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Introduction 
This document summarizes the data, methods, and results for the 2017 
greenhouse gas (GHG) emissions inventory and forecast for the County of 
Santa Clara (the County), including all city jurisdictions in the county, with a 
breakout analysis of the GHG emissions for the unincorporated area of the 
County. Included is an analysis of findings and trends in the County’s GHG 
emissions in order to support the County’s GHG emissions reduction targets 
and ultimately the County’s Climate Roadmap. For the complete 
methodologies, data sets, and emission factors used for these calculations, 
please reference the Inventory and Forecast Technical Appendix. 

The State of California has set state-wide GHG emissions reduction goals to 
mitigate negative climate change impacts and transition the State to a low-
carbon economy. In particular, the State has set goals to reduce state-wide 
GHG emissions to 1990 levels by 2020, as established by Assembly Bill (AB) 32, 
and 40 percent below 1990 levels by 2030, as established by Senate Bill (SB) 
32. The 2020 goal set by AB 32 was achieved by the State in 2016 (CARB 
2018). 

In addition, Executive Order (EO) B-55-18 established a state goal of carbon 
neutrality by 2045. The California Air Resources Board (CARB) is the agency 
responsible for addressing these goals. Many local jurisdictions are 
completing their own GHG inventories, forecasts, and climate action plans to 
align with SB 32 and EO B-55-18. 

Local governments play a fundamental role in reducing local GHG emissions 
and preparing for a more resilient future. Local government policies can 
influence high-emissions behaviors and mitigate climate change effects 
(CARB 2017). County governments are also uniquely situated to lead or 
coordinate regional-level climate action efforts, which may not be available 
at the city, town, or individual level. To this end, the County has already 
developed a Sustainability Master Plan, with goals to achieve carbon 
neutrality county-wide, increase resilience and climate change 
preparedness, maintain healthy air and water resources, enhance and 
protect natural and working lands, and improve community health and the 
local economy. Other important sustainability efforts have included Silicon 
Valley 2.0, a climate risk assessment and adaptation planning tool, a Green 
Building Policy and ordinance for County Government buildings, and other 
plans to maintain the health of the local environment. However, the 
forthcoming Climate Roadmap will be the County’s first climate action plan, 
and the County has never developed a quantitative community GHG 
emissions inventory, forecast, or reduction targets. Estimating GHG emissions 
in an inventory enables the County to quantify the major sources of GHG 
emissions produced by the community and establish an emissions baseline 
for developing a forecast of anticipated future emissions. The forecast allows 
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the County to track emissions trends and facilitates target setting for future 
progress tracking. The inventory conducted for the County includes GHG 
emissions from activities within the County’s jurisdictional boundaries during 
2017. Based on the inventory, Rincon developed a back-cast of the County’s 
GHG emissions to 1990 as well as a forecast to 2025, 2030, 2035, and 2045. 
The forecast provides an up-to-date projection of how GHG emissions are 
expected to change for the County in the future based on changes in 
population and employment, as well as existing State and federal legislation 
aimed at reducing GHG emissions through 2045. This document also presents 
a gap analysis, developed to identify GHG emissions reduction activities that 
will be needed to achieve the County’s GHG emissions reduction targets. 
Like all GHG inventories and forecasts, the analysis in this document relies on 
the best available data and calculation methodologies currently available.  

GHG Emissions Inventory 
This inventory serves to provide a comprehensive understanding of the 
County’s GHG emissions, for county-wide and for the unincorporated County 
specifically, and was developed to serve the following purposes: 

 Provide an understanding of where the highest sources of GHG emissions 
in the County originate and where the greatest opportunities for emissions 
reduction exist 

 Enable the County to understand the scale of GHG emissions from various 
sources and develop improved GHG emissions accounting and reporting 
principles 

 Create a GHG emissions baseline from which the County can establish a 
forecast, reduction targets, and evaluate future progress 

 Aid in the development of the County’s Climate Roadmap 

This inventory was completed using the International Council for Local 
Government Initiatives (ICLEI) protocols. Specifically, the U.S. Community 
Protocol for Accounting and Reporting Greenhouse Gas Emissions Version 1.2 
(ICLEI CP) was used for calculating both county-wide emissions and 
unincorporated County’s emissions (ICLEI 2019). The ICLEI CP serves to guide 
the measurement and reporting of emissions in a standardized way. They 
also include steps to evaluate the relevance, completeness, consistency, 
transparency, and accuracy of data used in the inventory and forecast. The 
following sections contain further information on the inventory approach, 
methods and data used, and results. 
The inventory was conducted to cover the relevant emissions sources within 
the boundary of the County, including the 15 cities and unincorporated area 
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within the County.1 This county-wide inventory provides a high-level 
understanding of emissions, however, the majority of emissions sources 
covered by the county-wide inventory are outside of the operational control 
of the County. In light of this, the inventory also includes a breakout of 
emissions for the unincorporated County only, in order to provide GHG 
emissions information for the area where the County does have jurisdictional 
control. The County notes that the unincorporated County emissions are 
partially attributable to operations at Stanford, which operates partially 
outside of the County’s control. Both GHG emissions boundaries – the county-
wide boundary and unincorporated area boundary – are used for the 
inventory analysis and GHG emissions analysis results for both are included in 
the sections below.  

The results for all GHG emissions sectors for the 2017 County inventory are 
shown below. 

Table 1 2017 GHG Emissions Inventory Summary 

GHG Emissions Sector County Emissions (MT CO2e) 
Unincorporated County 

Emissions (MT CO2e) 
Residential Electricity 357,750.48  14,276.00  

Commercial Electricity 2,020,766.29  94,308.00  

Residential Natural Gas 1,205,905.66  48,502.61  

Commercial Natural Gas 1,214,603.56  126,473.65  

Passenger VMT 3,868,363.75  33,052.17  

Commercial VMT 984,541.62  8,412.14  

Off-road VMT 515,611.79 32,281.61 

Waste 574,003.34  40,499.96  

Water 34,912.25 6,765.85 

Wastewater 12,880.46  519.83  

Total 10,789,339.21 405,090.83 
Per Capita Emissions 
Population (2017) 1,942,176 88,545 
Per Capita Emissions (MT CO2e/person) 5.56 4.57 

County-wide, the on-road transportation sector, including passenger and 
commercial VMT, accounted for almost half of GHG emissions. Residential 
and commercial natural gas were also large GHG emissions sources, 

 
1 The unincorporated County boundary includes urban service areas (USAs) that will likely be annexed by various 
cities within the County in the future. The County estimates that all USAs in the County account for approximately 
10,000 single family homes, 200 multi-family homes, and 300 “other” unit types, including multi-unit buildings, 
condominiums, and other living spaces. While emissions associated with USAs are currently attributable to the 
unincorporated County, they will be attributable to the various cities they are annexed to once annexation occurs. 
It should also be noted that the County currently does not plan for, or provide services in these areas, as they are 
being overseen by the respective cities. 
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followed by commercial electricity, waste, residential electricity, water, and 
wastewater (Figure 1).  

Figure 1 2017 County-wide GHG Emissions 

 

Slightly different trends were observed for the unincorporated County, where 
natural gas contributed the most to GHG emissions, followed by commercial 
electricity, waste, on-road transportation, residential electricity, water, and 
wastewater. Stanford’s energy use (electricity and natural gas) was 
estimated to account for approximately 12 percent of the unincorporated 
County’s total emissions. 
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Figure 2 2017 Unincorporated County GHG Emissions 

 

1990 Back-cast 
Current defensible methodologies for setting GHG emissions targets establish 
a percent reduction from 1990 emissions levels consistent with the State goals 
in SB 32 and EO-B-55-18. Most jurisdictions do not have a 1990 inventory due 
to lack of sufficiently reliable data to conduct such an inventory. Therefore, 
alternative methodologies have been established to back-cast from 2005-
2008 data years to 1990, consistent with CEQA defensibility. However, the 
County does not have sufficient data to establish a 2005-2008 inventory. 
Other jurisdictions, such as the City of South Pasadena, have established a 
relationship between GHG emissions at the State-level for their inventory year 
(in the County’s case, 2017), compared to the State’s emissions in 1990, as a 
way to back-cast to 1990 using best available data. This approach assumes 
that the County’s GHG emissions have tracked approximately with the 
State’s GHG emissions, when controlled for community emissions sources. 
While not a perfect approximation, this approach is defensible and ensures 
consistency with State goals. The calculation is done by using published 
state-wide emissions results from CARB, after removing emissions from 
emissions sectors not included in the County inventory (i.e., agricultural, 
industrial, and high GWP emissions sectors). For example, the State emitted 
283.4 million MT CO2e in 20172, compared to 305.4 million MT CO2e in 19903 in 
the relevant emissions sectors – a 7.20% decrease between 1990 and 2017. 

 
2 The State’s GHG emissions inventory for 2017 was accessed through CARB’s website at 
https://ww2.arb.ca.gov/ghg-inventory-data 
3 The State’s GHG emissions inventory for 1990 was published in CARB’s California 1990 Greenhouse Gas Emissions 
Level and 2020 Emissions Limit Staff Report (CARB 2007) 

Residential Electricity (3.5%)
Commerical Electricity (23.3%)
Residential Natural Gas (12.0%)
Commercial Natural Gas (31.2%)
Passenger VMT (8.2%)
Commercial VMT (2.1%)
Off-road Transportation (8.0%)
Waste (10.0%)
Water (1.7%)
Wastewater (0.1%)



7 
 

This change factor was applied to the County’s 2017 inventory emissions total 
to back-cast to 1990 (Table 2). Therefore, the “best available data” (i.e., the 
2017 inventory) was used to determine a 1990 baseline from which to 
develop GHG reduction targets that are consistent with State standards.4 

Table 2 1990 GHG Emissions Back-cast 
Territory County Unincorporated County 

2017 GHG Emissions (MT CO2e) 10,789,339.21 405,090.83 
2017 to 1990 State GHG Emissions Change 
Factor (%)1 

7.20% 7.20% 

1990 GHG Emissions (MT CO2e) 11,566,567.31 434,272.22 
1990 Population 1,497,577.00 106,173.00 

1990 Per Capita Emissions (MT CO2e/person) 7.72 4.09 
1 Change factor calculated as the percent difference between 1990 and 2017 state-level emissions. the State 
emitted 283.4 million MT CO2e in 2017 compared to 305.4 million MT CO2e in 1990 in the relevant emissions sectors 
– a 7.20% decrease between 1990 and 2017. 

Forecast 
The baseline inventory (e.g., the County’s GHG inventory for 2017) sets a 
reference point for a single year. However, annual emissions change over 
time due to external factors such as population and job growth (Figure 3 and 
Figure 4). A GHG forecast accounts for projected growth using growth rates 
and presents an estimate of the level of GHG emissions in a future year. 
Calculating the difference between the forecasted GHG emissions and the 
reduction targets determines the gap to be closed through the jurisdiction’s 
climate action policies. This section presents two forecast scenarios: a 
business as usual (BAU) forecast scenario and an adjusted forecast scenario: 
 BAU forecast scenario projects the expected growth in all emission sectors 

based on job and population growth alone.  
 Adjusted forecast accounts for job and population growth and 

additionally quantifies and incorporates all state regulations that are 
expected to help reduce the County’s GHG emissions through 2030 and 
2045. The adjusted forecast provides a more accurate picture of future 
emissions growth and the responsibility of the County and its stakeholders 
once State regulations to reduce GHG emissions have been 
implemented. 

 
4 The concept of “best available data” is referenced by the Greenhouse Gas Protocol (World Resources Institute 
2014) 
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Figure 3 County Demographics Projections 

 

Figure 4 Unincorporated County Demographics Projections 

 

A comparison of the BAU and Adjusted forecasts is shown in Table 3. 

Table 3 BAU versus Adjusted Forecast (MT CO2e) 
Emissions 2017 2025 2030 2035 2045 
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Adjusted Emissions (MT CO2e)  10,789,339   9,363,737   8,964,243   8,779,882   8,576,693  

Population  1,942,176   2,076,386   2,196,336   2,367,737   2,656,241  
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BAU Per Capita Emissions 
(MT CO2e/person) 

 5.56   5.54   5.54   5.45   5.36  

Adjusted Per Capita Emissions 
(MT CO2e/person) 

 5.56   4.51   4.08   3.71   3.23  

Unincorporated County 
BAU Emissions (MT CO2e)  405,091   418,396   433,011   444,344   470,988  

Adjusted Emissions (MT CO2e)  405,091   316,019   315,132   313,138   311,433  

Population  88,545   89,391   93,614   96,564   106,419  

BAU Per Capita Emissions 
(MT CO2e/person) 

 4.57   4.68   4.63   4.60   4.43  

Adjusted Per Capita Emissions 
(MT CO2e/person) 

 4.57   3.54   3.37   3.24   2.93  

The results of the BAU forecast are also shown in Figure 5 for the County and 
in Figure 6 for the unincorporated County below. 

Figure 5 BAU Forecast – County 
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Figure 6 BAU Forecast – Unincorporated County 

 

The results of the Adjusted forecast are also shown in Figure 7 for the County 
and in Figure 8 for the unincorporated County below. 

Figure 7 Adjusted Forecast – County 
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Figure 8 Adjusted Forecast – Unincorporated County 

 

Provisional Target Setting 
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In accordance with the 2017 Scoping Plan Update, target pathways can be 
set using either efficiency (MT CO2e per capita or per service population per 
year) or absolute (total community-wide MT CO2e per year) metrics. With 
CARB’s publication of the 2017 Scoping Plan Update, the State recognized 
the inherent issues with setting an emission reduction target pathway using 
absolute metrics for jurisdictions with high expected growth patterns and 
adopted the efficiency metric as an acceptable form of target setting. This 
allows jurisdictions to meet a per capita target rather than an absolute 
emissions target, and maintain consistency with SB 32. 
The County, therefore, has several potential target pathways to show 
consistency with State targets. The following pathways are described as a 
starting place for adopting both 2030 and 2045 targets. Emissions targets that 
reach a 40% reduction from 1990 levels (on a per capita or mass emissions 
reduction basis) and then moves to carbon neutrality by 2045 would be 
consistent with state goals. Four potential target pathways are discussed 
below: 
 SB 32 Target: achieve the minimum reductions required by SB 32 by 2030 

(40 percent below 1990 levels) and then carbon neutrality in 2045.  
o Absolute Pathway: reduce absolute emissions to 40 percent 

below absolute emissions levels and to zero in 2045. This would 
require steep reductions through 2030 with steeper reductions 
through 2045, regardless of population levels. 

o Efficiency Pathway: reduce per capita emissions to 40 percent 
below per capita emission levels in 1990 and to zero in 2045. This 
would require similarly steep reductions through 2030 and 2045, 
but targets would account for unexpected population changes. 
 

 EO B-55-18 Target: move linearly from current emissions levels to carbon 
neutrality in 2045.  

o Absolute Pathway: linearly reduce absolute emissions to zero in 
2045. This would require consistent community-wide reductions 
from 2017 through 2045, regardless of population changes. 

o Efficiency Pathway: linearly reduce per capita emissions to zero 
in 2045. This would require consistent community-wide reductions 
from 2017 through 2045, but targets would account for 
unexpected population changes. 

The sections below provide a complete numerical comparison of each 
target pathway available for both the County and unincorporated area of 
the County. 
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County Gap Analysis 
The table and figure below provide a comparison of the adjusted forecast 
for the County to each of the target pathways that would align with State 
goals. The gap between the adjusted forecast and each pathway is the 
magnitude of GHG emissions that will need to be reduced by local 
jurisdictional programs. As mentioned above, the countywide target 
pathways presented in this section are provided for informational purposes 
only; Rincon cannot make a recommendation for adopting a county-wide 
target pathway at this time.



14 
 

Table 4 Target Pathways – County 
Target Pathway 2025 2030 2035 2045 

Mass GHG Emissions (MT CO2e) 
Adjusted Forecast  9,363,737   8,964,243   8,779,882   8,576,693  

SB 32 Absolute Pathway  8,420,478   6,939,940   4,626,627   0 

SB 32 Efficiency Pathway1  8,695,548   7,320,761   5,261,382   0 

EO-B-55-18 Absolute 
Pathway 

 7,706,671   5,780,003   3,853,335   0 

EO-B-55-18 Efficiency 
Pathway2 

 8,239,222   6,536,393   4,697,662   0 

Per Capita GHG Emissions (MT CO2e/person) 
Adjusted Forecast  4.51   4.08   3.71   3.23  

SB 32 Absolute Pathway3  4.06   3.16   1.95   0.00 

SB 32 Efficiency Pathway  4.19   3.33   2.22   0.00 

EO-B-55-18 Absolute 
Pathway4 

 3.71   2.63   1.63   0.00 

EO-B-55-18 Efficiency 
Pathway 

 3.97   2.98   1.98   0.00 

1 The SB 32 efficiency pathway is calculated by reducing the 1990 per capita emissions by 40% through 2030, then 
to zero through 2045. These are translated to absolute emissions by multiplying the per capita emissions by total 
population projected for each year. This produces different results from the SB 32 absolute pathway. 
2 The EO B-55-18 efficiency pathway is calculated by reducing the per capita emissions linearly to zero through 
2045. These are translated to absolute emissions by multiplying the per capita emissions by total population 
projected for each year. This produces different results from the EO B-55-18 absolute pathway. 
3 The SB 32 absolute pathway is calculated by reducing 1990 absolute emissions by 40% through 2030, then to zero 
through 2045. These are translated into per capita emissions by dividing the absolute emissions by total population 
projected for each year. This produces different results from the SB 32 efficiency pathway. 
4 The EO B-55-18 absolute pathway is calculated by reducing the absolute emissions linearly to zero through 2045. 
These are translated to per capita emissions by dividing the absolute emissions by total population projected for 
each year. This produces different results from the EO B-55-18 efficiency pathway. 
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Figure 9 Target Pathways – County 

 

Unincorporated County Gap Analysis 
The table and figure below provide a comparison of the adjusted forecast 
for the unincorporated County to each of the target pathways available to 
align with State goals. The gap between the adjusted forecast and each 
pathway is the magnitude of GHG emissions that will need to be reduced by 
local jurisdictional programs. 
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Table 5 Target Pathways – Unincorporated County 
Target Pathway 2025 2030 2035 2045 

Mass GHG Emissions (MT CO2e) 
Adjusted Forecast  316,019   315,132   313,138   311,433  

SB 32 Absolute Pathway  316,151   260,563   173,709   0 

SB 32 Efficiency Pathway1  308,295   256,969   176,711   0 

EO-B-55-18 Absolute 
Pathway 

 289,351   217,013   144,675   0 

EO-B-55-18 Efficiency 
Pathway2 

 292,116   229,437   157,778   0 

Per Capita GHG Emissions (MT CO2e/person) 
Adjusted Forecast  3.54   3.37   3.24   2.93  

SB 32 Absolute Pathway3  3.54   2.78   1.80   0.00 

SB 32 Efficiency Pathway  3.45   2.74   1.83   0.00 

EO-B-55-18 Absolute 
Pathway4 

 3.24   2.32   1.50   0.00 

EO-B-55-18 Efficiency 
Pathway 

 3.27   2.45   1.63   0.00 

1 The SB 32 efficiency pathway is calculated by reducing the 1990 per capita emissions by 40% through 2030, 
then to zero through 2045. These are translated to absolute emissions by multiplying the per capita emissions by 
total population projected for each year. This produces different results from the SB 32 absolute pathway. 
2 The EO B-55-18 efficiency pathway is calculated by reducing the per capita emissions linearly to zero through 
2045. These are translated to absolute emissions by multiplying the per capita emissions by total population 
projected for each year. This produces different results from the EO B-55-18 absolute pathway. 
3 The SB 32 absolute pathway is calculated by reducing 1990 absolute emissions by 40% through 2030, then to 
zero through 2045. These are translated into per capita emissions by dividing the absolute emissions by total 
population projected for each year. This produces different results from the SB 32 efficiency pathway. 
4 The EO B-55-18 absolute pathway is calculated by reducing the absolute emissions linearly to zero through 2045. 
These are translated to per capita emissions by dividing the absolute emissions by total population projected for 
each year. This produces different results from the EO B-55-18 efficiency pathway. 
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Figure 10 Target Pathways – Unincorporated County 

 

The County notes that the forecast and gap analysis provided in this report, 
for both the County and unincorporated County, do not include the work 
already underway by the County to reduce GHG emissions, as these efforts 
will be quantified and accounted for as part of the measure development 
effort of the Climate Roadmap. While all pathway options require GHG 
emissions reductions relative to the adjusted forecast (blue solid line) the 
least stringent target pathway the County could adopt would be the SB 32 
Absolute Pathway (red dashed line), which requires the unincorporated 
County to reduce GHG emissions minimally through 2030, but requires more 
aggressive action later to meet the 2045 carbon neutrality goal. The most 
stringent target pathway the County could adopt would be the EO B-55-18 
absolute pathway (purple dashed line), which requires higher reductions 
through 2030, but steady action through 2045. To balance the tradeoffs of 
these two approaches and best position the unincorporated County for 
carbon neutrality by 2045, while maintaining flexibility for unanticipated 
population growth, Rincon recommends that the County adopt the EO B-55-
18 efficiency pathway, which will require steady per capita emissions 
reductions through 2045.  
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Conclusion 
This document summarizes the comprehensive emissions inventory, BAU 
forecast, adjusted forecast, and target pathways consistent with State goals 
for both the County as a whole and the unincorporated area of the County 
separately, the complete report can be found in the Inventory and Forecast 
Technical Appendix. While the County will not be able to adopt a 
countywide target without collaboration with the 15 cities in its jurisdiction, 
Rincon recommends that the County adopt the EO B-55-18 efficiency 
pathway for the unincorporated area of the County going forward.  
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