2021 — 13th Edition

California
		 Green Innovation
Index
Key Findings

This year marks the release of the 13th edition of Next 10’s California
Green Innovation Index. New in 2021 is a shift in format for our
readers: a fully online, immersive experience for the Index that allows
our readers to dig deep into the data, jump straight to the issues most
important to their work, and easily find, interact with, and share the
most critical climate and clean energy trends facing the state.
This overview provides a snapshot of some of this year’s key
takeaways. You can learn more about these trends and others at
GreenInnovationIndex.org. We’re excited for you to experience our
first entirely online edition of the California Green Innovation Index,
and we hope it can be useful to your work.

View the entire index at
greenInnovationIndex.org

As the world looks ahead to a post-COVID-19 landscape, California’s clean energy
economy remains strong, but challenges persist for the state to meets its clean energy,
transportation, and climate goals. Key takeaways from this year’s analysis include:
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California is in danger of missing 2030
and 2050 climate targets.
At the current trajectory, the state will take significantly more time to reach its SB 32 and 2050
goals than it did to reach the 2020 goal. From 2019 to 2030, the state would need to reduce
greenhouse gas (GHG) emissions by 4.3 percent each year in order to meet the SB 32 goal by
2030, compared to last year’s 4.1 percent reduction needed from 2018 to 2030. From 2018
to 2019 (the latest year for which emissions data are available), California reduced its GHG
emissions only 1.6 percent.

Figure 1. GHG Emissions and Projected Reduction Goals
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From 2019 to 2030, the state
would need to reduce GHG
emissions by 4.3 percent
each year in order to meet
the SB 32 goal by 2030,
compared to last year’s 4.1
percent reduction needed
from 2018 to 2030. At the
current trajectory, the state
will take significantly more
time to reach its SB 32 and
2050 goals than it did to reach
the 2020 goal. However, the
COVID-19 pandemic-induced
lockdowns and the shift to
work from home arrangements
for a large percentage of
workforce could greatly
reduce GHG emissions from
the transportation sector in
2020.1 National level data also
suggest that GHG emissions
in 2021 may be higher than
those in 2020.2 Whether these
emission reductions remain
permanent post-pandemic is
not yet known.
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The transportation sector is showing
improvement, led by heavy-duty vehicles.
After years of increases in the total number of vehicles registered and vehicle miles traveled
(VMT), both figures dropped by 1.8 percent and 2.3 percent from 2018 to 2019, respectively. The
share of GHG emissions from the transportation sector was 40.7 percent in 2019—down slightly
from 40.9 percent in 2018. Within the transportation sector, GHG emissions dropped 1.9 percent
from on-road vehicles—thanks to larger reductions from the heavy duty subsector. New targets
and commitments announced this year by both the state and federal government could help
further the adoption of clean vehicles in the state.

Figure 2. Total Vehicles Registered, Vehicle Miles Traveled and
Greenhouse Gas Emissions
CALIFORNIA, 2000–2019
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O P P O R T U N I T Y:

1 After years of increases in the total number of vehicles registered and vehicle
miles traveled (VMT in California), both figures dropped by 1.8 percent and 2.3
percent from 2018 to 2019, respectively. The number of vehicles registered actually
dropped by another 5.9 percent—or 1.8 million—due in large part to the COVID-19
pandemic in 2020; VMT is also expected to drop significantly. GHG emissions also
dropped at a similar level (-1.9%) from 2018 to 2019 and is likewise expected to drop
significantly in 2020.3 2 The share of GHG emissions from the transportation sector
was 40.7 percent in 2019—down slightly from 40.9 percent in 2018. The sector’s GHG
emissions totaled 170.32 MMTCO2e in 2018, down 3.63 MMTCO2e (-2.1%) from 2017.
Within the transportation sector, GHG emissions dropped 1.9 percent from on-road
vehicles but increased 3.5 percent from off-road vehicles.4 Moving forward, the state
can anticipate further emissions reductions from the heavy-duty sector thanks to
the recently passed Clean Trucks Rule (July 2020) and a state budget investment of
$1.4 billion in ZEVs, which includes funding for ZEV heavy-duty trucks.

The federal government is
now aligned with California’s
goals of electrifying the
transportation sector. First,
in September 2020, Governor
Newsom signed Executive
Order N-79-20, which sets the
goal of 100 percent of in-state
sales of new passenger cars
and trucks to be zero-emission
by 2035. In August 2021,
President Biden announced
a goal of 50 percent of new
vehicle sales be zero-emission
vehicles (ZEVs) by 2030.
greeninnovationindex.org | 3
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Wildfires are a growing emissions
problem for California.
Wildfires have been producing more GHG emissions than ever. In 2020, emissions from wildfires
totaled 106.7 MMTCO2e, more than any other economic sector except for transportation. The
August Complex fire, which released an estimated 27.7 MMTCO2e of emissions alone, is more
than all the included emissions from the commercial sector (24.2 MMTCO2e). Emissions from
fires are not included in the statewide inventory as forests both serve as a source of emissions
(from fires) and a sink of emissions, but increasingly wildfires present an increasing net source
of emissions.

Figure 3. GHG Emissions Not in the Included Emissions Inventory Comparison
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estimates. Data Source: California Air Resources Board, California Greenhouse Gas Inventory - by Sector (for Included, Excluded, and Biogenic Materials GHG Emissions); California Air Resources Board
(for 2018 Wildfire GHG Emission Estimates and GHG Out-of-state emission estimates from releases of uncombusted gas and flaring associated with natural gas consumed in California, pursuant to AB 2195);
the European Centre for Medium-Range Weather Forecasts (for 2020 Wildfire GHG Emissoin Estimates). NEXT 10 / SF · CA · USA
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Emissions stemming from wildfires are higher than at
any other point in California’s recorded history. Emissions
from wildfires9 in California totaled 106.7 MMTCO2e in
2020, more than any other economic sector except for
transportation. The August Complex fire, which released
an estimated 27.7 MMTCO2e of emissions alone, is more
than all the included emissions from the commercial
sector (24.2 MMTCO2e). Unfortunately, 2021 will also be
another year with high emissions from wildfires, even
though California has not entered main wildfire season as
of the writing of this report (early September). Emissions
from fires are not included in the statewide inventory
4
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as forests both serve as a source of emissions (from
fires) and a sink of emissions by removing CO2 from
the atmosphere, but increasingly wildfires present an
increasing net source of emissions. Although fire is a
natural and critical ecological function, California ARB
has noted that “catastrophic wildfires, land conversion,
and other disturbances that are largely driven by climate
change and human activity, have turned [our] natural
and working lands into a net source of emissions,10
which makes achieving carbon neutrality even more
challenging.”

K E Y F IND IN G 4

The pace of renewable generation
growth is slowing.
California has set ambitious goals for increasing its share of electricity from renewable sources,
including a target set in 2018 to get 100 percent of the state’s electricity from clean energy
sources by 2045. The state is in a good position to meet or exceed its renewable and clean
energy goals for the next few years. In recent years, however, renewable generation has slowed
down. In 2020, the state barely met the interim goal of having at least 33 percent of electricity
generated from Renewable Portfolio Standard (RPS)-eligible sources.

Figure 4. California’s Path to 60% RPS Goal by 2030
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CHALLENGE:

California was successful in meeting the 2020 goal of having at least 33 percent
of electricity generation from RPS-eligible renewable sources, reaching the target
four years early in 2016. However, the rate of increase in renewable generation has
slowed down in recent years, and the state will need to pick up the pace to meet
future RPS goals. The percentage of California’s total power mix (in-state generation
plus imports) from renewable sources rose 1.4 percent to 33.1 percent in 2020,
barely meeting the interim goal of having 33 percent of generation from RPS-eligible
sources.

To meet the 2026 goal of
60 percent of generation
from RPS-eligible renewable
sources, California’s share of
electricity generation from
renewables would need to
increase by 2.8 percent each
year from 2018 to 2026,
revised upward from 2.3
percent previously.

greeninnovationindex.org | 5
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The state will need to balance
renewables to avoid curtailment.
In California, curtailments have been rising every year, driven by growth in solar power to meet
the state’s aggressive clean energy goals. In 2020, curtailment totaled 1,587.5 gigawatt-hours
(GWh), representing a 64.5 percent increase over 2019 curtailments (965.2 GWh).

Figure 5a. Wind Curtailment11 by Month
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As more renewables come
online, California faces an
increasing amount of wind and
solar generation curtailment,
especially during the middle of
the day (from 10 AM to 2 PM),
when there is an oversupply
of solar. In California,
curtailments have been rising
every year, driven by growth in
solar power to meet the state’s
aggressive clean energy
goals. In 2020, curtailment
totaled 1,587.5 gigawatthour electricity generated
(90.3 GWh from wind and
1,497.2 GWh from solar). This
curtailment represents a 64.5
percent increase over 2019
(965.2 GWh), which itself is
over double (+109.4%) the
curtailment amount in 2018
(461.0 GWh). Curtailment tends
to be at the highest levels from
March to June and lowest
from July to December.
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Figure 5b. Solar Curtailment11 by Month
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Although curtailment has been
increasing, it makes up a small
percentage of total in-state
generation. In 2020, in-state
generation from solar was
29,446 GWh; the curtailment
represents 5.1 percent of
in-state generation. Wind
curtailment was less than one
percent in 2020. Electricity
generated from renewable
sources tends to be higher
when curtailment is also high.

K E Y F IND IN G 6

Solar leads for new power plants,
but natural gas persists.
Of the utility-scale power plants that came online after 2010, California added more capacity
from solar than other sources. However, in 2020, California actually added more natural gas
plants (1.5 gigawatts) than any other classes including solar (1.3 gigawatts).

Figure 6. Power Plant Additions and Retirements by
Year and Source
CALIFORNIA, 2001–2020
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after 2010 were renewables
or natural gas: Solar (over
15GW from 2011 to 2020),
followed by natural gas and
wind (slightly under 10GW for
each). Meanwhile, most of the
power plants retired (about
17.5GW from 2011 to 2020) had
been natural gas power plants
(14GW), most of which began
operations from the 1950s to
the 1970s.
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The intermittent limitations of
solar and wind generation and
threats to grid resiliency due to
natural disasters are on-going
challenges to California’s grid
reliability. Often, the quickest
solution to meet electricity
shortages is to fire up natural
gas power plants. In 2020,
California actually added
more natural gas plants (1.5
GW) than any other classes
including solar (1.3 GW)—the
last time this occurred was
in 2013. In August 2021, the
California Energy Commission
approved licenses for gas-fired
power units to help the state
cope with continued electricity
shortages.12 While maintaining
reliability of the electricity
supply is critical, these moves
run at odds with California’s
goal to decarbonize its grid.
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California’s economy is the greenest in the nation.
The state’s power generation mix is the cleanest in the U.S. and California is a leader in clean
energy economy jobs, as well, with more than one-third of American solar power jobs (124,817)
in the state and the fifth-largest share of energy storage jobs (18,571) among all states in 2019.

Table 1. California’s Green Power Generation Industry, in Comparison
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H I G H L I G H T:

California’s ranks second in the nation in terms of specialization in solar power
generation jobs—a metric measured by location quotient, which is a key economic
benchmark that captures how overrepresented an economy is in an activity,
compared to the national economy. The location quotient is produced when the local
proportion of an activity, in this case solar jobs, is divided by the proportion that
activity commands of national activity. In addition to being a top-ranking state for
solar job specialization (second after only Nevada) in 2019, California also ranked fifth
in terms of specialization in energy storage jobs (with a total of 18,571 jobs) among all
states. While wind power has a smaller specialization in the state with only has 6,273
wind power workers—there is significant opportunity to expand that specialization
given recent developments at the federal and state government levels to develop
offshore wind in the state.

California’s economy is
greenest in the nation: The
state’s power generation mix
is the cleanest in the U.S. and
California is a leader in clean
energy economy jobs, as well,
with more than one-third of
American solar power jobs
(124,817) in the state in that
sector in 2019—roughly three
times more concentrated
in these jobs than would
be expected, based on its
population—in 2019.
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