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EXECUTIVE SUMMARY
Staff received a Colleague’s Memo (UAC Report ID # 11336) from two Utilities Advisory
Commission (UAC) Commissioners which the UAC discussed at the May 2020 UAC meeting,
detailing the impact on community emissions of including upstream emissions1 and using a 20year time horizon global warming potential (GWP) for natural gas. Staff has put this topic on the
agenda as an action item to enable the UAC to make a recommendation to Council to direct
staff to take further action if desired.
While staff has no specific recommendation, if the UAC recommends that Council direct staff to
assess the impact of both including upstream emissions and using a 20-year time horizon for
global warming potential (GWP) on the community’s carbon emissions, staff could
accommodate the following options:
a. Estimate the approximate greenhouse gas impact of the upstream emissions associated
with Palo Alto’s electricity, natural gas, propane, and liquid fuels using both a 20-year and
100-year time horizon GWP. This could be completed by December of 2020 and would
entail approximately one week of staff time; or
b. More precisely calculate the greenhouse gas impact, vetted by an independent consultant,
of the upstream emissions associated with Palo Alto’s electricity, natural gas, propane, and
liquid fuels using both a 20-year and 100-year time horizon GWP. This could be completed

1

Upstream emissions are those emissions associated with the extraction, production, transportation, and
distribution of products, in addition to any emissions from combustion or operations and eventual disposal.
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by the first half of 2021, and would likely cost more than $25,000, and a minimum of three
weeks of staff time.
DISCUSSION
In their memo, UAC Commissioners Segal and Forssell highlighted that both a) including
upstream emissions2 and b) using the 20-year GWP3 show the greenhouse gas emissions due to
natural gas consumption within the City to be much higher than how they are currently
reported in the S/CAP. The Commissioners sought to prompt a discussion about whether
including these additional factors would more closely reflect the actual emissions and
subsequent global warming impact of natural gas transported to and consumed in Palo Alto.
Upstream emissions are an important part of total emissions sometimes called “life-cycle
emissions” and reflect the overall greenhouse gas emissions associated with the extraction,
production, refining, transportation, and distribution of fuels, in addition to the emissions at
their point of use. These emissions are substantial, and required for many standards,4 but are
currently “strongly encouraged” rather than required for community climate inventories.
Climate inventories for cities typically only report direct emissions from within the community,
such as the S/CAP, while upstream emissions are sometimes reported alongside adopted
climate inventory goals.5
It is important to note that there are also substantial upstream emissions for other types of
energy consumed by the Palo Alto community - most notably propane and liquid fuels such as
gasoline and diesel (which are often co-produced with natural gas in the United States). One of
the important aspects of upstream emissions is that combined with direct emissions and other
life-cycle emissions, they reflect a community’s actual carbon footprint, whereas the direct
emissions are used for goal setting by local governments as they center on aspects the local
government can control. In order to educate and empower the community, there are a number
of tools and inventories available for the public to view the total emissions of the community6
or calculate their personal carbon footprint,7 all of which reflect direct emissions and all other
indirect emissions.

2

The U.S. ICLEI Community protocol encourages inclusion full life cycle accounting of major emissions sources,
while a full consumption-based inventory is “strongly encouraged” ICLEI, 2012, p.16).
3
100-year GWP is used by CARB https://ww2.arb.ca.gov/emission-inventory-activities , EPA
https://www.epa.gov/ghgemissions/understanding-global-warming-potentials.
4
For example U.S. EPA requires all upstream and life-cycle emissions to be included for the US Renewable Fuel
Standard Program under the Clean Air Act, as detailed here: https://www.epa.gov/renewable-fuel-standardprogram/lifecycle-analysis-greenhouse-gas-emissions-under-renewable-fuel.
5
Several entities report some upstream emissions, also known as Scope 3 emissions, alongside annual climate
inventory reporting. One example is the Scope 3 emissions reported annually by Stanford University here:
https://sustainable.stanford.edu/sites/default/files/Scope3_Emissions_2018.pdf.
6
A research group from UC Berkeley has published complete emissions inventory by census block that can be
found here: https://coolclimate.org/maps-2050.
7
The U.S. EPA household personal carbon footprint calculator is one of many, and can be found here:
https://www3.epa.gov/carbon-footprint-calculator/.
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With respect to using a 20-year GWP, there is currently an academic trend of reporting the 20year GWP impact alongside the 100-year GWP to help communicate the near-term radiative
forcing from gases which trap much more heat than CO2 during their initial decades in the
atmosphere.8 While neither metric fully accounts for the radiative forcing (i.e. carbon budget)
perfectly, there is merit to reporting the 20-yr GWP alongside the 100-yr GWP in order to
better reflect the large impact that the marked increase in methane leakage that started about
ten years ago.
There are a number of complications associated with including upstream emissions in the
community’s emissions inventory at this time, or using them in utility planning or policy
activities in the near term. However, communities are “strongly encouraged” to track these
emissions alongside their emissions inventory to help provide the community carbon footprint
and to provide a foundation for longer-term discussions about the use of upstream emissions
for these activities, staff could provide a summary report later this year. If directed by Council
to perform this assessment, staff could provide the UAC and Council a report by December 31,
2020 on the approximate greenhouse gas emissions of the upstream emissions associated with
Palo Alto’s electricity, natural gas, propane, and liquid fuels using both a 20-year and 100-year
time horizon GWP.
NEXT STEPS
If directed by Council, staff will complete the analysis and report for the level of precision
specified. Analysis option (a) would be completed by the end of 2020. Analysis option (b) would
be completed by about midyear of 2021.
RESOURCE IMPACT
Staff estimates for each analysis option are below:
a. Estimate the approximate greenhouse gas impact of the upstream emissions associated
with Palo Alto’s electricity, natural gas, propane, and liquid fuels using both a 20-year and
100-year time horizon GWP. This could be completed by December of 2020 and would
require approximately one week of staff time; or
b. More precisely calculate the greenhouse gas impact, vetted by an independent consultant,
of the upstream emissions associated with Palo Alto’s electricity, natural gas, propane, and
liquid fuels using both a 20-year and 100-year time horizon GWP. This could be completed
by the first half of 2021, and would likely cost more than $25,000, and a minimum of three
weeks of staff time.

8

An explanation of GWP by the U.S. EPA can be found here: https://www.epa.gov/ghgemissions/understandingglobal-warming-potentials. A recent Nature Paper recommends the use of more complex calculations than the 20year GWP to reflect the cumulative radiative forcing: https://www.nature.com/articles/s41612-018-0026-8.
Changing to 20-year GWP as the only metric is not recommended, as explained here:
https://climateanalytics.org/briefings/why-using-20-year-global-warming-potentials-gwps-for-emission-targets-isa-very-bad-idea-for-climate-policy/.
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ENVIRONMENTAL REVIEW
The Utilities Advisory Commission’s discussion of the City’s carbon accounting methodology
does not meet the definition of a project under Public Resources Code 21065 and therefore
California Environmental Quality Act (CEQA) review is not required.
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UAC decision on whether
to recommend staff
assess of upstream
emissions & 20-year
global warming potential
Utilities Advisory Commission
July 1, 2020
cityofpaloalto.org

Today’s Objectives
• Review upstream emissions & 20-year global warming
potential of emissions
• UAC to decide whether to recommend action on
upstream emissions and/or 20-year global warming
potential of emissions

cityofpaloalto.org/sustainabilityplan
cityofpaloalto.org
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