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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;

* Support an affordable, reliable power system; and
* Reduce air pollution & greenhouse gas emissions.



About the Factbook: terminology

FOSSIL-
FIRED / RENEWABLE DISTRIBUTED POWER,

NUCLEAR ENERGY STORAGE, EFFICIENCY URGANSHRIRIT

POWER

* Small-scale renewables
* CHP and WHP
* Fuel cells

* Solar
* Wind
» Geothermal

» Natural gas
+ CCS

« Electric vehicles
(including hybrids)
« Natural gas vehicles

* Hydro + Storage « Biofuels
+ Biomass « Demand response / digital energy * Fuel cell vehicles
 Biogas * Building efficiency

SUSTAINABLE ENERGY
(as defined in this report)

* Waste-to- * Industrial efficiency (aluminum)

energy - Direct use applications for natural gas

* Nuclear * Wave / tidal * Industrial efficiency (other industries)

OTHER CLEAN
ENERGY
(not covered
in this
report)
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sections

For each sector, the report
shows data pertaining to

three types of metrics
(sometimes multiple charts
for each type of metric)
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Deployment: captures how much activity
is happening in the sector, typically in
terms of new build or supply and demand

Financing: captures the amount of
investment entering the sector

Economics: captures the costs of
implementing projects or adopting
technologies in the sector

BloombergNEF



Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables
growth, coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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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 (TWh)
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Source: U.S. Energy Information Administration, BloombergNEF
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U.S. energy overview: Renewable
energy capacity build by technology

GW

22.9 = Hydro

18.4 190 193
16.4 T ®m Geothermal

12.7 14.1

07 —_— 11.0 11.7 Biomass. biogas,
: waste-to-energy

7.5
8.9
I 7_1
6.0 2.2 Solar
6.5
= Wind

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: BloombergNEF, EIA Notes: All values are shown in AC except solar, which is included as DC capacity. Numbers include utility-scale (>1MW) projects of all
types, rooftop solar, and small- and medium-sized wind. Includes installations or planned installations reported to the EIA through October 2018, as well as BNEF
projections.
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U.S. energy overview: Electric
generating capacity build by fuel type
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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 2018,
as well as BNEF projections.
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U.S. energy overview: Completed

and announced coal-fired plant retirements
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Economics: U.S. levelized costs of
electricity (unsubsidized for new build, 2H 2018)

$/MWh (nominal)
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0 27 42 46 38 39 36
Onshore Tracking PV Non-tracking Large hydro ~ CCGT CHP Coal Onshore Non-tracking OCGT Pumped  Utility-scale
wind PV wind + PV + hydro battery (4h)
storage storage

Source: BloombergNEF. Note: 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
(25-100% of total installed capacity). All LCOE calculations are unsubsidized. Categorization of technologies is based on their primary use case. Nuclear not included due to
insufficient data and lack of project development. Large hydro projects are those greater than 50MW of capacity.
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.

12 April 1, 2019 BloombergNEF



U.S. energy overview: Jobs in select segments of the energy sector -

Jobs in select energy segments, 2017
Thousands of jobs
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e The renewable, energy efficiency, and natural gas sectors employed an estimated 3.4 million Americans in 2017, according to the U.S. Energy and Employment Report. This
number increased from approximately 3.3 million in 2016. Energy efficiency alone supported 2.2 million jobs, while natural gas supported roughly 379,000 jobs and solar 350,000
jobs.

e While renewable sectors like solar, wind, hydropower and geothermal do not require upstream processing or extraction of a fuel, fossil-fired generation does. Adding in fuel-related
jobs notably boosts the total employment by fossil-fired generation and bioenergy. As of 4Q 2017, 74% of the jobs associated with the natural gas sector came from fuel supply.
Coal employed 167,000, with 44% in coal production and supply.

e Energy efficiency jobs related to construction often hire people who also work on other types of construction tasks (20% of the 1.3 million employees in this category spend only the
minority of their time on efficiency).

Source: The U.S. Energy Employment Report, NASEO and EFI. Notes: The data provided relies on thousands of data points provided via survey. Transmission, distribution, and oil/petroleum jobs not included as available data does not break out the portion of those jobs relevant to the
electricity sector. See footnote on next slide for details on the definition for “Advanced Gas.”
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U.S. energy overview: Jobs In
electricity generation

Thousands of jobs
Oil/petroleum
Natural Gas
Coal
Solar
Wind
Nuclear
Hydro
Advanced Gas
Other Generation
Bioenergy/CHP
Geothermal

12
13

102
66
41
36
33
40

350 2017
374 2016

Source: The U.S. Energy Employment Report, NASEO and EFI. Notes: 2016 data is from Q1 2016, 2017 data is from 2Q 2017. “Advanced gas” uses a variety of
technologies including high efficiency compressor systems, advanced low NOx combustion technology, first application of closed loop steam cooling in an industrial
gas turbine, advanced turbine blade and vane materials, high temperature tbc and abradable coatings, advanced row 4 turbine blades, 3-d aero technology, or

advanced brush seal.
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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U.S. energy overview: Energy as a
share of personal consumption expenditures

Total energy goods and services as share of
total consumption expenditure
10%

8%
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Total energy expenditures
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196065 70 75 80 85 90 95200005 10 1

Source: Bureau of Economic Analysis, BNEF
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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Finance: Corporate procurement
of clean energy in the U.S.

Renewable capacity contracted by

corporations, by technology
Annual (GW)
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Finance: Corporate procurement of """""""""
clean energy and energy efficiency

Key players; corporate Key players: corporate Key players: corporate
clean energy procurement vehicle electrification energy efficiency
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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Financing: U.S. estimated investment in energy
efficiency through formal frameworks

By framework By sector
$bn $bn
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PACE = ESPC = Utility ESPC = Utility spending Other

e Total U.S. spending on energy efficiency through formal frameworks climbed to an estimated record level of $15bn in 2017.

o Utility spending and ESPCs remain the most important frameworks. While the PACE financing framework was the fastest source of growth in 2016, particularly in the residential
sector, 2017 was more muted. Instead, a boost in utility spending on energy efficiency accounts for over 90% of the estimated increase in energy efficiency investment. As
discussed on the previous slide, most of this money was channeled through electricity energy efficiency programs.

e While our estimate for ESPC investment has leveled off in recent years, there is a certain amount of extrapolation involved due to the lack of detailed data on the market. The
picture may change when new data becomes available.

Source: ACEEE, NAESCO, LBNL, CEE, IAEE, PACENation, BloombergNEF Notes: The values for the 2015-17 ESPC market size shown here are estimates. The most recent data from LBNL reports revenues of $5.3bn in 2014. The 2015-17
estimates are based on a continuation of 2011-14 growth rates.
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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U.S. energy overview:
Economy’s energy productivity

U.S. GDP and primary energy consumption U.S. energy productivity
Indexed to 1990 levels $ trillion of GDP / quadrillion BTU of energy
2.0 0.20

GDP (indexed)

1.8 0.18
1.6 0.16
1.4 0.14
1.2 0.12
1.0 Primary energy consumption (indexed) 0.10
0.8 0.08
1990 '95 2000 '05 '10 '18 1990 '95 2000 '05 '10 '18

Source: Bureau of Economic Analysis, EIA, Lawrence Berkeley National Laboratory, BNEF Notes: Values for 2018 are projected, accounting for seasonality, based
on latest monthly values from EIA (data available through October 2018). 2018 GDP estimate is a projection from economists compiled at ECFC <GO> on the
Bloomberg Terminal.
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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U.S. energy overview: Primary
energy consumption by sector

Quadrillion BTU
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Source: EIA, BNEF Notes: Values for 2018 are projected, accounting for seasonality, based on latest monthly values from EIA (data available through September
2018)
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Factbook key findings

In 2018...

e U.S. power continued de-carbonizing thanks to natural gas, energy efficiency and renewables growth,
coal retirements.

e Employment grew.

e Energy remained inexpensive by historical standards to consumers.
e Corporate procurement hit record highs.

e Energy efficiency improvements continued.

But...

e Energy productivity stalled.

e Energy consumption overall went up.

e CO2 emissions rose.
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U.S. energy overview:
Greenhouse gas (GHG) emissions

Economy-wide and energy sector emissions Emissions by sector

MtCO2e MtCO2e
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1990 '95 2000 '05 '10 '15 '18 1990 '95 2000 '05 '10 '15 '18

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 2018 are projected, accounting for seasonality, based on monthly values from EIA available through September 2018.
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Heating degree-days (HDD)

6,000

5,000

4’1794,348

4,000

3,000

2,000

1,000

4,800

4,837
4,585 4,6104,639 4,632

4,545 4,551
4’2324'494 42554357 0743474348 4 pp9 9044704462, 315 4,465

4,049 4,040

4,086 4,233

3,771 3,8803,830

O N & D PP PN DD PDN DD PO PN PO ONAO N0 O A
PO PSS TEFTEEES SR QR R W00 N
&P PP P F PSP O N S O S N

Source: BCSE Factbook, EIA

28  April 1, 2019

BloombergNEF



US COO“ng_degree dayS .........................................

Cooling degree-days (HDD)
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U.S. energy overview:
Greenhouse gas (GHG) emissions

Economy-wide and energy sector emissions Emissions by sector

MtCO2e MtCO2e
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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 2018 are projected, accounting for seasonality, based on monthly values from EIA available through September 2018.
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The Bloomberg NEF ("BNEF"), 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 materials 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 subsidiaries: BLOOMBERG, BLOOMBERG ANYWHERE,
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or service mark from this list does not waive Bloomberg's intellectual property rights in that name, mark or logo. All rights reserved. © 2019 Bloomberg.
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Bloomberg NEF (BNEF) is a leading provider
of primary research on clean energy,
advanced transport, digital industry,
innovative materials, and commaodities.

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 Terminal.

Coverage.

Clean energy
Advanced transport
Commodities
Digital industry

Get the app

On 10S + Android

about.bnef.com/mobile

Client enquiries:

Bloomberg Terminal: press <Help> key twice
Email: support.bnef@bloomberg.net

Learn more:
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Faces Behind the Facts

Success Stories of the 2019 Sustainable
Energy in America Factbook
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U.S. energy overview:
Greenhouse gas (GHG) emissions

Economy-wide and energy sector emissions Emissions by sector

MtCO2e MtCO2e
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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 2018 are projected, accounting for seasonality, based on monthly values from EIA available through September 2018.
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U.S. energy overview: Renewable
energy capacity build by technology

GW
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Source: BloombergNEF, EIA Notes: All values are shown in AC except solar, which is included as DC capacity. Numbers include utility-scale (>1MW) projects of all
types, rooftop solar, and small- and medium-sized wind. Includes installations or planned installations reported to the EIA through October 2018, as well as BNEF
projections.
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Finance: Corporate procurement of """""""""
clean energy and energy efficiency

Key players; corporate Key players: corporate Key players: corporate
clean energy procurement vehicle electrification energy efficiency
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Source: BloombergNEF, The Climate Group, company announcements, DOE
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Economics: Select country levelized costs of

electricity (unsubsidized, 2H 2018)
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e Onshore wind is the cheapest source of new generation across geographies, with India and the U.S. boasting the lowest all-in costs at $27/MWh.

¢ India also features the world’s lowest-cost solar, at an estimated $28/MWh for non-tracking photovoltaic (PV).

e The U.S. sees the least expensive combined-cycle gas turbines (CCGTSs) due to cheap, abundant gas resources and no nation-wide carbon price. Carbon pricing and relatively poor

resources in the U.K. and Germany push up the costs for both gas and coal build.

Source: BloombergNEF. Note: The LCOE range represents a range of costs and capacity factors. In countries where a carbon pricing scheme exists, our coal and gas LCOEs include a carbon price. 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.
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EESI

Clean Energy Trends and the Findings of the
Sustainable Energy in America Factbook

What did you think of the briefing?
Please take 2 minutes to let us know at:
WWwWw.eesi.org/survey

Materials will be available at: www.eesi.org/042613landfill

Tweet about the briefing: #eesitalk @eesionline



