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Executive Summary
The City of San José (“City”) recognizes that greenhouse gas (GHG) emissions from
human activity are catalyzing profound climate change, the consequences of which
pose substantial risks to the future health, wellbeing, and prosperity of our community.
Furthermore, acting quickly to reduce community GHG emissions can have many local
benefits, such as reducing energy and transportation costs for residents and businesses,
creating green jobs, improving the health of residents, and making the community a
more attractive place to live and locate a business.

Since 2018, the City has been a leader among local governments in addressing the
sources of climate change and adapting to its consequences. San José has been
recognized internationally for its climate achievements, earning the Climate Registry’s
Climate Leadership Award, a spot on CDP’s Cities A-List in 2023, and both the Mitigation
and Adaptation badges from the Global Covenant of Mayors for Climate and Energy. 

The City’s goals for reducing GHG emissions are laid out in the Climate Smart San José
plan (“Climate Smart”) and more recent Pathway to Carbon Neutrality by 2030, which
also contain strategies to guide the City in reducing communitywide GHG emissions by
2030. Both Climate Smart and the Pathway to Carbon Neutrality by 2030 lay out the
City’s goals for reducing GHG emissions to meet and exceed the goals of the Paris
Agreement. In alignment with these goals, the City has pursued a number of major
initiatives to mitigate climate change and its impacts. These initiatives include (but are
not limited to):

2018 - Approved the largest single jurisdiction community choice aggregation
program to purchase cleaner power for the community 
2019 - Adopted a building reach code incentivizing all-electric new construction, the
largest city in California to do so
2020 - Prohibited natural gas infrastructure in all new construction with minimal
exceptions
2022 - Removed minimum parking requirements for new developments

This report provides estimates of GHG emissions resulting from activities in San José as a
whole in 2023. This GHG inventory, along with San José’s previously conducted 2008,
2014, 2017, 2019 and 2021 inventories, provide a benchmark for San José’s progress
towards its carbon neutrality goal. This will help the City to evaluate the impact of it’s
initiatives and programs, and to prioritize areas for new action or revision to existing
climate action.
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Introduction to
Climate Change
Naturally occurring gases dispersed in the atmosphere are a major determinant in the
Earth’s climate by trapping solar radiation. This phenomenon is known as the
greenhouse effect. Overwhelming evidence shows that human activities are increasing
the atmospheric concentration of greenhouse gases and changing the global climate.
The most significant contributor is the burning of fossil fuels for transportation,
electricity generation and other purposes, which introduces large amounts of carbon
dioxide and other GHGs into the atmosphere.

Collectively, these gases intensify the natural greenhouse effect, causing global
average surface and lower atmospheric temperatures to rise, threatening the safety,
quality of life, and economic prosperity of global communities. Although the natural
greenhouse effect is needed to keep the earth warm, a human-enhanced greenhouse
effect with the rapid accumulation of GHGs in the atmosphere leads to too much heat
and radiation being trapped. Globally, each of the last 10 years were individually the ten
warmest years on record, with 2024 setting a new record [1]. The Intergovernmental
Panel on Climate Change (IPCC) 6th Assessment Report confirms that human
activities have unequivocally caused an increase in carbon emissions [2]. Many regions
are already experiencing the consequences of global climate change, and San José is
no exception.

[1] World Meteorological Organization. 2025. State of the Global Climate 2024. Retrieved from
https://wmo.int/news/media-centre/wmo-report-documents-spiralling-weather-and-climate-
impacts#:~:text=In%20addition%20to%202024%20setting,the%20start%20of%20the%20year
[2] IPCC, 2021: Summary for Policymakers. In: Climate Change 2021: The Physical Science Basis. Contribution of Working
Group I to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change [MassonDelmotte, V., P. Zhai,
A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R.
Matthews, T. K. Maycock, T. Waterfield, O. Yelekçi, R. Yu and B. Zhou (eds.)]. Cambridge University Press. In Press.
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San José is expected to face multiple impacts of
climate change over the coming decades, including
more frequent and extreme heat events, water
shortages and wildfires, as well as the disruption of
ecosystems, habitats, and agricultural activities. In
combination with factors such as housing
affordability, these impacts are expected to
increasingly affect migration patterns and
contribute to the displacement of residents.

Over the past 120 years, California has become
increasingly dry. In the Bay Area, annual rainfall is
expected to decrease by 1 to 3 inches by 2050, and
by 4 to 5 inches by 2090. The increasingly arid nature
of California sparked two of the most destructive
fires in state history in 2025: the Palisades and Eaton
fires. These fires rampaged deep into the urban Los
Angeles area, damaging billions of dollars of homes,
infrastructure, and businesses. Though these
wildfires struck further south, the Bay Area also faces
vulnerabilities to such destruction, seeing 500 over
the past 60 years [3]. The frequency of these fire
events will only increase as climate change
continues to foster the conditions suitable for their
spread.

The increasing severity and longevity of drought has
resulted in San José and other communities
throughout the region imposing limits on water
consumption. Limited availability of this precious
resource could also reduce hydropower, which fuels
low-carbon generation from our electricity providers.

In addition to the climate change impacts outlined
above, San José and many other California coastal
communities are threatened by sea level rise and its
consequences. Sea levels on the California coast are
projected to rise by 0.8 – 1.3 feet by 2050 and 3.1 – 6.6
feet by 2100. Flooding from sea level rise will impact
several highways, railways and hazardous facilities in
low-lying areas in the San José area such as Alviso
[4].

Flooding can also damage the water and
wastewater treatment facilities that support our
community, cause saltwater intrusion that may
infiltrate drinking water supplies, and increase the
frequency of tropical cyclones, which could bring
more occurrences of high winds and precipitation
that floods and damage homes and businesses
within the San José community. This would most

[3] Association of Bay Area Governments. Wildfire - Wildfire Risks and Resources. Retrieved from https://abag.ca.gov/our-
work/resilience/data-research/wildfire
[4] U.S. Global Change Research Program. 2023. National Climate Assessment – Ch 28: Southwest. Retrieved from
https://nca2023.globalchange.gov/chapter/28/
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likely result in the displacement of residents that are directly impacted [5].

Many communities in the United States, including San José, have started to take
responsibility for addressing climate change at the local level. Reducing fossil fuel use
in the community can have many benefits in addition to reducing GHG emissions.
More efficient use of energy decreases utility and transportation costs for residents and
businesses. Retrofitting homes and businesses to be all-electric and more efficient
creates local jobs. In addition, when residents save on energy costs, they are more likely
to spend at local businesses and add to the local economy. Improving our active
transportation and public transit infrastructure and densifying our city reduce the
need to drive and reduce the distances of everyday trips, improving access to needed
services and reducing the time spent sitting in traffic. Reducing fossil fuel use improves
air quality, and increasing opportunities for walking and bicycling improves residents’
health. 

In order to address climate change and to achieve the benefits of reducing GHG
emissions, communities must set science-based targets. Science-Based Targets are
calculated climate goals, in line with the latest climate science, that represent a
community’s fair share of the global ambition necessary to meet the Paris Agreement
commitment of keeping warming below 1.5°C [6]. To achieve this target, the IPCC has
determined we must reduce global emissions by 50% by 2030 and reach climate
neutrality by 2050. The City has established an aggressive target for San José that
exceeds the global standard, intending to reduce emissions 100% by 2030.

[5] U.S. Global Change Research Program. 2023. National Climate Assessment - Ch 1: Overview. Retrieved from
https://nca2023.globalchange.gov/#overview
[6] “Science Based Climate Targets: A Guide for Cities.” Science Based Targets Network, November 4, 2021.
https://sciencebasedtargetsnetwork.org/.
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Greenhouse Gas Inventory as a Step
Toward Carbon Neutrality 

Facing the climate crisis requires the concerted efforts of those that are closest to the
communities directly dealing with the impacts of climate change, with local
governments and their partners playing a crucial role.

Cities, towns and counties are well-placed to curate coherent and inclusive plans that
address integrated climate action — climate change adaptation, resilience and
mitigation. Existing targets and plans need to be regularly reviewed to bring in the
necessary level of ambition and outline how to achieve the City’s net-zero emissions goal
by 2030. Creating a roadmap for carbon neutrality requires San José to identify priority
sectors for action, while considering climate justice, inclusiveness, local job creation and
other benefits of sustainable development.

To complete this inventory, the City utilized tools and guidelines from ICLEI - Local
Governments for Sustainability (ICLEI). ICLEI provides authoritative direction for GHG
emissions accounting and defines carbon neutrality as follows:

The targeted reduction of greenhouse gas (GHG) emissions and
GHG avoidance in government operations and across the
community in all sectors to an absolute net-zero emission level at
the latest by 2050. In parallel to this, it is critical to adapt to
climate change and enhance climate resilience across all sectors,
in all systems and processes.

To achieve ambitious emissions reduction and move toward carbon neutrality, the City
has set a clear goal and will need to continue to act rapidly following a holistic and
integrated approach. Climate action is an opportunity for our community to experience
a wide range of co-benefits sourced from meeting its goals, including core goals within
the City’s control (e.g. electrifying the fleet), partner-dependent goals that require
coordination (e.g. improving public transit service), and aspiration goals with a broader
impact (e.g. reducing VMT).

Figure 2: Co-Benefits and ICLEI Pathways to Accelerated Climate Action
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ICLEI GreenClimateCities Framework 
For this inventory, the City’s process is informed by ICLEI’s GreenClimateCities
Framework for integrated climate action. The City follows the stepwise approach shown
below in Figure 3, which involves collecting and analyzing climate data, action,
implementation, leadership, and collaboration—always with an equity lens. 

The Framework is organized into Analyze, Act, and Accelerate phases for communities
pursuing integrated climate action. The Framework incorporates GHG emissions
reductions, climate adaptation actions, and equitable, inclusive decision-making. San
José’s 2023 inventory follows its 2021 inventory and supports the continued monitoring
of emissions reduction progress under Climate Smart, serving as Step F in this cyclical
process.

Over 600 U.S. communities have followed this basic Framework, previously known as
ICLEI’s Five Milestones for Emissions Management, and today, it is represented through
the streamlined Analyze-Act-Accelerate model shown below. 

Figure 3: ICLEI GreenClimateCities Framework
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Inventory
Methodology 
Understanding a Greenhouse Gas Emissions Inventory 

The first step toward achieving tangible GHG
emission reductions requires identifying baseline
emissions levels and sources and activities
generating emissions in the community. This
report presents emissions from the San José
community as a whole. This differs from a local
government operations inventory, which focuses
on activities that generate emissions under local
government operational control. Government
operation emissions are mostly a subset of the
community inventory, as shown in Figure 4.

As local governments continue to join the
climate protection movement, the need for a
standardized approach to quantify GHG
emissions has proven essential. This inventory
adheres to the approach and methods provided
by the U.S. Community Protocol for Accounting
and Reporting GHG Emissions (USCP), Global
Protocol for Community-scale Greenhouse Gas
Inventories (GPC), and Common Reporting
Format (CRF).

Three GHGs are included in this inventory: carbon dioxide (CO2), methane (CH4) and
nitrous oxide (N2O). Many of the charts in this report represent emissions in “carbon
dioxide equivalent” (CO2e) values, calculated using the Global Warming Potentials (GWP)
for methane and nitrous oxide from the IPCC 6th Assessment Report. GWP is a measure
of how much heat a GHG traps in the atmosphere over a specific time period compared
to carbon dioxide.

Figure 4: Relationship of Community
and Government Operations Inventories

COMMUNITY
EMISSIONS

GOVERNMENT OPERATIONS
EMISSIONS 
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Table 1: Global Warming Potential Values (IPCC, 2021)

Greenhouse Gas Global Warming Potential

Carbon Dioxide (CO2) 1

Methane (CH4) (Fossil Origin) 29.8

Methane (CH4) (Non-Fossil Origin) 27.2

Nitrous Oxide (N2O) 273



Community Emissions Protocol
Version 1.2 of the U.S. Community Protocol for Accounting and Reporting GHG 
Emissions [7] was released by ICLEI in 2019, and represents a national standard in
guidance to help U.S. local governments develop effective community GHG emissions
inventories. It establishes reporting requirements for all community GHG emissions
inventories, provides detailed accounting guidance for quantifying GHG emissions
associated with a range of emission sources and community activities, and provides a
number of optional reporting frameworks to help local governments customize their
community GHG emissions inventory reports based on their local goals and capacities. 

The community inventory in this report includes emissions from the five Basic Emissions
Generating Activities required by the Community Protocol. These activities are:

Use of electricity by the community
Use of fuel in residential and commercial stationary combustion equipment 
On-road passenger and freight motor vehicle travel
Use of energy in potable water and wastewater treatment and distribution 
Generation of solid waste by the community

The community inventory includes the following additional activities:
Use of fuel in industrial stationary combustion equipment
Public transit
Off-road, rail, and water transportation and equipment use
Aviation travel
Biologic treatment of waste (composting)
Wastewater treatment processes
Hydrofluorocarbon and refrigerant emissions
Fugitive emissions from natural gas distribution
Electric power transmission and distribution losses

This community inventory also meets the requirements of the Global Protocol for
Community-Scale Greenhouse Gas Inventories. Version 1.1 of the GPC [8] was released by
a partnership of ICLEI, World Resources Institute, and C40 Cities Climate Leadership
Group in 2019, and represents a robust framework for accounting for and reporting
communitywide GHG emissions. The GPC Protocol offers two reporting levels: BASIC or
BASIC+. The BASIC level covers scope 1 and scope 2 emissions from stationary energy
and transportation, as well as scope 1 and scope 3 emissions from waste. Types of
emission scopes are defined further in Table 2. BASIC+ involves more challenging data
collection and calculation processes, and additionally includes emissions from IPPU and
AFOLU and transboundary transportation. The community inventory in this report
includes emissions required by the GPC Protocol BASIC sectors with limited BASIC+
sectors. 

The activities included are as follows:

All scope 1 emissions from stationary energy sources
All scope 1 emissions from transportation sources
All scope 1 emissions from waste sources (excluding imported waste)
All scope 2 emissions from stationary energy and transportation sources
Scope 3 emissions from the treatment of exported waste sources
Scope 3 emissions from transportation sources

[7] ICLEI. 2019. US Community Protocol for Accounting and Reporting Greenhouse Gas Emissions. Retrieved from
http://www.icleiusa.org/tools/ghg-protocol/community-protocol
[8] WRI, C40 Climate Cities Group, & ICLEI. 2014. Global Protocol for Communitywide Greenhouse Gas Inventories.
Retrieved from https://ghgprotocol.org/ghg-protocol-cities
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Table 4: 2023 Communitywide Emissions Inventory (Continued)

Emissions % of SectorSector Fuel or Source Activity (Mt CO e)2 Emissions

VTA Light Rail 581 0.02%

Public Transit Buses 27,598 1.07%

Paratransit 3,081 0.12%

Biodiesel + Distillate 2
Freight Rail Diesel + Renewable 7,944 0.31%Transportation &

DieselMobile Sources

Amtrak (Capitol
260 0.01%

Corridor)

Commuter Rail Caltrain 2,601 0.10%

Altamont Corridor
470 0.02%

Express (ACE)

Transportation & Mobile Sources Total 2,584,263 100%

Landfill 101,214 25.99%

Residential Recycling Not Estimated* N/A

Composting 37,178 9.55%

Landfill 69,678 17.89%

Recycling Not Estimated* N/A
Solid Waste Commercial

Composting 0 0.00%

Anerobic Digestion 4,990 1.28%

Landfill 176,325 45.28%

C&D Recycling Not Estimated* N/A

Composting 0 0.00%

Solid Waste Total 389,385 100%

Electricity 225 1.30%
Energy**

Natural Gas 12,768 73.68%

Wastewater Nitrification/Denitrifica
2,319 13.38%

tion
Process Emissions

Treated Effluent
2,018 11.64%

Discharge

Wastewater Total 17,330 100%

*Recycling is a landfill diversion measure therefore emissions from recycling are not estimated.
**Wastewater - Energy emissions are included in the stationary energy sectors in ClearPath, but listed
separate here to match previous inventory reports. Energy data comes from Cal e-GGRT.

San José, CA 2023 Inventory of Communitywide GHG Emissions   1 9













Table 6: San José Communitywide Emissions by Sector and Activity for All Years
(Continued)

Emissions (MT CO e)2 % %
Change ChangeSector from From2008 2014 2017 2019 2021* 2023

2008 2021

Aviation - non-local
121,725 96,437 120,905 134,856 85,168 102,599 -16% 20%

flights

Aviation - local
12,767 4,871 4,570 3,818 6,269 5,084 -60% -19%

flights

Freight rail 12,450 9,206 4,819 5,730 6,503 7,944 -36% 22%

Commuter rail 4,048 4,049 4,085 3,790 2,885 3,331 -18% 15%

Light rail 3,566 2,633 737 440 559 581 -84% 4%

Buildings 3,099,053 2,274,873 1,788,153 1,712,149 1,646,499 1,446,377 -53% -12%

Natural gas 1,060,660 897,230 990,544 1,046,701 991,658 1,044,460 -2% 5%

Electricity 2,022,068 1,367,353 783,991 649,299 638,410 385,804 -81% -40%

Other residential
16,325 10,290 13,618 16,149 16,279 16,113 -1% -1%

fuels

Process and 392,161 558,164 605,548 594,282 595,559 608,304 55% 2%Fugitive

Fugitive HFCs and
281,122 477,254 556,030 544,426 547,142 569,657 103% 4%

PFCs

Fugitive natural
47,831 40,053 44,138 44,853 42,041 33,482 -30% -20%

gas 

Fugitive SF6 8,231 5,005 5,380 5,003 6,375 5,165 -37% -19%

Solid Waste 311,659 261,148 339,755 317,170 358,881 389,385 25% 8%

Residential 141,884 130,568 117,283 109,440 119,008 138,392 -2% 16%

C&D/other 99,718 83,021 163,285 146,345 169,318 176,325 77% 4%

Commercial 70,057 47,560 59,186 61,385 70,555 74,668 7% 6%

Wastewater 21,271 25,865 23,039 22,304 20,166 17,330 -19% -14%Treatment

Total emissions 7,681,028 6,643,591 5,882,368 5,502,998 5,036,766 5,045,659 -34% 0.2%

Forests and Trees -79,818 -73,846 -70,647 -80,038 -78,540 -79,597 0.3% -1%

Net emissions 7,601,209 6,569,746 5,811,721 5,422,959 4,958,377 4,958,937 -35% 0.2%

*2021 inventory data was revised for the 2023 project, updating proxy data with year-specific activity data
and emissions. These updates resulted in a roughly 1.6% increase in 2021 emissions.
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Below, notable changes in each sector between 2021 and 2023 are discussed.

Transportation
Overall, transportation emissions rose by 7% from 2021 to 2023, primarily contributed to
by additional on-road travel and more non-local flights. Emissions increased in all
transportation activities except for local flights. It can be theorized that 2021's
transportation emissions were impacted by COVID-19, contributing to fewer San José
residents leaving their homes, avoidance of higher density travel like transit, rail, and
aviation, and lower commercial activity to drive freight rail. The increase in emissions
likely reflects a return to typical activity levels, driven by a rise in vehicle miles traveled
(VMT) as residents resumed pre-pandemic travel, often commuting longer distances
from more affordable, distant areas. This trend is further compounded by persistently
low public transit use.

Buildings
Building emissions decreased by 12% from 2021 to 2023, driven mostly by reductions in
electricity emissions, which were reduced by 40%. This was due to the electricity supply
being much cleaner in 2023, as overall electricity consumption was almost the same
between the two years. Natural gas emissions rose a small amount (5%), however, it’s
worth noting that emissions from natural gas used specifically for on-site electricity
generation (e.g. fuel cells) rose by nearly 12%. Due to data privacy laws, commercial and
industrial natural gas usage are combined, so it currently isn’t possible to analyze trends
separately for those two sectors.

Process & Fugitive Emissions
Process & fugitive emissions grew only 2% from 2021-2023, mainly from HFCs and PFCs.
Natural gas and SF6 fugitive emissions fell, in contrast, by nearly 20% each - potentially
due to less leakage in distribution. Emissions estimates for this subsector are scaled
down from statewide estimates, and so more research would be needed to confirm if
emissions from this subsector truly increased in San José in recent years, and if so, why.
For background on the sources of these emissions, refer to Key Findings: Process &
Fugitive Emissions.

Solid Waste
Overall, solid waste emissions increased by 8%. Based on tonnage alone, San José
generated roughly 3% more waste in 2023 than 2021; however, the amount of recycled
waste decreased while the amount of landfilled and composted waste increased. This
contributed to the disproportionately higher increase in emissions as more paper, food,
yard, and lumber material ended up decomposing in landfills or through compost.
Emissions in the residential sector increased by 16% from 2021 levels - the largest
increase among the 3 sectors. The increase in this sector likely reflects the gradual
economic recovery from the pandemic and increased consumer spending which may
have resulted in heightened waste disposal. The amount of commercial organic waste
sent to anaerobic digestion more than doubled, which could be attributed to more
businesses generating waste compared to 2021.

Wastewater Treatment
Wastewater emissions were roughly 14% lower in 2023. Both electricity and natural gas
use were lower in 2023 (by 9% and 12% respectively), possibly due to recently
implemented energy efficiency projects. Because SJCE now provides much cleaner
energy, emissions from energy use took an even greater dip and were roughly 17%
lower. Emissions from effluent and nitrification/denitrification were nearly the same
among the two years.



Projections and Current Progress
When considering only sectors that are addressed under Climate Smart (shaded in pink
in Table 6), overall emissions are in line with Climate Smart Plan Pathway goals
despite a slight increase in emissions since 2021. The Climate Smart Plan Pathway
goal for 2023 is 5 million MT CO2e. San José’s 2023 net emissions are just slightly under
this goal. This indicates that the progress San José has made related to each Climate
Smart strategy is effectively mitigating communitywide emissions and keeping us on
track. Most strategies target stationary energy and transportation, which is represented
in Table 6 with these sectors and activities serve as the largest contributors to the City
outpacing the Pathway projection.

In 2021, the City adopted a carbon neutrality by 2030 goal to accelerate the goals of the
Climate Smart plan. The carbon neutrality definition under Resolution 80284 does not
encompass process and fugitive emissions, therefore carbon neutrality in this report
refers to net zero emissions in all other sectors. To stay on track for meeting this goal, San
José must have achieve a more aggressive target of 4.4 million MT CO2e in 2023.
However, San José’s net emissions were 0.6 million MT CO2e higher. San José will need to
upscale its current efforts and/or develop new strategies and actions to meet the
reductions required by this pathway.

Figure 8* compares the Climate Smart plan pathway, the Carbon Neutral by 2030
pathway, and San José’s progress so far.

Figure 8: Climate Smart San José Emissions Projections
and Current Progress

*Figure 8 represents emissions covering all sectors included under San José’s greenhouse gas inventories
and uses data from a new climate model (2025) that was developed for the upcoming Climate Smart Plan
update. The Carbon Neutral 2030 Pathway line ends above 0 because the definition of carbon neutrality
under Resolution 80284 does not include process & fugitive emissions. The model used to develop the
Climate Smart Plan Forecast standardized transportation data across all years, resulting in slight
discrepancies between the forecast line and the inventory dots. Emissions from forest and trees are not
included in the data that was used to create the graph, but forecasted avoided emissions from Natural and
Working Lands strategies are included.
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Conclusion
This 2023 GHG emissions inventory measures San José’s progress in reducing
communitywide emissions, using inventories for 2008 through 2021 as reference points.
From 2008 – 2021, communitywide emissions steadily decreased. The 2023 inventory
results show us that for the first time in years our total emissions have plateaued, and
many individual sectors have increased (see Figure 9.) While electricity emissions
continue to decrease due to a cleaner electricity supply, natural gas emissions have
slightly increased. Transportation emissions increased for the first time since the 2008
inventory, driven by rising on-road vehicle emissions and low public transit use. This
underscores the ongoing challenge of reducing transportation-related GHGs, especially
as high housing costs contribute to urban sprawl and longer car-dependent commutes.

The City of San José has already taken several important steps to reduce major sources
of communitywide emissions, including establishing SJCE, adopting a Reach Code and
Natural Gas Prohibition Ordinance, and developing programs to support EV adoption,
transportation mode shift, and building electrification. This inventory shows the impacts
of some of these actions, but also shows that more work remains. In particular, it
supports a continued focus on EV adoption, transportation mode shift, and building
electrification. In addition, further emissions reductions are likely to get more difficult
over time, as easy changes are usually made first.

Recognizing the need for immediate and accelerated action, the City is updating
Climate Smart, which will incorporate the more ambitious goals set in the Pathway to
Carbon Neutrality by 2030.  The City will continue to track progress towards its Climate
Smart and carbon neutrality goals by regularly conducting communitywide inventories
and tracking additional sustainability indicators via the Climate Smart Data Dashboard. 

There is much to be gained by continuing the City of San José’s efforts to reduce GHG
emissions. In addition to the emissions reductions themselves, emissions reductions
programs bring additional benefits including improved resident safety, health, economic
stability, and quality of life. By continuing to implement the Climate Smart plan, the City
can keep working towards a thriving future San José with walkable and transit-rich
climate smart communities providing residents with comfortable homes, local jobs,
access to nature, and protection from environmental hazards such as flooding and heat.

Figure 9: Comparison of Communitywide GHG Emissions
from Each Sector over All Inventory Years

San José, CA 2023 Inventory of Communitywide GHG Emissions   2 8



Appendix:
Methodology Details
Buildings - Electricity
Table 7: Building Electricity Methodology

2023 Scale Units Source

PG&E

Residential 64,124,944 Citywide kWh PG&E

Commercial 119,574,984 Citywide kWh PG&E

Industrial 492,791,705 Citywide kWh PG&E

Direct Access 1,453,799,480 Citywide kWh PG&E

Total 2,130,291,113 Citywide kWh Calculated

SJCE

Residential - Total
Green

5,866,343 Citywide kWh SJCE

Residential - Green
Source

1,551,410,832 Citywide kWh SJCE

Residential - Solar
Activity Data Access

5,245,394 Citywide kWh SJCE

Commercial - Total
Green

85,651,358 Citywide kWh SJCE

Commercial - Green
Source

1,626,216,741 Citywide kWh SJCE

Industrial - Total
Green

53,167,227 Citywide kWh SJCE

Industrial - Green
Source

271,012,393 Citywide kWh SJCE

Total 3,598,570,288 Citywide kWh Calculated

Total (PG&E + SJCE) 5,728,861,401 Citywide kWh Calculated

Transmission &
Distribution Losses

4.10% Regional Percent eGRID

PG&E Base Plan 12 Regional lbs CO e2  / MWh Power Content Label

Emission Factors SJCE Total Green 0 Regional lbs CO e2  / MWh Power Content Label

SJCE Green Source 50 Regional lbs CO e2  / MWh Power Content Label
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Table 8: Building Natural Gas Methodology (Continued)
2023 Scale Units Source

Emissions Data
Equinix Lundy Bloom
Energy Servers -
CO2e

13,110 Facility MT CARB MRR

Natural Gas - CO2 53.02 National kg / MMBtu USCP

Emission Factors

Natural Gas - CH4

(Residential +
Commercial)

0.005 National kg / MMBtu USCP

Natural Gas - CH4

(Industrial)
0.001 National kg / MMBtu USCP

Natural Gas - N2O 0.0001 National kg / MMBtu USCP

Activity data for San José were received from PG&E in a Community Inventory report,
which provides aggregated data on natural gas use by sector. All data provided by PG&E
met aggregation rules. Natural gas was computed according to U.S. Community
Protocol Method BE.1.1. Fuel use was estimated from CO2 emissions and the CO2
emission factor for natural gas use at facilities reporting emissions to CARB MRR.

As of 2020, PG&E does not include natural gas used to generate electricity in the
Community Inventory reports it supplies to municipalities. Emissions data for on-site
electricity generation facilities in San José were taken from the CARB Mandatory GHG
Reporting website (CARB MRR; https://ww2.arb.ca.gov/mrr-data).

Buildings - Non-utility Fuels
Table 9: Building Non-utility Fuel Methodology

2023 Scale Units Source
Distillate Fuel Oil No.
2 (Residential) - CO2

121 Statewide MT CARB GHG Inventory

Distillate Fuel Oil No.
2 (Residential) - CH4

0.0006 Statewide MT CARB GHG Inventory

Distillate Fuel Oil No.
2 (Residential) - N2O

0.0003 Statewide MT CARB GHG Inventory

Emissions Data

Biodiesel
(Residential) -
Biogenic CO2

4 Statewide MT CARB GHG Inventory

Biodiesel
(Residential) - CH4

0.00007 Statewide MT CARB GHG Inventory

Biodiesel
(Residential) - N2O

0.000007 Statewide MT CARB GHG Inventory

Renewable Diesel
(Residential) -
Biogenic CO2

24 Statewide MT CARB GHG Inventory
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Table 9: Building Non-utility Fuel Methodology (Continued)
2023 Scale Units Source

Renewable Diesel
(Residential) - CH4

0.0003 Statewide MT CARB GHG Inventory

Renewable Diesel
(Residential) - N2O

0.00003 Statewide MT CARB GHG Inventory

Kerosene
(Residential) - CO2

0.2 Statewide MT CARB GHG Inventory

Kerosene
(Residential) - CH4

9 Statewide MT CARB GHG Inventory

Kerosene
(Residential) - N2O

0.002 Statewide MT CARB GHG Inventory

Emissions Data

LPG (Residential) -
CO2

LPG (Residential) -
CH4

15,451

0.7

Statewide

Statewide

MT

MT

CARB GHG Inventory

CARB GHG Inventory

LPG (Residential) -
N2O

0.1 Statewide MT CARB GHG Inventory

Wood (Residential) -
CH4

1 Statewide MT CARB GHG Inventory

Wood (Residential) -
N2O

0.2 Statewide MT CARB GHG Inventory

Distillate Fuel Oil No.
2 (Industrial) - CO2

8 Facility MT EPA FLIGHT

Propane Gas
(Industrial) - CO2

142 Facility MT EPA FLIGHT

CA Households

Bottled, tank, or LP
gas

468,722 Statewide Households
American
Community Survey

Fuel oil, kerosene,
etc.

29,683 Statewide Households
American
Community Survey

Scaling Factors

Wood

San José Households

176,013 Statewide Households
American
Community Survey

Bottled, tank, or LP
gas

5,248 Citywide Households
American
Community Survey

Fuel oil, kerosene,
etc.

219 Citywide Households
American
Community Survey

Wood 337 Citywide Households
American
Community Survey

All emissions generated from household fuel use of non-utility fuels were gathered from
CARB’s current California GHG Emission Inventory Data. This inventory reflects
California’s emissions as of 2022, which are used as a proxy for 2023. Emissions were
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originally calculated using AR4 GWPs, and were updated to reflect AR6 GWPs.
Emissions were then downscaled to San José by house heating fuel household counts
per the American Community Survey. Fuel use was estimated using CO2 emissions and
CO2 emission factors.

Industrial non-utility fuels were collected from EPA FLIGHT reports. This energy
represents fuels in use in machinery and other equipment at major industrial facilities in
the community. Motor gasoline, though reported, was not accounted for as there is a
risk of double counting with gasoline off-road equipment.

Transportation - On-road
Table 10: On-road Transportation Methodology

2023 Scale Units Source

Activity Data
On-road
Transportation

4,983,222,817 Citywide VMT Google EIE

Emissions Data
On-road
Transportation - CO2e

2,207,761 Citywide MT Google EIE

Google EIE has been used to account for the City’s VMT from 2019 onwards. Prior to the
switch, San José used its own VMT model, though an alternate data source was
necessitated by the lack of data validation after 2015. This data uses the origin-
destination model and is GPC compliant. This VMT represents 100% of all in-boundary
transportation and 50% cross-boundary transportation (Inbound & Outbound). This data
is assumed to include all types of on-road fuels, as well as motorcycles, passenger
vehicles, light trucks, and heavy trucks.

Google EIE VMT data represents on-road transportation after sources of avoided
emissions have interacted with the data. Walking and biking (no bikeshare) are already
represented in the EIE methodology, and are reported as is. In addition to those
alternate modes of travel, San José also sees residents utilize several other modes
unaccounted for in EIE, including electric vehicles, carpool, vanpool, public transit
commutes, scooters, and bikeshare. The reduced emissions from these activities were
calculated using the Shared-Use Mobility Center’s Shared Mobility Benefits Calculator, as
with past emissions accounting. Updated scooter and bikeshare counts were provided
by the City, and EVs collected from the City’s dashboard, while other modes maintained
values used in previous inventories.

Transportation - Off-road
Table 11: Off-road Transportation Methodology

2023 Scale Units Source

CARB Off-Road Emissions Inventory v1.1.0 (CARB OFFROAD)
Activity Data

Agriculture - Gasoline 4,723 Countywide Gallons CARB OFFROAD
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Table 11: Off-road Transportation Methodology (Continued)
2023 Scale Units Source

Agriculture - Diesel 156,472 Countywide Gallons CARB OFFROAD

Commercial Harbor -
113,117

Diesel
Countywide Gallons CARB OFFROAD

Construction -
232,049

Gasoline
Countywide Gallons CARB OFFROAD

Construction - Diesel 3,160,772 Countywide Gallons CARB OFFROAD

Forestry - Diesel 1,948 Countywide Gallons CARB OFFROAD

Industrial - Gasoline 3,114,238 Countywide Gallons CARB OFFROAD

Industrial - Diesel 1,030,584 Countywide Gallons CARB OFFROAD

Industrial - CNG 5,564,439 Countywide GGE CARB OFFROAD

Lawn and Garden -
2,625,392

Gasoline
Countywide Gallons CARB OFFROAD

Lawn and Garden -
49,180

Diesel
Countywide Gallons CARB OFFROAD

Activity Data Light Commercial -
3,342,749

Gasoline
Countywide Gallons CARB OFFROAD

Light Commercial -
382,063

Diesel
Countywide Gallons CARB OFFROAD

Light Commercial -
393,480

CNG
Countywide GGE CARB OFFROAD

Pleasure Craft -
251,199

Gasoline
Countywide Gallons CARB OFFROAD

Portable Equipment
3,706,420

- Diesel
Countywide Gallons CARB OFFROAD

Recreational -
64,749

Gasoline
Countywide Gallons CARB OFFROAD

Transport
1,273,942

Refrigeration - Diesel
Countywide Gallons CARB OFFROAD

San José Mineta International Airport

Aviation - Gasoline 34,354 Facility Gallons SJC / Public Works

Aviation - Diesel 13,351 Facility Gallons SJC / Public Works

Santa Clara County
4 2

Scaling Factors

Agriculture, Forestry,
Fishing & Hunting

Construction

2,463

52,167

Countywide

Countywide

Jobs

Jobs

OnTheMap

OnTheMap

Manufacturing 170,116 Countywide Jobs OnTheMap

Wholesale Trade 32,409 Countywide Jobs OnTheMap
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Table 11: Off-road Transportation Methodology (Continued)
2023 Scale Units Source

Retail Trade 73,309 Countywide Jobs OnTheMap

Transportation &
Warehousing

18,590 Countywide Jobs OnTheMap

Arts, Entertainment,
& Recreation

17,185 Countywide Jobs OnTheMap

Total Jobs 1,123,624 Countywide Jobs OnTheMap

Population 1,902,799 Countywide People CA Dept. of Finance

San José

Agriculture, Forestry,
Fishing & Hunting

317 Citywide Jobs OnTheMap

Scaling Factors Construction 28,257 Citywide Jobs OnTheMap

Manufacturing 53,013 Citywide Jobs OnTheMap

Wholesale Trade 13,503 Citywide Jobs OnTheMap

Retail Trade 39,645 Citywide Jobs OnTheMap

Transportation &
Warehousing

10,914 Citywide Jobs OnTheMap

Arts, Entertainment,
& Recreation

8,589 Citywide Jobs OnTheMap

Total Jobs 449,805 Citywide Jobs OnTheMap

Population 970,772 Citywide People CA Dept. of Finance

Transportation Fuel

Gasoline - CO2 8.78 National kg / gal USCP

Diesel - CO2 10.21 National kg / gal USCP

CNG - CO2 0.054 National kg / scf USCP

Emission Factors Airport Ground Support Vehicles

Gasoline - CH4 0.5 National g / gal USCP

Diesel - CH4 0.58 National g / gal USCP

Gasoline - N2O 0.22 National g / gal USCP

Diesel - N2O 0.26 National g / gal USCP

Fuel consumption for Santa Clara County off-road vehicles and equipment was collected
using CARB’s OFFROAD model. Using the U.S. Census Bureau OnTheMap tool, job
counts were obtained for each NAICS sector for Santa Clara County and San José, and
used to downscale the fuels per CARB vehicle category that most closely aligned with
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the NAICS sector provided by OnTheMap. Exceptions include the grouping together of
wholesale trade, retail trade, and transportation & warehousing to downscale light
commercial and transportation refrigeration and using total jobs to downscale portable
equipment. For off-road vehicles and equipment associated with ownership by the
general populace (pleasure craft, lawn and garden), total population from the California
Department of Finance was used for the scaling factor.

Transportation - Aviation
Table 12: Aviation Transportation Methodology

2023 Scale Units Source
Local Aviation
Gasoline - RHV

169,653 Facility Gallons RHV

Non-local Aviation
Gasoline - RHV

97,111 Facility Gallons RHV

Activity Data

Local Jet Kerosene -
RHV

Non-local Jet
Kerosene - RHV

16,559

9,479

Facility

Facility

Gallons

Gallons

RHV

RHV

Local Flights CO  2 -
SJC

3,507 Facility MT SJC

Non-local Flights CO2

- SJC
101,696 Facility MT SJC

2021 Local Flights -
RHV

85,913 Facility Flights FAA OPSNET

2021 Non-local
Flights RHV

57,765 Facility Flights FAA OPSNET

Scaling Factors

2023 Local Flights -
RHV

2023 Non-local
Flights RHV

102,801

58,844

Facility

Facility

Flights

Flights

FAA OPSNET

FAA OPSNET

Local Flights - SJC 4,658 Facility Flights FAA OPSNET

Non-local Flights -
SJC

159,888 Facility Flights FAA OPSNET

Reid-Hillview Airport provided fuel data in 2021, but did not respond to data requests for
the 2023 inventory. 2021 fuel data was scaled to 2023 and allocated to local and non-local
flights using flight operations collected from the FAA OPSNET. Landing and takeoff
emissions for San José Mineta Airport were attributed to local and non-local flight
operations data obtained from FAA OPSNET.
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Transportation - Public Transit
Table 13: Public Transportation Methodology

2023 Scale Units Source
Gasoline Revenue
Fleet (Shuttles)

20,054 Regional VMT Caltrain

Activity Data
Gasoline Revenue
Fleet (Shuttles)

2,747 Regional Gallons Caltrain

Electric Transit Bus -
CO2e

7 Regional MT VTA

Gas Paratransit Bus -
CO2

3,060 Regional MT VTA

Gas Paratransit Bus -
CH4

0.07 Regional MT VTA

Emissions Data
Gas Paratransit Bus -
N2O

0.07 Regional MT VTA

Diesel Transit Bus -
CO2

26,428 Regional MT VTA

Diesel Transit Bus -
CH4

0.08 Regional MT VTA

Diesel Transit Bus -
N2O

4 Regional MT VTA

Gasoline Transit Bus -
CO2

7.3 National MPG
2022 US National
Defaults (FHWA &
EPA SIT)

Emission Factors Gasoline Transit Bus -
CH4

0.03 National g / mile
2022 US National
Defaults (FHWA &
EPA SIT)

Gasoline Transit Bus -
N2O

0.004 National g / mile
2022 US National
Defaults (FHWA &
EPA SIT)

Google EIE on-road transportation data does not included buses, ensuring all transit
operations are not double counted. VTA provided activity data, however emissions were
calculated externally by the transportation authority and were directly entered into
ClearPath. Any non-revenue fleets were excluded to avoid double counting with on-road
emissions provided by Google EIE. Emissions from Caltrain shuttles were calculated
using 2022 US National Defaults, a factor set created from FHWA fuel economy statistics
and EPA SIT tool on-road emission factors.

As mentioned in Buildings - Electricity, VTA electricity data represents electricity
consumed in operation of light rail and transit bus operations. This data is considered
distinct from electricity used in the charging of these transportation options, which falls
under Commercial Energy.
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Transportation - Rail
Table 14: Rail Transportation Methodology

2023 Scale Units Source

Caltrain

Diesel Revenue Fleet
(Locomotives)

252,432 Regional Gallons Caltrain

Capitol Corridor (Amtrak)

Activity Data Diesel 28,702 Regional Gallons
Capitol Corridor
(Amtrak)

Renewable Diesel 27,522 Regional Gallons
Capitol Corridor
(Amtrak)

ACE

Diesel 45,591 Regional Gallons ACE

Statewide Freight Rail

Diesel - CO2 7,934 Statewide MT CARB GHG Inventory

Diesel - CH4 1 Statewide MT CARB GHG Inventory

Diesel - N2O 5 Statewide MT CARB GHG Inventory

Emissions Data Biodiesel - CH4 0.1 Statewide MT CARB GHG Inventory

Biodiesel - N2O 0.6 Statewide MT CARB GHG Inventory

Renewable Diesel -
CO2

0.6 Statewide MT CARB GHG Inventory

Renewable Diesel -
CH4

3 Statewide MT CARB GHG Inventory

Caltrain

Total System Miles 77 Systemwide Miles Caltrain

San José Miles 5 Citywide Miles GIS Analysis

Capitol Corridor (Amtrak)

Scaling Factors Total System Miles 169 Systemwide Miles
2018 CA State Rail
Plan

San José Miles 7 Citywide Miles GIS Analysis

ACE

Total System Miles 86 Systemwide Miles ACE

San José Miles 7 Citywide Miles GIS Analysis
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Table 14: Rail Transportation Methodology (Continued)

2023 Scale Units Source

Statewide Freight Rail

Scaling Factors Total System Miles 5,295 Systemwide Miles
2018 CA State Rail
Plan

San José Miles 37 Citywide Miles GIS Analysis

Diesel - CO2 10.15 National kg / gal USCP

Diesel - CH4 0.8 National g /gal USCP

Diesel - N2O 0.3 National g / gal USCP

Emission Factors Biodiesel - CO2 73.84 National kg / MMBtu
EPA Emission Factor
Hub

Biodiesel - CH4 1.1 National g / MMBtu
EPA Emission Factor
Hub

Biodiesel - N2O 0.11 National g / MMBtu
EPA Emission Factor
Hub

All commuter data was provided at a systemwide scale, while freight rail emissions were
collected at a statewide level. The scale of the data necessitates a scaling of activity data
and emissions to San José via citywide miles of rail track for each rail operator. For
freight rail, ClearPath only provides emission factors for standard diesel, resulting in the
need to calculate emissions externally using EPA Emission Factors Hub biodiesel
emissions for 2023.

Solid Waste
Table 15: Solid Waste Methodology

2023 Scale Units Source

Landfilled Residential
MSW (Methane 140,859 Citywide Tons IWM
Collection)

Landfilled Residential
MSW (No Methane 15,651 Citywide Tons IWM
Collection)

Landfilled
Commercial MSW 94,983 Citywide Tons IWM
(Methane Collection)

Activity Data
Landfilled
Commercial MSW
(No Methane

10,554 Citywide Tons IWM

Collection)

Landfilled C&D MSW
(Methane Collection)

560,402 Citywide Tons IWM

Landfilled C&D MSW
(No Methane 62,267 Citywide Tons IWM
Collection)
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Table 15: Solid Waste Methodology (Continued)

2023 Scale Units Source

Composted
Residential Food
Waste

87,914 Citywide Tons IWM

Activity Data
Composted
Residential Biologic
Waste

159,730 Citywide Tons IWM

Composted
Commercial
Anerobic Digestion

51,664 Citywide Tons IWM

Landfilled Waste

Mixed MSW - CH4 0.0648 National MT / wet short ton EPA WARM

Newspaper - CH4 0.042 National MT / wet short ton EPA WARM

Office Paper - CH4 0.1556 National MT / wet short ton EPA WARM

Corrugated
Cardboard - CH4

0.1048 National MT / wet short ton EPA WARM

Magazines/Third
Class Mail - CH4

0.0476 National MT / wet short ton EPA WARM

Food Scraps - CH4 0.0648 National MT / wet short ton EPA WARM

Grass - CH4 0.0228 National MT / wet short ton EPA WARM

Leaves - CH4 0.026 National MT / wet short ton EPA WARM

Branches - CH4 0.058 National MT / wet short ton EPA WARM

Landfill Gas Capture Rate - National Average Moisture Content & California Regulatory Methane Collection Scenario

Emission Factors
Dimensional Lumber

0.0068000 National % EPA WARM
- CH4

Mixed MSW LFG
66 National % EPA WARM

Capture Rate

Newspaper LFG
65 National % EPA WARM

Capture Rate

Office Paper LFG
64 National % EPA WARM

Capture Rate

Corrugated
Containers LFG 61 National % EPA WARM
Capture Rate

Magazines/Third
Class Mail LFG 62 National % EPA WARM
Capture Rate

Food Scraps LFG
60 National % EPA WARM

Capture Rate

Grass LFG Capture
50 National % EPA WARM

Rate

Leaves LFG Capture
58 National % EPA WARM

Rate
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Table 15: Solid Waste Methodology (Continued)

2023 Scale Units Source
Branches LFG
Capture Rate

59 National % EPA WARM

Dimensional Lumber
LFG Capture Rate

65 National % EPA WARM

Oxidation Rate 0.1 National % EPA WARM

Emission Factors Composting

Green Waste - CH4 0.004 National MT / Ton EPA WARM

Green Waste - N2O 0.00007 National MT / Ton EPA WARM

Biowaste - CH4 0.006 National MT / Ton EPA WARM

Biowaste - N2O 0.00003 National MT / Ton EPA WARM

Waste tonnages were estimated by Climate Smart using 2019 waste characterizations
and tonnage estimates and 2023 activity data on waste by sector and disposal method.
Taking this data, ICLEI developed a custom waste characterization based on the tons
landfilled for each waste category type listed in ClearPath (see emission factors for
landfilled waste). This contrasts previous inventories in which a waste characterization
was developed for each stream. Methane emissions were calculated in alignment with
the EPA WARM model version 15, but differs in the use of a consistent 10% oxidation rate
as opposed to WARM’s 10-30%. This results in slightly higher emissions, but ensures
simplicity. Landfilled waste of all sectors was transported to a number of locations with a
variety of methane collection scenarios and moisture contents. A national average was
used for moisture content to ensure consistency, and waste sent to landfills with
methane collection used “California Regulatory” for the landfill gas collection scenario.
For waste sent to landfills with no methane collection, no scenario was selected. These
factors determined the landfill gas capture rate in the table above. The amount of waste
sent to landfills with methane collection was calculated based on data from CalRecycle
and the EPA Landfill Methane Outreach Program (LMOP) database. 

For composting, commercial organic waste was anaerobically digested at the Zero
Waste Energy Development (ZWED) facility in San José, and then sent for further
composting to the GreenWaste ZBEST Composting facility in Gilroy. To ensure accurate
reporting of emissions associated with this process, emissions were calculated externally
by City staff and entered directly into ClearPath. It should also be noted that the amount
sent to ZWED differs from the amount composted at ZBEST - the former tonnage was
used for activity data. Emission factors for anaerobic digestion account for emissions
from composting residuals.

Wastewater
Table 16: Wastewater Methodology

2023 Scale Units Source

Activity Data Population Served 970,772 Citywide People CA Dept of Finance

Population Served -
Activity Data 1,500,000

Total
Regional People Wastewater Facility
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Table 16: Wastewater Methodology (Continued)

2023 Scale Units Source

Discharge Multiplier 1.25 Citywide N/A USCP
Activity Data

Daily N Load 2578.37 Citywide kg / day Wastewater Facility

Process Emissions
from Wastewater 7 National g / person USCP
Treatment - N2O

Emission Factors
Process Emissions
from Effluent 0.005 National kg / kg N USCP
Discharge - N2O

The wastewater sector only includes process and effluent discharge emissions associated
with wastewater treatment. Emissions from energy use are already captured by the
commercial subsector (under the Buildings sector) and are represented as so in the
appendix, however energy use from wastewater processes was reported under the
Wastewater sector and separately from Buildings in tables throughout the report to
remain consistent with previous inventories. Emissions in this sector were scaled down to
only include those associated with treatment of wastewater from San José sources.
Because the Wastewater Facility also treats wastewater from other cities and districts,
only a fraction of total emissions from the Wastewater Facility are reported here.

Process emissions from N2O use the default ClearPath industrial-commercial discharge
multiplier of 1.25, which multiplies the emissions based on the level of commercial and
industrial activity within the community. 1.25 is the default for cities with significant
commercial and industrial activity. Process emissions from N2O are also impacted by the
use of nitrification/denitrification, which leads to higher emissions output. The Wastewater
Facility confirmed nitrification/denitrification as a step in the process, resulting in a higher
N2O emission factor. Emissions were calculated in accordance to WW.8 of the USCP.

Process N2O emissions from effluent discharge were calculated using daily N load rather
than population and industrial-commercial discharge multiplier based on available data.
Effluent is discharged into the South San Francisco Bay, and to remain consistent with
previous inventories, the effluent discharge emissions factor for rivers was used. Emissions
were calculated using WW.12 of the USCP.

Agriculture, Forestry, and Other Land Use
Table 17: Agriculture, Forestry, and Other Land Use Methodology

2023 Scale Units Source
Trees Outside of
Forests

4,521 Citywide Hectares DOT

Undisturbed Forest 2,619 Citywide Hectares ICLEI LEARN

Forest Disturbances 12
Activity Data

Non-forest to Forest 0.5

Citywide

Citywide

Hectares

Hectares

ICLEI LEARN

ICLEI LEARN

Forest to Settlement 0 Citywide Hectares ICLEI LEARN

Forest to Grassland 0.1 Citywide Hectares ICLEI LEARN
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Table 17: Agriculture, Forestry, and Other Land Use Methodology (Continued)

2023 Scale Units Source

Activity Data
Forest to Other Non-
forest

0 Citywide Hectares ICLEI LEARN

Trees Outside of
Forests

-4.26 Citywide t C / ha / yr DOT

Undisturbed Forest -1.63 Citywide Hectares ICLEI LEARN

Forest Disturbances 71.98 Citywide Hectares ICLEI LEARN

Emission Factors Non-forest to Forest -1.66 Citywide Hectares ICLEI LEARN

Forest to Settlement 0 Citywide Hectares ICLEI LEARN

Forest to Grassland

Forest to Other Non-
forest

0

0

Citywide

Citywide

Hectares

Hectares

ICLEI LEARN

ICLEI LEARN

ICLEI’s LEARN tool calculates emissions and sequestration associated with land cover
change at a resolution of 30 meters - about the size of a baseball field. For this reason,
the City’s Department of Transportation chose to utilize its urban tree canopy data on its
own dashboard to provide a more accurate assessment of sequestration from urban
trees. The remainder of the analysis was performed in LEARN, which analyzes emissions
and sequestration associated with land coverage between 2019 and 2021. Land selects
emission factors from cities throughout the U.S. based on proximity and shared climate,
so San Francisco was used to inform emissions calculations. Emissions and
sequestration from the LEARN analysis are excluded from the gross emissions count for
San José per the USCP Appendix J: Forest Land and Trees. Refer to Tree Canopy Analysis
for further information about Appendix J and the exclusion of LEARN data.

Process & Fugitive Emissions
Table 18: Process & Fugitive Emissions Methodology

2023 Scale Units Source
Quantity of Natural
Gas

182,392,906 Citywide therms PG&E

Leakage Rate 0.3 National % EDF

Activity Data
Natural Gas Energy
Density

1,034 National btu / scf EIA

Natural Gas Density 0.8 National kg / m^3 USCP

Natural Gas - CH4 93.4 National % USCP

Natural Gas - CO2 1 National % USCP

HFC-134a - CO2e 191,157 Statewide MT CARB GHG Inventory

Emission Data HFC-152a - CO2e 8,514 Statewide MT CARB GHG Inventory

HFC-43-10mee - CO2e 260 Statewide MT CARB GHG Inventory
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Table 18: Process & Fugitive Emissions Methodology (Continued)

2023 Scale Units Source

CF4 - CO2e 54 Statewide MT CARB GHG Inventory

HFC-125 - CO2e 235,407 Statewide MT CARB GHG Inventory

HFC-227ea - CO2e 1,656 Statewide MT CARB GHG Inventory

HFC-236fa - CO2e 1,364 Statewide MT CARB GHG Inventory

HFC-245fa - CO2e 19,080 Statewide MT CARB GHG Inventory

Emissions Data
HFC-143a - CO2e 74,975 Statewide MT CARB GHG Inventory

HFC-32 - CO2e 37,117 Statewide MT CARB GHG Inventory

HFC-365mfc - CO2e 10 Statewide MT CARB GHG Inventory

Other PFC and PFE -
CO2e

63 Statewide MT CARB GHG Inventory

SF  6 - CO e2 5,165 Statewide MT CARB GHG Inventory

HFC-134a 1,530 Global GWP thIPCC 6  Assessment

HFC-152a 164 Global GWP thIPCC 6  Assessment

HFC-43-10mee 1,600 Global GWP thIPCC 6  Assessment

CF4 7,380 Global GWP thIPCC 6  Assessment

HFC-125 3,740 Global GWP thIPCC 6  Assessment

HFC-227ea 3,600 Global GWP thIPCC 6  Assessment

Scaling Factors HFC-236fa 8,690 Global GWP thIPCC 6  Assessment

HFC-245fa 962 Global GWP thIPCC 6  Assessment

HFC-143a 5,810 Global GWP thIPCC 6  Assessment

HFC-32 771 Global GWP thIPCC 6  Assessment

HFC-365mfc 914 Global GWP thIPCC 6  Assessment

Other PFC and PFE 8,620 Global GWP thIPCC 6  Assessment

SF6 24,300 Global GWP thIPCC 6  Assessment

FPG&E did not provide a leakage rate or information on natural gas characteristics when
delivering activity data. As a result, default values in ClearPath were used, obtained from
the EDF User Guide for Natural Gas Leakage Rate Modeling Tool. Heat content was
updated to the California-specific value per EIA data.

Emissions from hydrofluorocarbons and refrigerants was obtained from CARB’s Current
California GHG Emission Inventory Data. CARB’s data already converted each HFC and
PFC to CO2e, but did so using AR4 GWPs. CO2e emissions were back calculated to the
original quantities of each process emission, then re-calculated using AR6 GWPs. For
“Other PFC and PFE”, PFC 51-14 c was assumed to represent this gas category as the AR4
value matched what was reported by the IPCC.

Contrasting with earlier inventories, no emissions were generated from semiconductor
manufacturing in 2023. This industrial process is referred to as “electronics
manufacturing” in ClearPath.

San José, CA 2023 Inventory of Communitywide GHG Emissions   4 4



Avoided Emissions
Table 19: Avoided Emissions Methodology

2023 Scale Units Source

Electric Vehicles 310,454,782 Citywide VMT
San José Climate
Smart Data
Dashboard

Carpool Commutes 149,888,490 Citywide VMT SUMC

Public Transit
124,075,852

Commutes
Citywide VMT SUMC

Activity Data
Walking 51,475,855 Citywide Miles Google EIE

Biking (No Bikeshare) 19,270,194 Citywide Miles Google EIE

Bikeshare 1,254 Citywide Bikes DOT

Vanpool Commutes 1,316,930 Citywide VMT SUMC

Scooters 2,200 Citywide Scooters DOT

Emissions avoided in 2023 by electric scooters, bikeshare, and commuters traveling by
transit, carpool, or vanpool were estimated using the Shared Use Mobility Center (SUMC)
benefits calculator. These estimates were based on City data on scooters and bikeshare;
SUMC estimates of numbers of transit commuters, carpool commuters, and vanpool
commuters; and California Energy Commission data on light-duty EV registration in San
José ZIP codes. Emissions avoided by walking and biking were estimated using VMT
data for these modes from Google EIE, and Google EIE data on total emissions and VMT
for on-road transportation.

Inventory Calculations
The 2023 inventory was calculated following the USCP, GPC, CRF, and ICLEI’s ClearPath
Climate Planner Climate Planner software. As discussed in Inventory Methodology, the
IPCC 6th Assessment was used for GWP values to convert methane and nitrous oxide to
CO2 equivalent units. ClearPath Climate Planner’s inventory calculators allow for input of
the sector activity (i.e. kWh or VMT) and emission factor to calculate the final CO2e
emissions. 
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