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INTRODUCTION
Subnational actors have been at the centre of US climate action in recent years, as
America’s states, cities and businesses have stepped up their ambition, through both
near-term investments and long-term emissions reduction goals. Policy has been a crucial
driver of climate action, but the falling costs of renewables, advances in technological
development and a shift in businesses’ priorities have also stimulated the green economy.
As a result, in recent years, there have been massive investments at the state level in
renewable energy, grid upgrades, energy storage, electric vehicle (EV) infrastructure,
energy efficiency, hydrogen, carbon capture, adaptation and resilience, along with other
areas. This investment will only increase in the coming decades as states aim to meet
their emissions targets and new leadership in Washington, DC, has pledged to make
confronting the climate crisis a top priority. Subnational climate action has become its
own engine of progress in the United States. Potential new actions from the US Congress
or the executive branch could accelerate or enhance trends seen in recent years at the
state level.
Today, a majority of US states have a renewable portfolio standard, and 14 have
requirements of at least 50 percent renewables for their electricity generation.
Moreover, 24 states along with the District of Columbia have announced greenhouse gas
(GHG) emissions targets. Many states reinforced their climate commitments by joining
national climate initiatives such as the US Climate Alliance, America’s Pledge and We Are
Still In. Also, in recent years, states in these groups still attended global climate summits
and agreed to memorandums of understanding with foreign governments. States have
also formed regional initiatives such as the Regional Greenhouse Gas Initiative (RGGI), a
coalition of 11 Northeast and Mid-Atlantic states that have developed market-based
system to reduce greenhouse gas emissions. Another important regional initiative is the
Western Governors’ Association’s Electric Vehicles Roadmap Initiative, which is aiming
to expand EV charging infrastructure throughout the Western United States. Regional
commitments will continue play a crucial role for states going forward, providing
increasing opportunities for collaboration. These actions show the importance of states’
policies in shaping the national climate agenda and signalling to the private sector that
green investments will anchor their economies in the coming years: Predictable climate
policies are important for leveraging private investments.
Of course, policies, strategies and investments vary widely by state and region. California
is undoubtedly a national leader – but others have also set ambitious renewable energy,
transportation and emissions targets. For instance, New York is aiming to be the “Silicon
Valley” of green investment, while Washington state’s Governor Jay Inslee has been a

vocal proponent increasing funding for projects that reduce emissions and create jobs at
the state level. Northeastern states are moving forward at a quick pace with development
in numerous sectors, particularly offshore wind; the Southeast is increasing funds
significantly for resilience and adaptation; Midwestern states are leveraging their
abundant agricultural resources along with their onshore wind potential to reduce
emissions and stimulate economic activity; Southwestern states are poised for more
growth in onshore wind and solar; and the West Coast is taking the lead in accelerating EV
deployment.
There are, however, risks to the above-mentioned megatrends. The economic uncertainty
induced by the COVID-19 pandemic has cut tax revenues and reduced government staff in
some states, putting funding for key green economy projects at risk. In a number of states
in which government control is split between Democrats and Republicans, policymakers
are divided over how to move forward with mitigating climate risks and decarbonising the
economy. The highly uncertain results of future local elections could cause these states to
change direction with little warning. Technical and logistical challenges also loom large as
new sectors such as renewables and EVs scale up. Nevertheless, climate leaders at the
state level see these risks as also providing states with significant opportunities as they
look to “build back better” from the COVID-19 pandemic. Political division can lead to
creative bipartisan solutions that help the economy grow and reduce climate threats that
all demographics and regions face. Technological and logistical constraints can spur
innovation and unlock potential in new areas. And it is not only states taking action.
Progressive cities have also played leading roles in driving climate ambition, particularly in
states where state-level action has been limited, while businesses are helping drive the
clean economy transition by investing in new technologies, developing sustainable
practices and making long-term commitments to reduce emissions.
In reports on 25 states, Climate Advisers, the UK Government and University of
Maryland’s Center for Global Sustainability examine the role of these states in US climate
action by assessing states’ green economy potential, looking specifically at electric
vehicles, offshore wind, grid modernisation, energy storage, energy efficiency, carbon
capture, utilisation and storage, hydrogen, green consultancy and waste to energy. We
chose the states in this report based on their commitment to transitioning to a green
economy, their role as key political players in enacting climate action and their share of
GHG emissions in the United States. The sectors chosen to examine in the reports are
priority areas for the UK, both domestically and in its role as COP26 President. We
highlight the vast potential of the states’ green economies and examine where the
investment opportunities and challenges lie. We assess each sector in each state based on
qualitative and quantitative analysis to provide a holistic overview of key political,

economic and technical dynamics influencing the green economy. In four high growth
sectors – energy efficiency, energy storage, clean vehicles and offshore wind – we also
provide forecasts of employment growth through 2025. Forecasting methodologies can
be accessed in the Appendix.

KEY FINDINGS
 Subnational actors have been and will remain at the forefront of necessary investment
in key sectors tied to the green economy and will thereby contribute to long-term
emissions reductions in the United States. State and city policy will continue to play a
major role in driving public and private investment in renewables and other clean
energy infrastructure.

 Even in states without progressive climate policies, other drivers besides policy, such as
private sector investment, geography, technological development and consumer
awareness, have stimulated green economy expansion.

 Ahead of COP26, the UK government has a wide variety of opportunities to collaborate
with subnational actors across a range of sectors in the United States. The state reports
highlight synergies between US state-level green economy potential and the UK’s
priorities domestically as well as internationally in its role as COP26 President. This is
particularly relevant for a number of key sectors examined in this report, including
offshore wind, hydrogen, CCUS, energy efficiency and energy storage. The reports
identify numerous areas where US subnational actors and the UK can further
collaborate to move forward on a green and inclusive COVID-19 recovery that creates
jobs and facilitates growth.

 A wide variety of state dynamics at the political, technical and geographic level are at

play when formulating and implementing climate policy. Action at the state level runs
deep: While solar and onshore wind receive the most attention, other sectors that are
seeing massive changes – such as grid modernisation and energy storage – will be
critical to green economy investments and state climate commitments for decades to
come.

 With climate-related disasters increasing in frequency, states are becoming more

vigilant about funding and implementing resilience and adaptation programmes. These
programmes generally enjoy broad political and public support but are not always
described publicly in climate terms.

 States with Democrats controlling the governorship and the state legislature have in
general enacted the most aggressive emissions targets and ambitious climate action,
and they are poised to remain leaders in this area moving forward. However,
bipartisan-run governments also provide opportunities for both sides to forge
compromises to stimulate durable solutions. States with split governments have
made substantial progress in announcing climate goals and integrating green
solutions in their economies -- but they could face difficulty in implementing plans
and raising ambition in the coming years due to continuing political divisions.

 States with Republicans controlling the governorship and the state legislature

generally lag others in climate ambition of state-level policy, but this political dynamic
and policy-deficit have not always slowed investment and action in the real economy.
For instance, integration of renewables in Texas and Arizona reflect how some
Republican-controlled states have progressed significantly when green investments
make overwhelming economic sense. This dynamic is likely to accelerate as costs for
renewable energy and other climate solutions continue to fall.

 With California leading the way on electrification, the electric vehicle (EV) market in

the United States is poised for rapid acceleration as a result of government-backed
incentives, growing consumer acceptance, improving vehicle performance, declining
battery costs and increased investment in EV infrastructure. Washington, New York,
Massachusetts and Colorado are also key leaders in driving EV penetration through
tax incentives for consumers and funding for charging infrastructure.

 The offshore wind industry is expected to see strong growth over the next decade,

but most near-term activity will occur on the East Coast, where states such as
Massachusetts, Virginia and New York are best positioned to grow in this sector amid
shallow water depths, favourable wind speeds and aggressive targets. The industry,
however, is lagging in other areas, such as the Gulf Coast, the Great Lakes region and
the West Coast, due to relatively higher costs, permitting challenges and, in the case
of Western states, deep water depths.

 The electricity grid is key in connecting all different parts of the green economy.

Investment in grid modernisation and grid resiliency will need to grow sharply in
coming years and decades for renewables to be seamlessly integrated. California,
Arizona and Nevada are ranked at the top in modernising their grids.

 Growth in renewables feeds into electrification of states’ economies, a development

that is key to the United States delivering on commitments to the Paris Agreement, as
well as President Biden’s goal of electrifying the entire US economy.

 As the trend towards electrification accelerates with EV adoption and renewable

energy generation sources, energy efficiency is likely to become a key focus area for
utilities and policymakers in balancing supply and demand. California, Massachusetts,
Minnesota and New York are leaders in this sector.

 The energy storage market shows high potential in the coming decades amid

declining costs, increased adoption of intermittent renewable energy sources and the
possibility of increased disruptions to the electricity grid. California, Nevada,
Colorado and New York are the leaders in energy storage largely due to procurement
targets, regulatory requirements, demonstration programmes or policies with
financial incentives.

 Green consultants are expected to find growing opportunities as the renewable

energy sector continues to expand. Approximately 60 percent of all proposed
renewable energy projects are solar, with onshore wind making up slightly more than
a quarter. Texas, California, Nevada, Florida, Colorado and New York have the largest
projects in the pipeline.

 In the waste to energy sector, the most potential is in biogas as biomass and

alternative fuels such as ethanol and biodiesel have seen mixed progress. Against this
backdrop, states such as Minnesota, Wisconsin and Pennsylvania have the highest
potential in the waste to energy sector as a result of their ability to integrate biogas,
biofuels and biomass into their economies.

 States that are heavily reliant on coal, or oil and gas production and refining, such as

Texas, Ohio and Louisiana, tend to be the furthest along in development and
implementation of CCUS. In large part, federal action, most importantly the 45Q tax
credit, has driven state-level investment in CCUS.

 The hydrogen market is growing under the radar, with California, Nevada, Texas,

Tennessee and Ohio seeing the most investment. Despite current infrastructure
limitations, the sector has massive potential: Estimates show that hydrogen from lowcarbon sources could supply roughly 14 percent of the country’s energy needs by
2050.

JOB PROJECTION HIGHLIGHTS
Energy Efficiency Projections
Despite the loss of 305K jobs as a result of COVID-19 in 2020, energy efficiency is
expected to remain the largest green economy job creator. By 2025, the recovery of
342K jobs in our base case and 705K jobs in our ambitious case is expected. The
ambitious case is based on growth rates from E2's $61 billion stimulus spending
scenario because energy efficiency has the highest ratio of jobs created per million
dollars of investment in the clean energy sector. Below are the projected FTE (full-time
employee) additions between 2021 and 2025. Note that some states become negative
in our base case when offset with 2020 COVID-19 job losses, which lends further
support for strong stimulus spending.
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Energy Storage Projections
The majority of energy storage jobs created are expected in the construction phase, and
the total jobs per MW of capacity installed is likely to decrease over time from 51.5 in
2020 to 32.5 in 2025 to 10 in 2030 (economies of scale assumed in ambitious case). Our
projections for battery storage and pumped hydro storage suggest 74K FTE additions
using the current EIA pipeline and pumped hydro storage outlook, 100K FTE additions
using the base case plus state targets and 198K FTE additions using the Energy Storage
Association’s goal of achieving 35 GW battery storage between 2021 and 2025.
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Offshore Wind Projections
Given the wide range of projections for exponential offshore wind growth, job projections
vary by 2025 installed offshore wind capacity scenario, including 4K FTEs using the
current EIA pipeline, 37K FTEs using Bloomberg New Energy Finance 7.8 GW estimate,
57K FTEs using 4C Offshore estimates (11.5 GW) and 67K jobs based on announced state
targets (13.9 GW). Three scenarios are included below with projected FTE additions per
state.
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Clean Vehicles Projections
Clean vehicles jobs dipped in 2020 by 31K, but vehicle miles travelled are expected to
grow 11 percent nationally, according to Global Change Assessment Model (GCAM)
projections. Our analysis expects the sector to rebound with 164K jobs by 2025,
including 63K manufacturing jobs and 101K non-manufacturing jobs. The maps below
aggregate total FTE additions between 2021 and 2025, including the job losses
incurred during COVID-19.
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POLICY LANDSCAPE BY STATE (2020-2025)

Methodology: Parameters include renewable or clean energy standards; greenhouse gas
emissions targets; party composition of governor and legislature; and any major climate legislation
in the past four years. Additional information available in the Appendix.
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Download data
Carbon Dioxide emissions over time by energy generation source, according to the Energy
Information Administration (EIA). Note: other includes non-biogenic municipal solid waste,
batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, tire-derived fuels, and
miscellaneous technologies; other Gases includes blast furnace gas, propane gas, and other
manufactured and waste gases derived from fossil fuels.

Regional Dynamics: 2019 Energy Emissions by State (Tonnes CO2)
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Download data
Generation over time, according to the EIA. Note: other includes non-biogenic municipal solid
waste, batteries, chemicals, hydrogen, pitch, purchased steam, sulfur, tire-derived fuels, and
miscellaneous technologies; other gases includes blast furnace gas, propane gas, and other
manufactured and waste gases derived from fossil fuels.

Regional Dynamics: 2019 Energy Generation by State (Megawatthours)
0M

100M

200M

300M

400M

500M

600M

700M

800M 900M

ENERGY INTENSITY BY SOURCE AND STATE
Energy Intensity (Thousand BTU per chained 2009 GDP)
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Regional Dynamics: 2017 Energy Intensity by State (CO2 per million BTU)
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Energy Intensity sourced from the Energy Information Administration

ENERGY FACTS AND FIGURES
ENERGY LOSSES

25,013,802
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ELECTRICITY PRICES
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NET-INTERSTATE FLOW

-
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Facts and figures, according to the Energy Information Administration.

70

ENERGY RESEARCH AND DEVELOPMENT EXPENDITURES
Regional Dynamics: 2019 Energy R&D Expenditures by State
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State expenditures on energy-related research and development (R&D) by department, available
at the National Science Foundation
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Public investment by energy type from 2002 to 2020, according to the United States Department
of Agriculture. Data includes all investments made through Department of Agriculture programs.

TRADITIONAL ENERGY SECTOR JOBS
Electric Power Generation
Transmission, Distribution, and Storage
Motor Vehicles

Fuels
Energy Efﬁciency

8M
6M

2,433,928

2,462,743

2,536,382

2,556,492

2,181,511

2,248,524

2,324,866

2,378,893

2M

1,317,032

1,332,825

1,366,577

1,383,646

0

1,082,745
860,869

1,075,199
883,843

1,127,553
875,584

1,148,893
890,328

2016

2017

2018

2019

4M

Download data
Traditional energy sector jobs over time, according the United States Energy and Employment
Report (USEER).

CLEAN ENERGY JOBS BY TYPE
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methodology.

CLEAN ENERGY JOBS BY CATEGORY AND STATE
Regional Dynamics: 2019 Clean Energy Jobs by State
100k

150k

200k

250k

300k

350k

400k

450k 500k

Renewables

Energy E ciency

522,812

2,378,890

266,366

50k

Clean Vehicles

0k

Grid & Storage
147,641

Energy Efﬁciency Jobs
0k

250k

Renewable Energy Jobs

500k 0k

80k

140k 0k

Clean Vehicle Jobs
10k

Clean energy jobs over time by technology, according to E2 Clean Jobs America.

20k

30k 40k

CLEAN ENERGY COMPENSATION
Average national clean energy wage

$23.89

Percent above/below median national wage

24.82%

Average renewable energy generation wage

23.44%

Average energy efﬁciency wage

24.44%

Average grid and storage wage

25.07%

Average clean fuels wage

19.55%

Average clean vehicles wage

22.20%

Clean energy jobs compensation and hiring, according to E2 Clean Jobs America and the USEER.

CLEAN ENERGY JOBS AS PERCENTAGE OF OVERALL JOBS
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Clean energy jobs as a percentage of Bureau of Labor Statistics employment total numbers.

ELECTRIC VEHICLES
The electric vehicle (EV) market in the United States is poised for strong growth in the coming
years as a result of government-backed incentives at the state and local level, growing consumer
awareness, declining costs and increased investment in EV infrastructure. By 2025, the United
States EV market, including hybrid and fully electric vehicles, is expected to reach 6.9 million sales,
up from 1.4 million sales in 2020. An estimated 18 million EVs are forecast to be on the roads in
the United States by 2030. This expected growth is in large part driven by government-backed
incentives at the state level: To date, 39 states offer some form of incentive or exemption for the
purchase or lease of EVs, while over 90 percent of states offer EV charging incentives. In general,
states on the East Coast and West Coast have the strongest incentives. The largest rebates are
available in Delaware, where drivers are offered EV tax rebates of up to $2,500, and in California,
where low-to-medium income drivers are eligible for rebates up to $4,500. California has also
spearheaded Low Emission Vehicle (LEV) standards and Zero Emission Vehicle (ZEV) programmes,
which require that a portion of or all new vehicle sales to be ZEVs. So far, 13 states have adopted
the LEV standards, and 9 other states have adopted a ZEV programme. Together with California,
these states represent nearly 30 percent of new car sales in the United States.
Other multi-state agreements have been crucial in accelerating EV penetration, including the
Regional Electric Vehicle Plan for the West, which aims for drivers to be able to seamlessly drive
an EV across the states’ major transportation corridors, and the Multi-State Medium- and HeavyDuty Zero Emission Vehicles initiative, which calls for 30 percent of new truck and bus sales to be
zero-emission by 2030 and 100 percent by 2050. In the Mid-Atlantic and Northeast, 12 states and
the District of Columbia have signed onto the Transportation and Climate Initiative (TCI), a
collaboration to reduce emissions in the transportation sector. States in the Regional Greenhouse
Gas Initiative (RGGI) plan to use funds from its cap-and-trade scheme to increase electrification in
the transportation sector. Cities have also played a role in the adoption of EVs – a growing number
of municipalities have committed to electrifying their vehicle fleets – as 150 cities are a part of the
Climate Mayors EV Purchasing Collaborative. Cities like St. Paul and Minneapolis, Atlanta, Jersey
City and New Orleans are using their municipal budgets to install public EV charging
infrastructure to encourage EV use. Public utility companies are also coordinating efforts to
support EVs. Six utility companies spanning 17 states throughout the Midwest, Central Plains and
South have formed the Electric Highway Coalition to provide a “seamless network” of direct
current fast charging (DCFC) for EV drivers.
The sector’s outlook is positive despite mixed signals in recent years. The EV market grew by 80
percent in 2018, largely driven by the launch of the standard Tesla Model 3, but growth slowed in
2019 due to the phaseout of the federal tax credit. A combination of economic uncertainty amid
the COVID-19 pandemic, the loosening of the federal fuel-economy standards and low oil prices
likely hampered growth in 2020. However, members of the Climate Group’s EV100, a group of
businesses whose aim is to make zero-emission transport "the new normal" by 2030, deployed
169,000 EVs to date, with more than half of vehicle deployments having taken place during 2020.
New federal action, including the launch of the Advanced Research Projects Agency-Climate
(ARPA-C) and President Biden’s executive order to strengthen the Buy American Act, along with
continued state incentives, could help stimulate sales in the coming years. For instance, a new tax
break for EV purchases, such as the Growing Renewable Energy and Efficiency Now (GREEN) Act
proposed by congressional Democrats earlier this year with support from GM and Tesla, would
provide up to a $7,000 tax credit for 400,000 additional EVs, likely bolstering sales.

Announcements of large-scale investments in EV manufacturing from GM, Fiat Chrysler and Tesla,
as well as new EV models from nearly all major auto companies in the United States, add to the
hopeful outlook.

ELECTRIC VEHICLE OUTLOOK BY STATE (2020-2025)

Methodology: Growth potential of the energy efficiency sector is based on the ACEEE State
Transportation Electrification scorecard (EV purchases, charging infrastructure goals and
planning, incentives for EV deployment, equity and outcomes and more). See Appendix for details.

ELECTRIC VEHICLE FACTS AND FIGURES
National EV sales (2018)

328,118

Year over year EV sales growth

74.54%

Projected EV market share in 2026

7.6%

EV sales as a percentage of motor vehicle sales

1.89%

Number of public charging stations

23,595

Number of people per public charging station

13,911

Average EV Fuel Cost per eGallon (2018)

$1.27

Average fuel cost savings per gallon versus gasoline

$1.55

Most popular EV (80% US sales)

Tesla

Electric vehicle quick facts based on data from EVAdoption and IHS Markit.

ELECTRIC VEHICLE SALES OVER TIME
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Electric vehicle sales over time, according to EVAdoption.

ELECTRIC VEHICLE CHARGING STATIONS OVER TIME
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Charging stations over time, according to the United States Department of Energy's Alternative
Fuels Data Center.

ELECTRIC VEHICLE LAWS AND INCENTIVES
State Level Federal Level
Number of EV laws & incentives

779

27

Number of HEV laws & incentives

115

10

Number of PHEV laws & incentives

705

27

Number of NEV laws & incentives

56

3

Number of fuel economy/efﬁciency laws & incentives

71

12

Quantity of state laws and incentives on electric vehicles, in comparison to national average,
according to the Alternative Fuels Data Center.
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State commuter dynamics, according to the United States Department of Commerce, Bureau of
Census.

PROJECTED CLEAN VEHICLE JOBS (2020-2025)
Manufacturing & Components

Non-Manufacturing

400K
350K
300K

154K

245K

138K

198K
124K

178K
112K

160K
100K

144K

163K

155K

90K

0

102K

50K

97K

100K

84K

150K

135K

200K

220K

250K

2017

2018

2019

2020

2021

2022

2023

2024

2025

Methodology: Percentage of manufacturing jobs by state (NAICS codes 3361,3362,3363) of total
motor vehicle jobs was applied to total clean vehicle jobs by state (E2) to determine the break
down. Forecast based on projected clean vehicles miles travelled. More detail in the Appendix.

ENERGY EFFICIENCY
Energy efficiency encompasses a range of technologies and sectors of the economy, including
lighting, heating, ventilation, and air conditioning (HVAC), renewable heating and cooling and
advanced energy materials. Most improvements in energy efficiency in the United States have
been attributed to technology advances, consumer preferences and finances, evolving industry
standards, policies and financial incentives. A large number of states across the nation have
enabled Property Assessed Clean Energy (PACE) financing, a programme overseen by the
Department of Energy (DOE) that is responsible for financing energy efficiency improvements on
private property. In 2019, the PACE loan market reached $670 million in annual investments, with
37 states and Washington, D.C. enabling PACE financing for commercial and residential
properties. Electric utilities across the nation have ramped up spending on efficiency programmes
in 2019. The American Council for an Energy Efficient Economy (ACEEE) estimated that utilities
spent $8.37 billion on efficiency programmes in 2019, which is an increase of around 3.8 percent
compared to 2018. The reported savings from these programmes totalled approximately 26.9
million MWh in 2019, which is equivalent to around 0.7 percent of total electricity sales in the
nation. The total energy savings from utility programmes have increased by 20 percent since
2015, with more than 300 new energy efficiency programmes implemented.
At the federal level, DOE Building Energy Codes Program (BECP) sets minimum voluntary
standards for energy efficiency of new homes, commercial buildings and major renovation
projects. To date, BECP has saved $9 billion per year in energy bills and 63 billion kWh per year in
electricity consumption. The ENERGY STAR programme has also been instrumental in reducing
energy consumption in buildings and providing a platform for property owners to track energy
consumption, set energy savings goals and manage electricity loads. The programme also allows
manufacturers and retailers to market energy-efficient products consumers could purchase to
meet their energy savings goals. The Environmental Protection Agency (EPA), which runs the
ENERGY STAR programme, provided $41 million of funds to the programme in 2017. The
programme has reduced energy bills by $34 billion per year and electricity usage by 370 billion
kWh per year.
As the trend towards electrification accelerates with EV adoption and renewable energy
generation sources, energy efficiency is likely to remain a key focus area for utilities and
policymakers in balancing supply and demand. Furthermore, energy efficiency investment has
proven to be significantly more effective in job creation than those in fossil fuel industries, with
roughly 8 jobs created per $1 million compared to 3 jobs per $1 million. There are approximately
2.2 million people working in energy efficiency nationwide in areas related to building retrofit and
industrial efficiency, which is more than double the number of workers in fossil fuel mining,
extraction and power generation combined. This highlights the opportunity for policymakers to
include energy efficiency investment in stimulus packages and other legislation to maximise
economic impact.

ENERGY EFFICIENCY OUTLOOK BY STATE (2020-2025)

Methodology: Based primarily on the ACEEE’s 2020 State Energy Efficiency Scorecard (utility and
public benefits programs and policies, building energy efficiency policies, state government-led
initiatives on energy efficiency, appliance and equipment standards). See Appendix for details.
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state policies and programs, which feed into an assessment of 32 energy efficiency metrics.
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Categories of energy efficiency jobs, according to the United States Energy and Employment
Report.

ENERGY EFFICIENCY ELECTRICITY SAVINGS POTENTIAL
PROJECTED AGAINST BASELINE
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Electricity savings projected by the the United States Office of Energy Efficiency and Renewable
Energy.

ENERGY EFFICIENCY ECONOMIC SAVINGS POTENTIAL AS A
PERCENTAGE OF BASELINE SALES
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Electricity savings projected by the the United States Office of Energy Efficiency and Renewable
Energy.

PROJECTED ENERGY EFFICIENCY EMPLOYMENT
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Methodology: US Energy & Employment actuals for ENERGY STAR and efficient lighting, traditional
HVAC, high efficiency HVAC and renewable heating and cooling, advanced materials and other
energy efficiency. Current growth rates use historic compound annual growth rate, while the E2
$61 Billion stimulus scenario uses growth rates based on projected impacts of a federal stimulus bill.
Both cases adjust for COVID-19 job loss actuals in 2020. Additional detail in the Appendix.

GRID MODERNISATION
Major policy and investment opportunities are taking place across states to perform electric grid
upgrades and implement policies necessary to meet climate change resilience and renewable
energy integration goals. The Grid Modernization Index points to four key regions: the topperforming West Coast (California, Arizona, Oregon and Nevada all rank in the top 10), the
“movers and believers” in the Northeast (those that have made moderate progress) and two
groups of low performers concentrated in the Southeast and around the Rocky Mountains –
though exceptions to the larger regional trends exist. Despite sizable grid modernisation
investments from utilities in every state, a major funding gap (expected to reach $197 billion by
2029) for grid infrastructure (generation, transmission, and distribution) exists for states to meet
their renewable portfolio standards. Meaningful climate-conscious upgrades depend on more than
just expenditures. Enabling customer data access, conducting long-term grid modernisation
planning, increasing demand response participation, enacting legislation on grid
infrastructure/regulations and reforming utility regulation are all critical. Moreover, regional grid
integration will be important to the success of a nation-wide clean economy, and lessons learned
from the February power crisis in Texas are likely to factor into discussions on utility business
models and create a major policy window to drive action on grid resilience, climate change and
energy policy.
Every state examined hosts at least one utility (usually investor-owned) that serves more than 25
percent of residential consumers, reflecting the proliferation of large, powerful utilities across the
country. And 14 states have not taken action on customer data access, while 7 have not issued
energy plans with a specific grid modernisation focus. All examined states, aside from Washington
and Maine, run demand response programmes, with 11 states enrolling more than 200,000
customers. Smart meter deployment varies significantly across regions, with 10 states surpassing
80 percent and 11 falling under 40 percent. The degree of legislative action on electricity
infrastructure and regulations also reflects the policymaking cultures of each state. For example,
New Jersey enacted 2 out of 101 introduced bills, while Nevada enacted 6 out of 11 introduced
bills. In all, 11 states proposed 30 or more grid-related bills in the last legislative session, and 8
enacted 5 or more bills. Finally, a trend is emerging to move from the traditional cost of service
model towards performance-based ratemaking, which may pave the way for innovation in
efficiency, greenhouse gas emission reduction and customer service. However, efforts to reform
the utility business model are progressing slowly and frequently lack incentives.
While much depends on ISOs, PUCs and utilities to drive US grid improvements, the national grid
landscape will also factor in. Current federal grid initiatives are centered around the DOE’s Grid
Modernization Initiative, which includes the Grid Modernization Lab Consortium (a strategic
partnership between DOE and national labs). Even today, the most prominent smart grid projects
are those funded under the American Recovery and Reinvestment Act of 2009. President Biden
issued an executive order committing to deliver a carbon-free power sector by 2035, a
centerpiece of his climate goals. Richard Glick, the FERC Chairman, and Jennifer Granholm, the
Secretary of Energy, plan to further direct the federal push on grid improvements. Glick has voiced
support for encouraging carbon pricing proposals at ISOs, integrating climate change impacts into
FERC policymaking, growing distributed energy sources and reversing FERC rules that would
harm the competitiveness of renewable resources in wholesale electricity markets. Granholm has
called for improving grid reliability while deploying clean energy resources; in a major speech after
her confirmation, Granholm spotlighted an Obama-era loan guarantee programme as critical to a
clean energy transition, while continuing to stress the need for a just transition.

GRID MODERNISATION OUTLOOK BY STATE (2020-2025)

Methodology: Based on 2018 Grid Modernization Index rankings, smart meter penetration rates,
state energy plans, demand response program sizes, customer data access policy strength, degree
of legislative action and recent policy and/or investment developments. See Appendix for details.
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Demand response savings data sourced from the Energy Information Administration.
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Enrollment and incentive data sourced from the Energy Information Administration.
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Energy Savings (MWh)
Potential Peak Demand Savings (MW)
Actual Peak Demand Savings (MW)
1.6M
1.2M

1,251,006

1,336,136

1,310,862

1,426,211

1,462,735

0

1,436,449

0.4M

1,401,987

0.8M

2013

2014

2015

2016

2017

2018

2019

Download data
Demand response savings data sourced from the Energy Information Administration.

DISTRIBUTED GENERATION: NET METERING CAPACITY (MW)
Residential

Commercial

Industrial

24K
1613

20K
16K

7182

12K

6173
5120

8K

4044
3455

4K
1742

0

2012

2933

2295
2286

3452

5356

7627

9487

11357

13864

2013

2014

2015

2016

2017

2018

2019

Download data
Net metering capacity over time sourced from the Energy Information Administration.

DISTRIBUTED GENERATION: NET METERING CUSTOMERS
Residential

Commercial

Industrial

2.4M
2M
1.6M
1.2M

1,911,892

2,283,702

2013

1,626,283

2012

1,321,277

0

958,630

0.4M

642,105

0.8M

2014

2015

2016

2017

2018

2019

Download data
Number of net metering customers sourced from the Energy Information Administration.

OFFSHORE WIND
The offshore wind industry is poised for rapid growth over the next decade in the United States.
Although the 30-MW Block Island Wind Farm, located 3 miles off the coast of Block Island, Rhode
Island, is currently the only operational commercial offshore wind project in the country, the
offshore wind project pipeline capacity grew to 28,521 MW by the end of 2019. To drive offshore
wind development, in 2021, Congress agreed to extend the 30 percent investment tax credit
(ITC), which would apply to any offshore wind projects with construction dates before 2026.
The ITC was established under the Energy Policy Act of 2005 and has expired and has been
extended multiple times. Despite their cyclical nature, ITCs have been instrumental in driving the
growth of the offshore wind industry. Developers that want to take advantage of the tax credit
have typically made substantial investments that support supply chain and port infrastructure
buildout before the ITC expiration date, in part, due to local content requirements. Ørsted, a
Danish multinational power company, is a developer for 38 percent of the project pipeline in the
United States. Other developers include Avangrid, Dominion Energy and Shell Renewables.
Siemens Gamesa Renewable Energy and General Electric (GE) Renewable Energy are considered
the top offshore wind turbine manufacturers. Siemens’ SG 8.0-167 turbine and GE’s Haliade-X
turbine will be deployed in most of the planned projects.
The majority of the project pipeline is concentrated in states along the East Coast, where shallow
waters, favourable wind speeds and aggressive targets have driven offshore wind development.
The project pipeline in West Coast states is only 1,000 MW by 2030, as deeper water depths
present siting challenges for fixed-bottom offshore wind turbines. Floating offshore wind
turbines, as they reach commercialisation, will be vital in expanding the offshore wind industry in
West Coast states and in Maine. Gulf Coast states, home to the offshore oil and gas industry, are
studying the economic viability of offshore wind turbines that can withstand hurricane risks.
States in the Great Lakes region do not have major offshore wind projects planned as they face
siting and permitting challenges and contend with icy waters. State policies have become a major
driver of offshore wind development opportunities, while federal policy is instrumental for
leasing, consents and reducing the project’s levelised cost of energy (LCOE) through the ITC.
Further clarity around the permitting process and innovation in floating technology, super
conducting materials and scale are likely to further improve the outlook for this sector.

10,800 GW

2,000 GW

Gross resource potential of
offshore wind in the US

Technical potential of offshore
wind in the US

Offshore wind potential based on data from the Office of Energy Efficiency and Renewable Energy.

OFFSHORE WIND OUTLOOK BY STATE (2020-2025)

Methodology: Assessed by geographic region based on growth potential, technology, economic
potential and political landscape. Additional information available in the Appendix.

OFFSHORE WIND PROJECT PIPELINE STATUS
MW of offshore wind
Installed
Under Construction
Permitting

6,439

Site Control 17,440
Planning

4,600

Total 28,521
0

5K

10K

15K

20K

25K

Download data
Offshore wind pipeline sourced from the Office of Energy Efficiency and Renewable Energy
2018 Wind Technologies Market Report.

OFFSHORE WIND PROJECTED PROJECT PIPELINE
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in the Office of Energy Efficiency and Renewable Energy 2018 Wind Technologies Market Report.

PROJECTED OFFSHORE WIND FTE ADDITIONS BY 2025
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Methodology: FTEs between 2020 and 2020 based on MW estimates per year from BNEF, 4C
Offshore, the EIA and announced state targets, along with jobs per MW assumptions from the
NREL. Additional details can be found in the Appendix

ENERGY STORAGE
The energy storage market in the United States is anticipated to rapidly expand with declining cost
of components, increased adoption of intermittent renewable energy sources and heightened
risks of grid disruptions. Favourable market rules and government policies, procurement
mandates and targets, incentive programmes and clean energy standards have been vital in driving
energy storage deployment. Many states now require utilities to incorporate energy storage into
their integrated resource plans (IRP), which are studies that ensure utilities meet long-term
demand projections while minimising costs. States like New York, California and Massachusetts
have displayed leadership in energy storage by enacting aggressive procurement targets and
establishing incentive programmes to spur energy storage growth. In 2018, the Federal Energy
Regulatory Commission (FERC), a federal agency that regulates the transmission and wholesale
electricity market, directed independent system operators (ISO) and regional transmission
organisations (RTO) to revise its tariff to include market rules that take into account battery
storage.
Energy storage facilities installed since the early 2000s have predominantly involved utility-scale
battery storage systems, with total operational utility-scale battery storage capacity rising from
59 MW in 2010 to 1.2 GW in 2020. Over 90 percent of battery storage capacity has been provided
by lithium-ion batteries. The average lithium-ion battery price has fallen from $1,100 per kWh in
2010 to $156 per kWh in 2019. It could drop to $94 per kWh by 2024 and $62 per kWh by 2030
with technology advancements and economies of scale. One major challenge to lithium-ion
batteries is their short lifespan of just under five years. The battery storage market is forecast to
grow to around 7.5 GW in 2025. The expected growth is largely attributed to the rise in solarpaired storage.
Because of its size and scalability, battery storage will also help overcome siting and permitting
challenges faced by pumped-storage hydropower (PSH), an energy storage technology that
involves pumping water up a reservoir when electricity demand is low and releasing the water
through turbines to generate electricity when demand is high. There are 43 PSH projects in the
United States with a total capacity of 23 GW, accounting for 94 percent of utility-scale energy
storage capacity in the nation. PSH has and will continue to play a major role in balancing power
flows on the grid with variable renewable energy sources. However, the last utility-scale PSH
project with over 50 MW capacity came online in 2002. PSH storage capacity has progressed at a
slow pace since then, primarily due to uncertainty around future revenue streams, high capital
investment, low electricity prices and permitting issues. It is likely that introducing market
mechanisms to incentivise balancing services, improving clarity around permitting processes and
remunerating multi-purpose water use would mitigate investor risk and improve the outlook for
the sector. As it stands, the Department of Energy’s Hydropower Vision report identified 36 GW
of PSH capacity that can sustainably be added to the grid in the United States by 2050.

ENERGY STORAGE OUTLOOK BY STATE (2020-2025)

Methodology: Based on if a state has procurement targets, regulatory requirements, demonstration
programmes, or financial incentives policies for energy storage. See Appendix for additional details.

ENERGY STORAGE: POLICIES AND CAPACITY INSTALLED
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Energy storage generation capacity over time available through the Energy Information
Administration.

PROJECTED ENERGY STORAGE FTE ADDITIONS (2021-2025)
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Methodology: Battery construction, battery O&M, and Pumped Hydro Storage jobs per MW rates
based on historical data and Navigant estimates through 2025; manufacturing based on NAICS
335911 with manual adjustments. Base case capacity forecasts from the EIA pipeline; base case
plus state targets includes announced state targets and the 35 GW by 2025 goal is based on an
Energy Storage Association vision report. Additional information available in the Appendix.

GREEN CONSULTANCY
Prospects in the green consultancy sector are directly linked to green power projects in the
pipeline, as well as the total renewable energy potential available in each state. Environmental
consultants are involved in performing assessments and audits while advising companies and
governments on creating optimal policies and adhering to regulations. Their inclusion at the
various stages of project development usually depends on the client’s needs. Approximately
52,468.7 MW of renewable energy projects are expected to come online shortly in the 25 states
analysed, making up three-fourths of all projects in the United States. Texas, California, Nevada,
Florida, Colorado and New York have the most sizable projects in the pipeline. About 60 percent
of all proposed renewable energy stems from solar PV, followed by onshore wind at 26 percent.
Excluding Massachusetts (offshore wind), in every state examined, the largest renewable energy
potential comes from rural utility-scale solar PV sources. The green consultancy sector is also
likely to benefit from the Biden administration’s efforts to strengthen environmental review (and
related environmental impact assessments) under the National Environmental Policy Act.
As states increase renewable energy penetration and set emission reduction goals, there will be
growing potential for the green consultancy sector. There are currently 89,500 environmental
consultants nationwide, and the market is expected to grow 11.1 percent between 2016 and
2026, with environmental consultants currently averaging earnings of $71,360 annually.

GREEN CONSULTANCY OUTLOOK (2020-2025)

Methodology: Based on national ranking of technical potential for renewable energy, per the
National Renewable Energy Laboratory. Other factors included the size of renewable energy
projects in the pipeline, as well as the number of environmental consultants in the state and their pay.
Additional details available in the Appendix.

CARBON CAPTURE,
UTILISATION AND STORAGE
The global carbon capture, utilisation and storage (CCUS) market is expected to grow from $1.6
billion in 2020 to $3.5 billion by 2025; the United States could account for up to one-half of
investment opportunities. As states look to reduce their carbon footprint in the coming years,
there are opportunities for CCUS in each of its four parts – capture, transportation, utilisation and
storage – but progress has been slowed by limited incentives at the state level, high costs and
logistical challenges. Retrofitting facilities in a number of different industries, such as refining,
steel, cement, hydrogen ethanol, ammonia and gas processing, to capture CO2, building pipeline
infrastructure to transport the captured CO2 and utilising recycled carbon, such as the production
of chemicals or injection into masonry products, are three areas with growth potential. Moreover,
the development of storage facilities utilising naturally occurring large subterranean saline basins
or use enhanced oil recovery (EOR) is another area expected to see investment and growth.
States that have more fossil fuel production and refining, that are more reliant on coal for energy
production and/or have more heavy industry tend to be the furthest along in development and
implementation of CCUS. Texas, Ohio and Louisiana are currently among the leaders in this sector.
Regional partnerships are and will continue to be crucial to the implementation of CCUS projects
since pipeline infrastructure will often need to cross state lines. The Department of Energy (DOE)
created 7 Regional Carbon Sequestration Partnerships (RCSP), which cover the majority of the
United States outside of New England. As costs have been a main barrier to implementing CCUS,
there has been legislative progress at the federal level with bipartisan support.
The federal 45Q tax credit provides credits worth $50 per tonne of CO2 stored in saline
formations and $35 per tonne stored via enhanced oil recovery. Analysis shows that it could
stimulate more than $40 billion in investments, accounting for the capture of up to 70 million
metric tons of CO2 per year and generating up to $3 billion in tax credits annually. In 2020,
Congress appropriated $217.8 million for CCUS. Against this backdrop, the DOE was able to
commit more than $270 million for various CCUS projects. Wyoming and North Dakota have been
granted primary responsibility (primacy) by the Environmental Protection Agency, which allows
them to issue permits for carbon sequestration projects. Similarly, Louisiana is seeking primacy.
Other states have incentives for CCUS, which include state-administered grant or loan
programmes, and count CCUS projects towards a state’s clean energy standard or low carbon fuel
standard.

CCUS OUTLOOK BY STATE (2020-2025)

Methodology: Based on the following criteria: regulatory framework, incentive structure,
technological research, utilisation projects, existing infrastructure and regional dynamics. Additional
details available in the Appendix.

WASTE TO ENERGY
In the waste to energy (WTE) sector, biogas shows significant potential at the state level, but there
has been mixed progress on alternative fuels and biomass use. Recent data from the American
Biogas Council (ABGC) identifies 807.21 billion cubic feet of annual renewable methane
production potential across the 25 states, with 64 percent of the potential concentrated in eight
states: California, Texas, North Carolina, Georgia, Wisconsin, New York, Michigan and
Pennsylvania. Building these systems would require $29.9 billion in capital investments, resulting
in 249,177 construction jobs and 16,546 permanent jobs. Today, the highest number of biogas
systems are powered by manure, while the Council identifies the most potential in manure and
wastewater biogas systems. The Council notes that the US biogas industry has been growing at 12
percent annually, with 11,000+ sites identified nationally (through the 2014 Federal Biogas
Opportunities Roadmap) as key locations for biogas growth.
With regards to biofuels in the transport sector, almost all of the 25 states examined (except for
Arizona, New Jersey, Massachusetts and Tennessee) offer tax credits, grant programmes or other
forms of special financing towards supporting biofuel production. And 15 of the states examined
possess some form of legislative mandates to have state vehicles be powered by alternative fuels.
However, these mandates range from voluntary measures in Wisconsin to require 100 percent of
all publicly owned vehicles in Washington to be powered by biofuels (or electricity). The level of
biofuels regulation – in terms of the amount of biofuel offered for sale, the policies surrounding
vehicle retrofits and applicable exemptions on biofuel facilities – varies widely across the states,
with no clear regional pattern. For example, 8 states across different regions -- Virginia, South
Carolina, North Carolina, Nevada, Texas, Florida, Wisconsin, Illinois -- have policies encouraging
retrofits of school buses.
Biomass makes up 1.4 percent of total utility-scale electricity generation in the United States,
comparable with solar power (1.7 percent). For states examined in the report, biomass accounted
for as much as 5 percent of the state’s net generation, though levels were frequently below 1
percent. The only exception is Maine, where one-fourth of the state’s electricity is powered by
biomass sources. Sixteen states have significant wood pellet manufacturing capacity as well.
Recent developments at the national level point to an increasing policy focus on waste-to-energy
as the Biden administration pursues its aggressive climate goals. The last budget (enacted in
December 2020) extended several existing federal alternative fuel incentives, as have previous
budget bills since many original programmes began under the 2009 American Recovery and
Reinvestment Act. The DOE runs the Clean Cities Coalitions programme, which helps local
stakeholders engage on issues such as alternative fuels, while the USDA funds state-level projects
through the Biofuel Infrastructure Partnership. Tom Vilsack, the Secretary of Agriculture, has
voiced his support of using bioenergy to meet climate targets, representing positive intent at the
federal level. President Biden’s intention to raise corporate average fuel economy (CAFE)
standards will further encourage the production and consumption of alternative fuels. President
Biden’s discussions with biofuel groups have also suggested that the administration will reduce the
number of exemptions granted to small refineries for blending biofuels into the fuel mix as part of
larger discussions surrounding the US Renewable Fuel Standard (RFS). The Supreme Court is
expected to rule on a related case, while the RFS Power Coalition has endorsed a bill to accelerate
EPA action on RFS pathway petitions and applications submitted by WTE producers.

WASTE TO ENERGY OUTLOOK BY STATE (2020-2025)

Methodology: Based on performance across the biogas, transport and biomass sectors, using data
from the American Biogas Council, the Alternative Fuels Data Center and the EIA

WASTE TO ENERGY: BIOMETHANE POTENTIAL
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Biomethane generation potential and biomass feedstocks, according to the National Renewable
Energy Laboratory's Biofuels Atlas..
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Fueling stations and applicable laws and incentives, according to the United States Department of
Energy's Alternative Fuels Data Center.

WASTE TO ENERGY: CAPACITY BY PLANT TYPE
Biopower Plant Type
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Production capacities, according to the National Renewable Energy Laboratory's Biofuels Atlas.

HYDROGEN
Hydrogen has applications in the green economy both as a source of alternative power and in fuel
cell vehicles. It is also used in the production of industrial chemicals. Hydrogen requires power to
be produced, which can either come from renewable sources, resulting in green hydrogen, or fossil
fuels, resulting in black, brown or grey hydrogen. When combined with carbon capture, black,
brown, or grey hydrogen may be called blue hydrogen. Liquid or compressed hydrogen can be used
much in the same way that natural gas is used, while fuel cells can be used to fuel vehicles and as a
means to store energy from nuclear or renewable sources and ease grid tension. This has occurred
in states like Maine, which has a hard time onboarding renewable energy, or Washington, where
renewable production varies greatly by season. Currently, hydrogen is one of the more expensive
forms of energy at between $100 and $200 per MWh, compared to wind or coal which cost
between $28 and $54 per MWh and $44 and $68 per MWh respectively. However, spurred by
technological advances and economies of scale, hydrogen prices are expected to drop in the next
few years.
The United States is the leader in fuel cell electric vehicles (FCEV), with over 7,600 on the roads.
However, hydrogen infrastructure across the country is limited. Currently, infrastructure is not in
place for an average consumer to own and refuel a hydrogen-powered vehicle. The average cost of
a FCEV is $80,000, compared to just more than half that amount, on average, for a comparable
hybrid model. The purchase of a new FCEV generally includes three years of fuel, and the price per
kilogram is an average of about $16. However, price parity with gasoline is expected as early as
2025. Commercial applications of FCEVs have been more successful. There are more than 25,000
fuel cell–powered material handling vehicles, such as forklifts in warehouses and factories across
the United States. Several federal policies, including the Airport Zero Emission Vehicle (ZEV) and
Infrastructure Program, the Alternative Fuel Infrastructure Tax Credit, funding for research and
deployment of alternative fuel public transportation and the Fuel Cell Motor Vehicle Tax Credit,
have made it more feasible economically for a wide variety of consumers – from individual
residents to commercial enterprises – to own and operate hydrogen vehicles and build hydrogen
infrastructure. Overall, the outlook for hydrogen in the United States should continue to improve.
Estimates show that hydrogen from low-carbon sources could supply roughly 14 percent of the
country’s energy needs by 2050.

Methodology: Three factors in green hydrogen have been evaluated: hydrogen fuel cell vehicles,
green hydrogen production and hydrogen storage or integration. Under each, regulatory structures,
incentives, infrastructure and current and planned projects are evaluated. See Appendix for details.

HYDROGEN PRODUCTION POTENTIAL BY STATE

5.7 Trillion
Hydrogen production potential in the solar
sector (thousand kg/square km/year)

1.3 Billion
Hydrogen production potential in the wind
sector (thousand kg/square km/year)

6,7 Trillion
Hydrogen production potential across renewable technologies
(thousand kg/square km/year)
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Hydrogen potential, according to the National Renewable Energy Laboratory's Hydrogen Demand
and Resource Analysis Atlas.

AVERAGE HYDROGEN PRODUCTION COST BY PROCESS
Average State Hydrogen Electrolysis Costs

USD/kg

Commercial

461

Industrial

387

Residential

492

Average State Hydrogen Steam Methane Reforming Costs

USD/kg

Commercial

275

Industrial

254

Residential

291

Hydrogen potential, according to the National Renewable Energy Laboratory's Hydrogen
Demand and Resource Analysis Atlas.

HYDROGEN FUELING STATION POLICY AND INFRASTRUCTURE
State Level
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Fueling stations over time and state laws and incentives, according to the United States
Department of Energy's Alternative Fuels Data Center.

