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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.

U.S. energy overview: Productivity

Ɣ The U.S. economy expanded by 2.3% in 2019, the slowest pace since 2016. Meanwhile, primary U.S. consumption of energy declined by 
1%, marking the first time it’s fallen year-on-year since 2015-2016.

Ɣ U.S. economic growth continues to be broadly “decoupled” from energy use, as reflected in improvements to energy productivity and 
efficiency: in the past decade, the overall U.S. economy has grown 25% (in GDP terms) while primary energy consumption has risen just 
6.6%, marking an 18% increase in productivity. The 2019 improvement marked a return to form after a 2018 detour when energy productivity 
actually slipped slightly.

Ɣ Since 1990, the U.S. economy has more than doubled in size, while primary energy consumption has grown by just 19%. This suggests a 
72% improvement in U.S. energy productivity over three decades.

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

US economy has grown 25% (GDP) over the last decade, while primary energy 
consumption has risen 6.6%

Since 1990, the US economy has more than doubled in size, while primary energy 
consumption has grown by just 19% -- an improvement in US energy productivity of 
72% over three decades.

Key Observations

Sources: Edison Foundation IEI, BNEF



Key Observations

Almost 150GW of wind and 
solar was built b/t ’10-’19

Installed Wind has tripled, 
Solar has increased 80X 
over the last decade

18% of total US electricity 
consumption in 2019 was 
from renewables
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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 2019, as well as BloombergNEF projections.

U.S. energy overview: Renewable 
energy capacity build by technology
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Ɣ The U.S. installed an estimated 20.2GW of renewable capacity in 2019, up 2.3GW from 2018 to mark the second-highest year on record. 
The increase came amid uncertainty surrounding the impact of tax credit roll-offs and trade tariffs.

Ɣ Wind build received a boost in 2019 as developers rushed to take advantage of the federal Production Tax Credit (PTC) before expected 
expiry (Congress ultimately extended the credit by one year in December 2019). Northeastern states also established and raised offshore 
wind targets, boosting activity around this technology, which is largely new to the U.S.

Ɣ Solar additions rose to 11.1GW from 9.9GW in 2019. Build levels recovered from 2018, when challenges securing permits and offtake 
agreements impacted large-scale project growth in regional markets, particularly Texas. Like their wind counterparts, solar developers 
strategized around the step-down for their federal Investment Tax Credit (ITC). However, thanks to the long lead times allowed to bring 
projects online while still qualifying for the ITC, stable/consistent growth continued.

Ɣ Build was muted in other clean energy sectors: hydro added 14MW, biomass and waste-to-energy added 165MW and geothermal added no
new capacity. Policy support for these sectors has been shorter term and less consistent. However, they received a boost when Congress in 
December 2019 retroactively extended the tax credits from which they benefit.

Sources: EIA, BNEF



Key Observations

Module cost are 11% of 
what they were a decade 
ago.

Global turbine prices have 
fallen 58% in that same time 
period

Warranties have increased 
by 5 years in that time

Bifacial trends promise 
additional gains of 4-9%
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Economics: Global benchmark capex 
for utility-scale solar PV

Ɣ Utility-scale solar costs continue to fall. With some regional variations, the average fixed-tilt solar project can be built for less than $1/W. 
Modules, typically the most expensive part of the solar project, are 11% of the cost they were in 2010. 

Ɣ Efficiency gains in manufacturing and product innovations are expected to drive costs lower still. The newest manufacturing trend, bifacial solar 
panels, promises additional gains in output ranging from 4-9%, depending on the reflectivity of the underlying surface. Changes to module 
design allows them to last longer, with manufacturers offering an additional 5 years of warranty as compared to monofacial panels. 
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Economics: Global wind turbine price 
index by signing date

Ɣ Since 2009, global turbine prices have fallen 58% to $0.70 million/MW. In 2019, Turbine makers reported sector-wide price stabilization on a 
per-turbine basis. 

Ɣ The price for U.S. wind turbine contracts signed in 2019 tracked with the global average price, at $700,000 per megawatt. Historically, North 
American prices have tended to fall below the global average. However a series of tariffs imposed in the U.S.-China trade war have removed 
this discount. The tariffs, which hit gearboxes, blades, and, to a lesser extent turbine towers, were estimated to increase prices by 5-10%.

Ɣ Despite tariff uncertainties, contract prices for turbines signed in 2019 dropped by about 10% from 2018 levels. As turbines get taller, capacity 
factors improve, which contributes to lower levelized costs for U.S. wind as well.  

Ɣ Even as prices per turbine stabilize, the capacity of individual turbines is increasing, meaning that prices per-megawatt will continue to drop.

Sources: EIA, BNEF



"Ahead of Schedule, Target Hits an Important Climate Goal" - Jan. 6, 2020

"McDonald’s USA Signs First-Ever Large-Scale Virtual Power Purchase 
Agreements (VPPAs)" - Nov. 7, 2019

“Wells Fargo will power its 400 Texas locations with solar” – Oct. 17 2019

2009 Solar PPAs

2018 Solar PPAs

1 Apple 393.2 (MW)

2 Amazon 329.8

3 Target 242.4

4 Walmart 208.9

5 Switch 179.0

6 Google 142.9

7 Kaiser Permanente 140.0

8 Prologis 126.3

9 Solvay 81.4

10 Fifth Third Bank 80

Sources: SEIA
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Source: BloombergNEF Note: Includes asset (project) finance for wind, solar, biofuels, biomass, and waste. Includes only financings for large-scale projects and small distributed generation. 

Finance: Total new clean energy asset 
investment, by country or region

Ɣ Global asset finance for clean energy reached $282 billion in 2019, up 1% from 2018. While investment slipped in the world’s largest market, 
China, in the U.S. it set a new record. In all, U.S. clean energy investment surged 28% to $55.5 billion. Instrumental in this was a rush by wind 
and solar developers to qualify for federal tax credits that had been due for scale-back in 2020. 

Ɣ Globally, wind led the way, with a 6% year-over-year increase to $138 billion. Solar was close behind, at $131.1 billion but down 3% from the 
prior year. Falling capital costs for wind and solar meant that the two technologies combined are likely to have seen around 180 gigawatts 
added in 2019, up some 20GW from 2018 levels.

Ɣ Biomass and waste-to-energy saw $9.7 billion of capacity investment in 2019, up 9%. Geothermal was at $1 billion, down 56%. Biofuels were 
down 43% at an estimated $500 million, and small hydro was 3% lower at $1.7 billion.
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Key Observations

Global Asset finance for 
clean energy reached $282 
billion in 2019

In the US, clean energy 
investments set a new high, 
surging 28% to $55.5 billion

Sources: BNEF, BCSE



PUBLIC

Supply & Demand in the ERCOT Market

5

The December 2019 Capacity, Demand, 
and Reserves (CDR) Report estimates a 
10.6% reserve margin for summer 2020. 
This is 2% higher than the 8.6% reserve 
margin for summer 2019.

Natural Gas
47.0%

Coal
20.0%

Nuclear
11.0%

Wind
20.0%

Other*
2.0%

Total energy consumed:
384,040,338 MWh

Key Observations

Installed Wind Capacity, 
Texas: 
28,843 MW  
Wind Capacity Under 
Construction:
6,211 MW

14,874 Turbines

Installed Solar Capacity 
3,420.74 MW

Sources: ERCOT, AWEA



PUBLIC

Closer Look at Prospective Utility-Scale Solar Projects

7

85%

15%

64.4 GW
Total planned 

solar generation

100 MW 2,700 MW

Most of the planned solar projects with signed 
Interconnection Agreements are expected to 

come online before summer 2021.

2019* 2020 2021 2022

January

February 341 MW 206 MW

March

April 380 MW 790 MW

May 216 MW 1,106 MW 201 MW

June 1,004 MW 2,698 MW

July 400 MW

August

September 105 MW

October 150 MW

November 255 MW

December 200 MW 1,067 MW 304 MW

Grand Total 200 MW 3,517 MW 5,504 MW 201 MW

*Planned capacity in 2019 is due to one developer that failed to update their expired COD.

55 GW
No signed IA

9.4 GW
Signed 

Interconnection 
Agreement (IA)

ERCOT Interconnection 
Queue Remains Strong:
2020-2023, totals are

solar 68 GW (61%) 

wind 30 GW (27%) 

battery 8 GW (7%) 

NatGas 6 GW (5%)

PUBLIC

Interconnection Queue Capacity by Fuel Type and 
Projected Year
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(1) Queue totals are based on interconnection data from Jan. 1, 2020.
For 2020-2023, totals are: solar 68 GW (61%), wind 30 GW (27%), battery 8 GW (7%) and gas 6 GW (5%).

(2) Chart excludes proposed projects using other miscellaneous fuel sources totaling 363 MW. Sources: ERCOT
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Wood Mackenzie P&R/ESA | U.S. energy storage monitor Q4 2019 woodmac.com

 -

 50

 100

 150

 200

 250

 300

 350

 400

Q1
2013

Q2
2013

Q3
2013

Q4
2013

Q1
2014

Q2
2014

Q3
2014

Q4
2014

Q1
2015

Q2
2015

Q3
2015

Q4
2015

Q1
2016

Q2
2016

Q3
2016

Q4
2016

Q1
2017

Q2
2017

Q3
2017

Q4
2017

Q1
2018

Q2
2018

Q3
2018

Q4
2018

Q1
2019

Q2
2019

Q3
2019

D
ep

lo
ym

en
ts

 (M
W

h)

Residential Non-Residential Front-of-the-Meter

Source: Wood Mackenzie Power & Renewables

In Q3 2019, megawatt-hours deployed increased by 59%
Market grew 93% year-over-year

y The U.S. energy storage market saw a total of 264.6 MWh deployed in
Q3 2019.

y BTM segments (residential and non-residential) accounted for 55% of
the market, a decline from the record-setting level of Q2 2019 (83%).

y Longer-duration systems installed in the FTM segment drove a 4x
quarter-over-quarter.
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Source: BloombergNEF, NC State University  Notes: *2019 includes expected but unconfirmed capacity as of January 15, 2020. Unconfirmed capacity is marked in white. Does not include 
underground compressed air energy storage or flooded lead-acid batteries. Minimum project size included is 500kW or 500kWh. Cumulative capacity subtracts decommissioned capacity.
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Deployment: U.S. non-hydropower 
commissioned energy storage capacity

Ɣ Annual energy storage installations have increased significantly since 2014. Build ramped in 2015 from projects seeking to participate in the 
PJM frequency regulation market and these assets represent most of the capacity in Illinois, West Virginia, Ohio and Pennsylvania. Between 
2018-2019, the amount of commissioned capacity grew by 20%.

Ɣ California became the largest market in the U.S., surpassing PJM in 2019. Build surged in the state starting in 2016 and early 2017 in 
response to emergency gas supply shortages expected from the Aliso Canyon gas storage facility leak-mitigation efforts. The state continues 
to lead installations as projects come on line to meet the state’s 1.8GW target by 2024.

Ɣ In 2019, markets continued to expand beyond PJM and California. New York, New Jersey and Texas each added more than 20MW of capacity 
from larger-scale (10MW+) projects, while Massachusetts added a variety of 3-5MW projects primarily reducing transmission charges from 
peak demand shaving.

Ɣ Falling lithium-ion battery pack prices have helped to lower costs for new stationary storage applications. Between 2018-2019, pack prices 
dropped by 13% and over the last decade, by 87%.

Ɣ Ice storage systems have also proven to be cost-effective for commercial and industrial applications under certain rates in some markets. Over 
80 ice storage projects, totaling 99MWh, have been implemented in North Carolina.

Commissioned capacity Installations by state (top 10 states in 2019)
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Foresight 20/20: Energy Storage   

Foresight 20/20: Energy storage January 2020 

FORESIGHT 20/20: ENERGY STORAGE 
In the Foresight 20/20 series Wood Mackenzie¶V analysts outline what the 
next decade will bring for their technologies and markets. One of the few 
certainties of the Energy Transition is that its advance will not be a straight-
line. This series aims to highlight the underlying trends that will shape the 
coming decade and the gamechangers and risks that could, if they 
materialize, move the market. But before we move ahead, let us look back. 

Defining a decade: energy storage¶V road to recognition and 
eligibility 
The year 2020 begins with an energy storage industry transitioning from its infancy into 
true scale, and the past ten years paint a picture of these first bold but unsteady steps as 
the industry and policymakers still work to fully understand and value the technology. The 
first scattered pilot programs of the early decade transitioned quickly to hundreds of MWs 
deployed for ancillary services, driven by massive 15-25% annual lithium-ion system price 
declines. Short-duration systems of 15 to 30-minute durations proliferated worldwide, and 
demonstrated the technical capabilities of the industry.  

Figure 1  Year-over-year energy storage system price declines, 2013 through 2024 

 
Source:  Wood Mackenzie 

Plummeting costs opened the door for the industry, but through most of the decade 
projects were limited to short-duration (and thus relatively cheaper) deployments on the 
order of 20-30 minutes in duration. This began to change in the last years of the decade, 
as declining prices and direct policy support rapidly made longer duration (on the order of 
one to four hours) systems economical.  

The decade belonged still to ancillary services, however, the lowest-hanging fruit of the 
storage tree, as supply constraints and questions of safety and eligibility softened and 
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2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Real 2019 $/kWh Developer margin

Developer overheads

EPC*

System integrator margin

Transformer

Energy management
system
Power conversion system

Balance of system

Battery rack

Source: BloombergNEF  Note: Excludes warranty costs, which are often paid annually rather than as part of the initial capital expenditure. These costs do not explicitly include any taxes, 
although due to a lack of transparency in the market, some may be unknowingly included. This is for a brownfield development so excludes grid connection costs. *Includes a 5% engineering, 
procurement and construction (EPC) margin for 2019 and a 10% EPC margin for 2018. Does not include salvage costs or project augmentation.

Economics: Capex - energy storage 
system costs

Ɣ The fully-installed cost for a four-hour utility-scale system in 2019 was $331/kWh, down 9% on that benchmark cost from 2018. Lithium-ion 
battery price declines are the biggest reason why storage systems overall have dropped. The trend is poised to continue through to 2030.

Ɣ Energy storage systems costs include: battery racks (battery modules installed onto racks), balance of system equipment (electrical 
infrastructure, containers, HVAC, fire suppression systems), power conversion systems, energy management systems (software), and
transformers. They also include margins for systems integrators and developers, plus engineering, procurement and construction (EPC) costs. 

Ɣ The continued decline in full system prices is due technology improvements, manufacturing scale, competition between manufacturers, greater 
product integration ahead of installation and rising overall industry expertise.

Ɣ On September 1, 2019, the U.S. imposed 15% tariffs on lithium-ion batteries imported from China. If the impact is limited purely to battery 
racks, the overall system cost increase would be 7%. Potential additional knock-on effects could incur a price hike of 8-18%.

Capital costs for a fully-installed usable 20MW/80MWh AC energy storage at beginning of life

Sources: WoodMac, BNEF, BCSE



Key Observations

US coal fleet is now 
20% smaller than it was 
a decade ago

An additional 26,947 
MW to exit the market 
by 2025

2019 marks the highest 
level of annual coal 
capacity retirements in 
the US at 13,703MW

Moody's Investors Service projected coal could make up as little as 11% of 
U.S. power generation by 2030 based on scheduled and likely coal 
retirements alone.

Morgan Stanley projected (under a base-case scenario) that coal-fired 
electricity will decline from 27% of the total U.S. power mix in 2018 to just 
8% by 2030.

Sources: EIA Data, BNEF, S&P Global



Key Observations

Rig count down, 
productivity and 
production up.

YoY, growth in 
electricity from natural 
gas and renewables has 
continued to increase

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

Source: Bloomberg Terminal, EIA, Baker Hughes  Note: Data are through October 2019

Deployment: U.S. gas-directed rig 
count and gas production

Ɣ Despite flat year-on-year gas-oriented rig count growth in 2019, U.S. natural gas production grew by around 8%. The brunt of the output surge 
came from oil-oriented drills where gas produced is essentially a byproduct.

Ɣ In Appalachia, producers moved larger volumes through higher export capacity to the Midwest and the Mid-Atlantic. In the Haynesville shale, 
efficiency continued to increase on the fracked wells and in the Permian, a new 2 Bcfd pipeline was quickly filled with associated gas volumes 
to oil production. Rockies output grew in the first half of the year, but was later curtailed as investors encouraged producer belt-tightening.

Ɣ From the end of 2009 through 2019, average monthly production rose from 57Bcfd to 87Bcfd – a 55% jump.
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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)

U.S. energy overview: Electricity 
generation mix

Ɣ Natural gas is the largest source of power generation in the U.S. though its year-on-year rate of expansion 2018-2019 was down from 2017-
18 growth. Gas accounted for 38% of generation, or 1,588TWh in 2019. That’s a 7.1% rise in its contribution from 2018.

Ɣ Coal’s role waned further in 2019, dropping to only 23% of the mix – the lowest share in the post-war era. In total, coal produced an 
estimated 969TWh, the least in absolute terms since 1979 and a 15% decline from 2018. 

Ɣ Renewable power generation’s contribution grew 5.1% year-on-year in 2019, as a 13% jump in output from wind and solar was partly offset 
by a 6% decline in hydropower generation. In absolute terms, renewables generation rose 36TWh to land at 740TWh, or 18% of the total. 

Ɣ Over the past decade, renewables and natural gas have grown from a combined 35% to 56% of total power generation.
Ɣ Despite continuing financial troubles and the closure of the Three Mile Island and Pilgrim plants in September, nuclear’s contribution to U.S. 

power generation rose slightly to 20%.
Ɣ Total U.S. power consumption declined 2.8% 2018-2019 due to less extreme weather, which translated into lower usage of air-conditioning 

and other services, and continued energy-efficiency improvements.

U.S. electricity generation, by fuel type U.S. electricity generation, by fuel type
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Electric Company Smart Meter Deployments: Foundation for a Smart Grid

1

EXECUTIVE SUMMARY
The transition of the electric power system is underway, and smart meters continue to be a key 
technology that enables customer services and communications and enhanced energy grid 
operations.1 Investing in the distribution grid, particularly in smart meters, is the foundation for 
a customer-facing, modern energy grid. While deployment of smart meters began more than a 
GHFDGH�DJR��HOHFWULF�FRPSDQLHV�FRQWLQXH�WR�ƓQG�ZD\V�WR�FUHDWH�YDOXH�IURP�WKH�GDWD�DQG�FDSDELOLWLHV�
smart meters enable.2

,Q� WKLV� UHSRUW��ZH�GLVFXVV�VRPH�RI� WKH� LQQRYDWLRQV��EHQHƓWV��DQG�FDSDELOLWLHV�HQDEOHG�E\�VPDUW�
meters; summarize the current status and projected number of smart meters installed nationwide; 
and, provide our perspective on the growing importance of investing in the distribution grid.

As shown in Figure 1, smart meter installations have grown dramatically since 2011. As of year-
end 2018, electric companies had installed more than 88 million smart meters, covering nearly 70 
percent of U.S. households. Based on survey results and approved plans, estimated deployments 
are expected to reach 98 million smart meters by the end of 2019 and 107 million by year-end 
2020.

1. Smart meters, or advanced metering infrastructure (AMI), are digital meters that measure and record electricity usage data hourly, 
or more frequently, and allow for two-way communication between electric companies and their customers.

2. For the purposes of this report, the electric power industry includes investor-owned electric companies, public power utilities, 
electric cooperatives, and federal utilities. We use the term ‘electric companies’ in this report to encompass all of these industry 
segments.

Figure 1: U.S. Smart Meter Installations Approach 98 Million; Projected to Reach 
107 Million by December 2020
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Key Observations

2010--2018 IOUs 
invested $170 billion, or 
$18.9 billion per year in 
transmission

Investment in the grid 
continue to move at 
pace

Transition in Thinking --
"Smart Grid" to "Smart 
Energy"

Department of Energy | November 2018 

Smart Grid System Report 2018 | Page 20 

in distribution-level smart grid technologies (see Figure 3), a higher investment rate than 
predicted in 2014.  Actual spending from 2014 -2016 was roughly 25% higher than forecasted 
by Bloomberg in 2014.16 

FIGURE 3.  DISTRIBUTION-LEVEL SMART GRID SPENDING, BILLIONS 

 
Source: Bloomberg New Energy Finance World Factbook, 2017 

The spike in investment starting in 2010 was due largely to $9 billion of public-private 
investments in smart grid deployment from 2010-2015 under the ARRA.l 

The Bloomberg estimate in Figure 3 excludes smart grid deployment at the transmission level, 
along with the costs of new and integrated operational control and management systems, a key 
upgrade needed to maximize the use of new smart grid devices and data for improved grid 
control.   

A more complete analysis by Newton-Evans estimates that U.S. utilities in 2016 invested a total 
of $4.8 billion in smart grid technologies and the associated information, communication, and 
control systems.  This represents about 10% of the $47 billion in transmission and distribution 
infrastructure spending by IOUs.   

Newton-Evans analysis shows that annual smart grid investment rose 41% between 2014 and 
2016, from $3.4 billion to $4.8 billion (Figure 4).  This analysis makes an important distinction 
between the estimated $2.1 billion spent on “pure” smart grid devices or networks in 2016, 
and investment in smart-grid-related IT, including $1.8 billion on smart-grid-related IT for 
operational systems (such as substation automation and control systems) and $0.9 billion on 

                                                 
l DOE’s Office of Electricity received $4.5 billion in Recovery Act funding to support smart grid investments, 
including funding for the Smart Grid Investment Grant (SGIG) and Smart Grid Demonstration Programs, which 
consisted of 131 cost-shared deployment projects with the energy industry. 

EIA Data, BNEF, BCES

Sources: Edison Foundation IEI, BNEF
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Source: America’s Pledge, BloombergNEF

Policy: Sub-national actions to address 
climate change

Ɣ U.S. jurisdictions encompassing more than 60% of the U.S. population have now committed to CO2 emissions reduction targets, with an eye 
toward having the U.S. meet the obligations pledged by the Obama administration under the Paris climate accord. Those state, local and 
municipal governments also account for approximately two-thirds of the national population and GDP and one-half of nationwide GHG 
emissions, according to Fulfilling America’s Pledge, a coalition of governments, businesses and other organizations funded by Bloomberg 
Philanthropies.

Ɣ Since the 2018 elections, eight states have joined the U.S. Climate Alliance: Pennsylvania, Wisconsin, Illinois, Michigan, Montana, New 
Mexico, Maine, and Nevada. That brings the total to 24 states participating in the group, which aims to cut CO2 emissions in line with Paris.

Ɣ Policy changes have come in a number of states where Democrats control both the state legislature and occupy the governor’s mansion. One 
exception came in Maryland where in early 2019, the Democratic-controlled Maryland state legislature raised the state’s renewables mandate.  
Governor Larry Hogan, a Republican, did not sign the bill, but did allow it to become law. 

Population, GDP and emissions of states and cities with greenhouse gas targets, compared to U.S. 
totals (2018)

182 million $11.2 trillion2.7 gigatons

62%Share with targets Share without targets

65%

Population

327 million

68%

GDP

$21.5 trillion
51%

GHG Emissions

6.5 gigatons

State and local jurisdictions, accounting for appx. 2/3 of the US population and GDP, and 
half of GHG emissions, have committed to CO2 reduction targets, with an eye toward 
meeting the Paris Accords

Key Observation

Sources: WoodMac



Key 
Observations

2010, U.S. 
consumers had 
virtually no choices 
when it came to 
EVs. 

44 pure battery EV 
models are for sale 
in NA, along with 
35 plug-in hybrids

Manufacturers 
have promised 
another 40 
BEV/PHEV choices 
by 2022

Appx. 71,000 
charging points 
currently available

Sources: EIA Data, IHS, BNEF, BCES, MS, UN, GS, BP, Exxon, IMF
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How fast?  Governmental agencies, economists, research analysts and futurists have all chimed in with 
EVÄOQNIecSHNMR.ÄÄARÄRGNVMÄbeKNV,ÄSGeQeiRÄaÄvery wide range of projections for the global EV fleet size by 
the year 20305.  Assuming a global fleet of 1.4 billion cars in 2030 (up from ~1 billion today), the 
projections range from 2% to 20% of the future projected fleet6.  In most cases, these projections 
continue growing at a rapid pace to 2040 and beyond. 
 

 
 

WGeMÄKNNJHMFÄaSÄSGeReÄOQNIecSHNMR,ÄHSiRÄVNQSGÄQecaKKHMFÄSGeÄoverly optimistic EV projections made by 
some of the same forecasters a decade ago (see below).  Yes, these forecasts took place before the 
decline in lithium ion battery prices, before subsidies for EV buyers and before government targets were 
established.  However, SGeXiQeÄ RSHKKÄ TReETKÄ aRÄ aÄ QeLHMdeQÄ SGaSÄLaMXÄ ENQecaRSeQRÄ UNSeÄ VHSGÄ SGeHQÄ GeaQSRÄ
HMRSeadÄNEÄSGeHQÄLHMdR,ÄaMdÄNESeMÄdNMiSÄ HMcNQONQaSeÄQeaK-life barriers to product displacement.  Cars are 
not smartphones: they have higher upfront and ongoing maintenance costs, complex supply chains, 
refueling requirements and higher standards for performance and safety.  The EV revolution is now upon 
us, but the important question for investors is the pace.  The median forecast is ~125 million EVs by 
2030;ÄIiLÄSaJHMFÄSGeÄjTMdeQkÄQaSGeQÄSGaMÄSGeÄjNUeQk. 
 

 
  

                                                 
5 The World Economic Forum forecast is derived differently: by electrifying fleets, taxis and other public transport 
rather than personal vehicles (which are on the road less than 5% of the time), 35% of US vehicle miles travelled 
could be electrified by 2030, even though the vehicle stock might remain 85% internal combustion engine cars. 
 

6 We assumed a lower growth rate (2.8%) for light vehicles to 2030 compared to the historical 2005-2015 growth 
rate (3.8%) given the potential impact of more efficiently used autonomous cars. 

IEA, high end

IEA, low end

Bloomberg New Energy Fin.

M. Stanley, Wood Mackenzie
UN Paris Agreement

BP, Smil regression

Exxon
IHS Automotive
Goldman Sachs

IMF horse-to-car method
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Sources: IEA, IHS, BNEF, MS, GS, UN, Wood Mackenzie, BP, Smil, Exxon, IMF. 2018.

Electric vehicle projections for the year 2030: from 2% to 20% of the global fleet
Global fleet size, million EVs

The highest forecast we have seen is from the IMF, but its analysis 
deriving EV projections from the speed of the horse-to-car transition 
has serious problems.  First, cars represented a massive increase in 
utility compared to horses (power, speed, comfort, upkeep); the utility 
increase from ICE to EV cars is not remotely comparable.  Secondly, 
the IMF authors got the history mixed up: horses in urban transportation 
were first displaced by electric streetcars and subways; personal 
vehicles and small trucks came later.
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2030 EV penetration
% of global fleet size
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Source: DOE, BEA, hybridcars.com, and listed organizations. 2017.  Note: global EV+PHEV 
sales in 2016 were also around 1.1%. 

Prior generation of electric car projections out of sync with reality
EV+PHEV sales as % of total car sales
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U.S. Offshore Wind Pipeline Calculated at 25,824 GW 

The 2018 U.S. pipeline is 25,824 MW, growing by 1.4% relative to 2017. Changes were caused 
by cancellation of the 24-MW Nautilus Offshore Wind Project (New Jersey), expansion of South 
Fork from 90 MW to 130 MW, the addition of the150-MW Redwood Coast Offshore Wind 
Project (California), and the proposed size increase of Castle Wind (California) from 765 MW to 
1,000 MW.  

Key Observation

Offshore wind potential (total current pipeline is 
25.8GW) while significant, remains nascent

Analyst projections of likely build range from 11.5 
GW to 16.2 GW by 2030

Sources: Forbes, DOE-EERE, SIOW, 4C, BNEF
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Wood Mackenzie P&R/ESA | U.S. energy storage monitor Q4 2019 woodmac.com
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U.S. energy storage annual deployments will reach 5.4 GW by 2024
A shift in utility planning and procurement priorities will drive FTM deployments higher

y The U.S. energy storage market is set to grow by more than 12x from 2019
through 2024, rising to more than 5.4 GW annually.

y BTM deployments, driven primarily by residential installations, will build
upon a strong 2019 with steady growth through 2024.

y FTM deployments are set to surge in 2020, followed by a dramatic spike in
2021 as numerous large-scale deployments that are currently planned or
contracted begin to come online and continue through 2024 at a heightened
pace.

y There is significant upside for 2024 for the FTM market as more specifics
surrounding utility shorter-term resource procurements emerge.

y The non-residential market forecast includes significant uncertainty, with
potential downsides pertaining to business-model challenges and market
disturbances such as delays and possible cancellations stemming from the
cluster studies being conducted on solar-plus-storage in Massachusetts
under the SMART program.

U.S. energy storage annual deployment forecast, 2012-2024E (MW)

Sources: BNEF, WoodMac
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CLEAN TECH EXHIBITS

SINCE INCEPTION INVESTED CAPITAL BY CLEAN TECH SUBSECTOR ($ MILLIONS)
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Advanced Materials, $1,215.2

Biofuels & Biomaterials, $1,771.0

Renewable Power Manufacturing 
Total, $7,846.0

Wind Power Manufacturing, $1,309.2

Lighting, $1,299.3

Other Power Generation Manufacturing, 
$1,119.5

Solar Power Manufacturing, $3,646.2

Emissions Markets & Controls, $901.7

Resource Solutions Total, $8,813.7

Energy Efficiency & Management, 
$1,510.9

Water & Wastewater, $2,711.7

Energy Optimization Total, $7,274.4

Renewable Power Development Total, 
$17,665.9

Waste & Recycling, $2,155.1

Sustainable Mobility, $1,728.4

Env. Services & Agric. Solutions, 
$1,829.9

Energy Storage, $1,943.6

Smart Grid, $792.4

$0.0 $2,000.0 $4,000.0 $6,000.0 $8,000.0 $10,000.0 $12,000.0 $14,000.0 $16,000.0 $18,000.0 $20,000.0

1215.2

Source: ©2019 Cambridge Associates Private Investments Database. Cambridge Associates LLC, all rights reserved.
Performance includes 1,533 investments in 950 companies from 578 funds and reflects gross deal level returns from 2000 to 2017. 

Sources: Cambridge Associates
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CLEAN TECH EXHIBITS

SINCE INCEPTION IRR BY CLEAN TECH SUBSECTOR
Pooled Gross IRR
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Advanced 
Materials, -16.3%

Biofuels & Biomaterials, -14.7%

Renewable Power Manufacturing 
Total, -9.4%

Wind Power Manufacturing, -9.3%

Lighting, -7.8%

Other Power Generation 
Manufacturing, -7.0%

Solar Power Manufacturing, -6.8%

Emissions Markets & Controls, -3.4%

Resource Solutions Total, 0.1%

Energy Efficiency & Management, 
5.4%

Water & Wastewater, 8.8%

Energy Optimization Total, 9.4%

Renewable Power Development 
Total, 10.4%

Waste & Recycling, 11.9%

Sustainable Mobility, 15.1%

Env. Services & Agric. Solutions, 
18.9%

Energy Storage, 29.6%

Smart Grid, 32.5%

-20.0% -10.0% 0.0% 10.0% 20.0% 30.0% 40.0%

-16.3%

Source: ©2019 Cambridge Associates Private Investments Database. Cambridge Associates LLC, all rights reserved.
Performance includes 1,533 investments in 950 companies from 578 funds and reflects gross deal level returns from 2000 to 2017. 

Sources: Cambridge Associates


