
Executive Summary 

The annual statewide greenhouse gas (GHG) emission inventory is an important tool in tracking 
progress towards meeting statewide GHG goals. This document summarizes the trends in emissions and 
indicators in the California GHG Emission Inventory (“the GHG Inventory). The 2020 edition of the 
inventory includes GHG emissions released during 2000-2018 calendar years. In 2018, emissions from GHG 
emitting activities statewide were 425 million metric tons of carbon dioxide equivalent (MMTCO2e), 
0.8 MMTCO2e higher than 2017 levels and 6 MMTCO2e below the 2020 GHG Limit of 431 MMTCO2e. The 
most notable highlights in the 2020 edition inventory include: 

California statewide GHG emissions dropped below the 2020 GHG Limit in 2016 and have
remained below the 2020 GHG Limit since then.
Transportation emissions decreased in 2018 compared to the previous year, which is the first
year over year decrease since 2013.
Since 2008, California’s electricity sector has followed an overall downward trend in emissions.
In 2018, solar power generation has continued its rapid growth since 2013.
Emissions from high-GWP gases increased 2.3 percent in 2018 (2000-2018 average year-over-
year increase is 6.8 percent), continuing the increasing trend as they replace Ozone Depleting
Substances (ODS) being phased out under the 1987 Montreal Protocol.
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Overview of Emission Trends by Sector 

The transportation sector remains the largest source of GHG emissions in the State. Direct 
emissions from vehicle tailpipe, off-road transportation sources, intrastate aviation, etc., account for 
40 percenta of statewide emissions in 2018. Transportation emissions decreased in 2018 compared to the 
previous year, which is the first year over year decrease since 2013. Emissions from the electricity sector 
account for 15 percent of the inventory and showed a slight increase in 2018 due to less hydropower. The 
industrial sector trend has been relatively flat in recent years and remains at 21 percent of the inventory. 
Emissions from high-GWP gases have continued to increase as they replace ODS that are being phased out 
under the 1987 Montreal Protocol [5]. Emissions from other sectors have remained relatively constant in 
recent years. Figure 3 shows an overview of the emission trends by Scoping Plan sector. Figure 4 breaks 
out 2018 emissions by sector into an additional level of sub-sector categories. 

Figure 3. Trends in California GHG Emissions. This figure shows changes in emissions by 
Scoping Plan sector between 2000 and 2018. Emissions are organized by the categories in the 
AB 32 Scoping Plan. 

a The transportation sector represents tailpipe emissions from on-road vehicles and direct emissions from other off-road mobile sources. 
It does not include emissions from petroleum refineries and oil extraction and production. 
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Figure 4. 2018 GHG Emissions by Scoping Plan Sector and Sub-Sector Category. This figure breaks out 2018 emissions by sector 
into an additional level of sub-sector categories. The inner ring shows the broad Scoping Plan sectors. The outer ring breaks out 
the broad sectors into sub-sectors or emission categories under each sector. 
*The transportation sector represents tailpipe emissions from on-road vehicles and direct emissions from other off-road mobile
sources. It does not include emissions from petroleum refineries and oil extraction and production, which are included in the 
industrial sector.
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Agriculture 

California’s agricultural sector contributed approximately eight percent of statewide GHG 
emissions in 2018, mainly from CH4 and N2O sources. Sources include enteric fermentation and manure 
management from livestock, crop production (fertilizer use, soil preparation and disturbance, and crop 
residue burning), and fuel combustion associated with agricultural activities (water pumping, cooling or 
heating buildings, and processing commodities). 

Approximately 70 percent of agricultural sector greenhouse gases are emitted from livestock. 
Livestock emissions in 2018 are 19 percent higher than 2000 levels. Livestock emissions are almost entirely 
CH4 generated from enteric fermentation and manure management, and most of the livestock emissions 
are from dairy operations. GHG emissions from dairy manure management and enteric fermentation 
followed an increasing trend between 2000 and 2007, and year-to-year changes since 2007 have been 
relatively small. 

Crop production accounted for 20 percent of agriculture emissions in 2018. Emissions from the 
growing and harvesting of crops have generally followed a declining trend since 2000. The long-term trend 
of emissions reduction from 2000 to 2018 corresponds to a reduction in crop acreage (which leads to an 
associated decrease in synthetic fertilizer use) [16] and large-scale changes in irrigation management 
practices. Specifically, California agriculture has been shifting from flood irrigation towards sprinkler and 
drip irrigation. The increase from 2017 to 2018 is due to climatic factors that affect the amount of N2O 
produced from synthetic fertilizer (e.g. precipitation and min/max temperature). Figure 16 presents 
emissions from the livestock and crop production sectors. 

Figure 16. Agricultural Emissions. This figure presents the trends in emissions from livestock manure management and enteric 
fermentation, as well as emisisons from crop growing and harvesting, which include fertilizer application, soil preparation and 
distrubances, and crop residue burning. 
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INVESTING IN CALIFORNIA  
AGRICULTURE’S CLIMATE SOLUTIONS 

California launched the country’s first Climate Smart Agriculture programs in 2014. The programs provide technical and financial 
assistance for the state’s farmers and ranchers to adopt practices that reduce greenhouse gas (GHG) emissions, increase carbon 
sinks, and protect agricultural lands. The programs support the improved resiliency of our farms, ecosystems and communities 
and some have earmarked funding for Socially Disadvantaged Farmers & Ranchers (SDFRs).*

SUSTAINABLE AGRICULTURAL LANDS CONSERVATION PROGRAM (SALCP) 

SALCP funds projects that permanently protect at-risk farmland from sprawl development. It also provides  
planning grants to local governments to improve farmland conservation planning and policy development. 

• Launched in 2014 by the Strategic Growth Council (SGC) in conjunction  
with the Department of Conservation (DOC) 

• Amount awarded to date: $230.6 million 

• GHG reductions: 19.5 million metric tons of  
carbon dioxide equivalent (CO2e)

• Total projects to date: 149

STATE WATER 
EFFICIENCY &  
ENHANCEMENT 
PROGRAM (SWEEP) 

SWEEP funds on-farm water use 
efficiency projects, including solar-

powered water pumps and soil moisture 
monitoring equipment that decrease water 

and energy use, thus reducing GHG emissions.

• Launched in 2014 by the CDFA

• Amount awarded to date: $80.5 million

• GHG reductions annually: 80,077 metric tons of CO2e 

• Total projects to date: 828

• Funding for SDFRs: $8.39 million for 128 projects

CLIMATE SMART  
AGRICULTURE TECHNICAL  
ASSISTANCE (TA) PROGRAM
The TA program provides grants to technical service 
providers to assist farmers and ranchers to develop HSP, 
SWEEP and AMMP projects, apply for funding and 
implement the projects.

• Launched in 2019 by CDFA

• Amount awarded to date: $2.1 
million, including $525,000 
earmarked to support SDFRs 

• Total grants to date: 33 

• In 2020, technical assistance 
providers assisted 177 SDFRs,  
743 small or mid-scale farms,  
and 107 non-English speakers

ALTERNATIVE  
MANURE MANAGEMENT  
PROGRAM (AMMP) 

AMMP provides grants to dairy and livestock producers 
to transition from manure lagoons to dry manure 
handling and storage, including composting of manure 
and pasture-based systems to reduce potent methane 
emissions. The program also funds demonstration 
projects to showcase alternative manure practices and 
accelerate their adoption through farmer-to-
farmer education.

• Launched in 2017 by CDFA

• Amount awarded to date:  
$69.1 million

• GHG reductions over 5 years:  
1.1 million metric tons of CO2e  
in the form of methane 

• Total projects to date: 117

* SDFRs are “Socially disadvantaged farmers and ranchers,” defined in California Food and Agricultural Code Section 512 as: “a farmer or rancher 
who is a member of a socially disadvantaged group… whose members have been subjected to racial, ethnic, or gender prejudice because of their 
identity as members of a group without regard to their individual qualities.” Note: SDFR data has only been collected for some  grant cycles.

 Photo credits:  
TA: Jason Halley,  

HSP: USDA NRCS

HEALTHY SOILS  
PROGRAM  (HSP)
HSP provides grants to farmers and 
ranchers to implement practices that 
increase carbon stored in soil and 

woody plants. The program also provides 
demonstration project funding to NGOs 

and academics in partnerships with farmers 
to encourage farmer-to-farmer learning and 

adoption of practices.

•   Launched in 2017 by California Department of Food & Agriculture (CDFA)

• Amount awarded to date: $41.5 million

• GHG reductions annually: 109,809 metric tons of CO2e

• Total projects to date: 646

• Funding for SDFRs: $7.3 million for 130 projects 

https://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=FAC&division=1.&title=&part=1.&chapter=3.&article=6.


CLIMATE SMART AGRICULTURE IN ACTION 

TO DATE, THESE PROGRAMS COLLECTIVELY:

PROJECTS BY COUNTY

Stories from farmers and ranchers about 
the many benefits of these programs are 
available on the CalCAN website.

Permanently  
conserved more  
than 115,000 acres  
of agricultural land  
throughout the state

DATA SOURCES: California DOC, CDFA, and the US EPA’s Greenhouse Gas Equivalencies Calculator.  
All data were current as of January 2021 and are subject to change.

calclimateag.org
916.441.4042
info@calclimateag.org

Saved more than 35 billion gallons of  
water annually, enough to fill 70,500  

Olympic-sized swimming pools

Reduced California’s GHG emissions by nearly 
20.8 million metric tons of CO2e over the  

life of the projects, equivalent to removing 
 4.5 million cars from the road for a year

Funded more than 1,750 Climate  Funded more than 1,750 Climate  
Smart Agriculture projects on  Smart Agriculture projects on  

farms and ranches in 56 countiesfarms and ranches in 56 counties

Cost between $11-173 per  
metric ton of CO2e reduced,  
among the most cost-effective  
of California’s climate investments
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Leonardi Dairy in Humboldt 
County, AMMP grantee

Xiong Pao Her in Fresno County, 
SWEEP grantee

Boonville Barn Collective in 
Mendocino County, HSP grantee 

For more  
background see these 

CalCAN reports:

Resilient California Report 

SWEEP Policy Brief 

HSP Progress Report

https://calclimateag.org/farmer-stories/
https://calclimateag.org/wp-content/uploads/2020/01/Leonardi-AMMP.pdf
https://calclimateag.org/hmong-farmers-reap-benefits-of-water-efficiency-grants/
https://calclimateag.org/wp-content/uploads/2020/07/BoonvilleBarnCollective_HSP.pdf
https://calclimateag.org/wp-content/uploads/2020/12/CalCAN-Resilient-California-Web.pdf
https://calclimateag.org/wp-content/uploads/2018/09/SWEEP-Policy-Brief-CalCAN-9-11-18.pdf
https://calclimateag.org/wp-content/uploads/2020/11/CA-HSP-Progress-Report-CalCAN_FinalWeb.pdf
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Preface

Editorial Note: 
Only minor editorial corrections have been made in this revision of the original  
report that was published in January 2020. No numerical content or assumptions  
have been changed or added.
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California has established itself as a worldwide climate leader through several 
 

EXECUTIVE SUMMARY
California can achieve its goal 
of carbon neutrality by 2045 
through negative emissions

BENEFITS  
OF NEGATIVE 
EMISSIONS

Negative emissions strategies 
add to other critical means of 
climate change mitigation. They 
hold important co-benefits for 
California:

• Air quality improvements, by 
replacing fossil transportation 
fuels and reducing biomass 
combustion and wildfires.

• Water quality improvements, by 
enhancing and restoring natural 
ecosystems.

• Protection of life and property, 
by reducing wildfires.

• Economic development 
opportunities for the Central 
Valley and other areas in need.

• Keep California on the leading 
edge of technological innovation 
that will have global impact.
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California can add to its growing legacy of pioneering  
practices, technologies, and policies that are required  
worldwide in order to meet the global climate challenge.
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1st Carbon-Reduction Pillar:  
Natural Solutions

Using the Power of Nature to Remove CO2 
from the Atmosphere 

forest management to increase forest health and carbon 

in 

2nd Carbon-Reduction Pillar:  
Waste Biomass

Convert Waste Biomass to Fuels and  
Store CO2
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and conversion of woody biomass to gaseous fuels through 

 removal at the lowest 

We link biomass processing technologies to each source of 
biomass and compare these processing technologies in terms 

 that can be derived from a 
given biomass source in 

3rd Carbon-Reduction Pillar:  
Direct Air Capture
Machines to Remove CO2 from the Air and 
Permanently Store it Underground

very large for the amount of power needed for this amount of 

and associated costs are described in 
capture and other technologies that have not been deployed 

We describe how these costs decrease with technology 
learning in 

Where Will the Carbon Go?  
Back into the Ground

it permanently and safely thousands of feet underground 

 storage sites that would meet the 

permanent storage sites within the State have been based 
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We conclude that these areas contain ample safe and 
 

for millions of years means that they are well-suited to secure 

Transporting the Carbon to Its Burial 
Grounds

municipal solid waste and gaseous waste resources in 

transport problem is: What is the best way to move carbon 
from the biomass source regions to the storage sites? 

 

choose the lowest-cost transport mode for each county and 

 

Necessary Systems and  
Infrastructure 

 pipelines from biomass processing 
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 can be stored permanently have to be 

 

The Cost of Removing Carbon

scenario is shown in 

 removed at 

The total cost of the scenario with the lowest-cost set of 

These scenarios are achievable with biomass conversion and 
air capture technologies that are either already deployed 

the State deploys new technologies will directly impact the 
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Biomass utilization
affects air capture needed
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California can  
Reach its 2045 Vision
and Lead the World  
in the Process 

 directly from the air will need to be built 

 will need to be transported and stored across 

but our work indicates that the overall cost is not a strong 

undoubtedly need to spread globally to deal with the global 




