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CHAPTER 2:
BERKELEY@S GREENHOUSE GAS EMISSIONS ESTIMATES

A. WHY CONDUCT A GHG EMISSIONS INVENTORY ?

Measure G targets an 80 percent greenhouse gas emissions reduction below 2000 levels
by the year 2050. To ensure that we stay on course to meet this long-term target, it
makes sense to set interim, short-term targets and to track our emissions reduction
progress over time by conducting regular, community-wide greenhouse gas emissions
inventories.

It helps to think of an emissions inventory as a “snapshot” of our community’s emissions
for a given year. This “snapshot” is a useful policy tool because it quantifies the main
sources of heat-trapping emissions for which our community is responsible. Equipped
with this knowledge, we can better target our climate actions to address those sources.

The emissions inventory is useful for another important reason: it helps to remind us that
we are both part of the global warming problem and part of the solution. The GHG
emissions that the inventory captures are the result of our energy consumption in our
homes, businesses, industries and institutions and in our motor vehicles. We are sources
of global warming pollution, known as anthropogenic sources. Fortunately, we can also
be the source of solutions. By driving less, creating more energy efficient buildings,
shifting to renewable sources of energy and by committing as a community to the actions
laid out later in this plan, we can collectively start to turn this problem around. One city
cannot solve the problem on its own. But if Berkeley leads, as it has done so often in the
past, others will follow.

B. INVENTORY METHODOLOG Y

The International Council for Local Environmental Initiatives (ICLEI) conducted
Berkeley’s GHG emissions inventory for the year 2005. ICLEI provides the accepted
community-level inventory methodology for over 700 local governments throughout the
world. Inventories of Berkeley’s 1990" and 2000 emissions were conducted by City staff
using ICLEI’s inventory methodology and emissions analysis software tool.

To estimate Berkeley’s emissions, ICLEI and City of Berkeley staff persons collected
data from a number of different sources. PG&E provided electricity and natural gas
consumption data for community-wide energy consumption. The Metropolitan
Transportation Commission (MTC) and the Bay Area Air Quality Management District
provided transportation-related data.

When calculating Berkeley’s emissions inventory, all electricity and natural gas
consumed in the City was included. This means that, even though the electricity used in
Berkeley buildings is produced elsewhere, the emissions associated with it appear in the
inventory. The decision to calculate emissions in this manner reflects the philosophy that
a community should take full ownership of the impacts associated with its energy

* Berkeley’s 1990 GHG emissions inventory is incomplete due to lack of available transportation-related
data.
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consumption, regardless of whether the generation occurs within the geographical limits
of the community.

However, the emissions that result from energy consumption at UC Berkeley (UCB) and
Lawrence Berkeley National Laboratory (LBNL) are not included in the inventory.
ICLEI’s inventory methodology assumes that local governments have little ability to
influence the operational decisions of autonomous institutions in a community, such as
universities and buildings owned and operated by other levels of government. Both UCB
and LBNL are developing and implementing strategies to reduce their own greenhouse
gas emissions.

For the transportation sector, Berkeley’s GHG inventory captures the emissions that
result from vehicles driven within City limits. While the intent of ICLEI’s inventory
methodology is to measure emissions that a local government can influence through
municipal policy, setting the boundaries of the inventory for transportation-related
emissions at the city limits leads to a less than complete picture of how a community may
influence those emissions. First, the current methodology under-reports a community’s
transportation-related emissions. For example, Berkeley’s inventory does not currently
capture sources of emissions such as people driving to or from Berkeley by interstate
(e.g., on I 80); the emissions that result from Berkeley citizens driving outside of
Berkeley; and the emissions that result from citizens of other communities driving to
Berkeley (until they reach City limits) for jobs and other services. In short, Berkeley is
responsible for more transportation-related emissions than what is reported in the
emissions inventory.

Second, because the current inventory methodology only captures vehicle travel within
city limits, it does not capture how local land use decisions can affect regional motor
vehicle travel. For example, focusing mixed-use development near transit stations in
Downtown Berkeley may increase passenger vehicle miles traveled (and the associated
emissions) in Berkeley by increasing Berkeley’s population. But such a land use strategy
would ultimately reduce the region® greenhouse gas emissions by enabling more
individuals to drive less because they can now live in a more compact, pedestrian-
friendly, transit-oriented neighborhood such as Downtown Berkeley.

As described further in a later section, Berkeley’s land use and transportation decisions
occur in a regional context. Therefore, the community must consider other indicators
beyond the community-level emissions inventory when making policy decisions. ICLEI
is currently considering updates to its inventory protocols that would enable communities
to better capture and report transportation-related GHG emissions.

An additional limitation of note to the current community level emissions inventory
methodology is that, despite the fact that the beneficial effects of waste diversion on
greenhouse gas emissions are well documented, the Berkeley greenhouse gas emissions
inventory does notinclude the emissions that result from the waste our community sends
to the landfill. This is not an oversight but, rather, is indicative of the difficulty in
accurately measuring solid waste-related emissions. This limitation notwithstanding and
in light of the known GHG reduction potential of solid waste diversion, this plan does
contain a series of proposed solid waste diversion strategies as part of Berkeley’s climate
protection effort. Further, ICLEI is currently partnering with the Alameda County Waste
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Management Authority & Recycling Board (known as StopWaste.org) to update its
community-level inventory methodology to include solid waste-related emissions.

Despite the limitations mentioned above, ICLEI’s emissions analysis assistance is
sophisticated and very useful. But calculating the emissions that result from energy
consumption with precision is inherently difficult. The model depends upon numerous
assumptions and is limited by the quantity and quality of available data. With this in
mind, it is useful to think of any specific number generated by the model as a rough
approximation rather than an exact value.

C. BERKELEY @EMISSIONS PORTFOL IO
The table and charts below depict Berkeley’s most recent emissions “snapshot,” year
2005.

Berkeley Greenhouse GasEmissions (2005)

Sector Tons CO,e Percent
Residential 168,209 26%
Electricity 44,998
Natural Gas 123,211
Commercial 173,882 27%
Electricity 67,573
Natural Gas 106,309
Transportation 292,707 47%
Gasoline 186,322
Diesel 106,385
TOTAL EMISSIONS 634,798 100%

2005 GHG Emissions by Sector
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Berkeley’s community-wide greenhouse gas emissions totaled 634,798 tons of CO»-
equivalent (CO,e)’ in 2005. This is roughly the equivalent amount of emissions that
result from 106,000 sedans traveling 12,000 miles per year. According to Berkeley’s
inventory numbers, community per capita emissions are approximately 7 tons CO,e.’

Electricity
Diesel Residential
Transportation 7%

17%

Natural Gas
Residential
19%
Gasoling Electricity
Transportation Commercial

29% 11%

Natural Gas
Commercial
17%

Gasoline and diesel consumption by automobiles driving within the Berkeley City limits
accounts for about 47 percent of Berkeley’s total greenhouse gas emissions,
approximately 293,000 tons per year as of 2005. The emissions that result from gasoline
consumption, mostly in private vehicles, are nearly double the emissions that result from
the diesel consumed in trucks and other large vehicles.

Commercial and residential buildings account for the remaining 53 percent of emissions.
Natural gas use is by far a larger source of emissions than electricity in both the
commercial and residential sectors. Natural gas is predominately used for space and
water heating.

> Emissions are aggregated and reported in terms of carbon dioxide equivalent units, or CO,e. Converting
all greenhouse gas emissions to carbon dioxide equivalent units allows for the consideration of different
greenhouse gases in comparable terms. For example, methane is 21 times more potent than carbon dioxide
in its ability to trap heat, so ICLEI’s emissions analysis software converts one ton of methane emissions to
21 tons COae.

® The per capita number is based on Berkeley’s total population of 102,049 (U.S. Census 2003 estimate)
minus 12,500, which is the number of residents of UC Berkeley-owned housing. Per capita emissions
equal 634,798 tons CO2e / 89,549 people = ~7 tons CO2e. This number is significantly lower than state
and national averages. Note that state and national level inventories include emissions sources not included
in municipal level inventories (e.g., air travel and upstream energy production). As such, it is not
particularly useful or accurate to compare per capita data derived from a municipal inventory to per capita
data derived from a state or national inventory. Comparisons between municipal inventories are also only
moderately useful given that cities have differing economic realities that affect their emissions.
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Municipal operations constitute about one percent of Berkeley’s total emissions, or about
6,400 tons COze. These emissions are included in the commercial and transportation
sector data.

The 2005 inventory reflects an already significant decrease in greenhouse gas emissions
in Berkeley: an almost nine percent decrease between 2000 and 2005, one of the largest
reductions in GHG emissions documented by any U.S. city.

A portion of these reductions can be attributed to increased energy efficiency in Berkeley
homes and businesses. This period also included the 2000 California energy crisis and
surveys conducted by utilities and community groups at that time show that many
consumers turned to energy efficiency in order to reduce energy costs.

According to data provided by the Metropolitan Transportation Commission (MTC),
transportation-related emissions remained steady during that same period. The table
below shows a slight reduction, but this is deemed to be within the margin of error.

Overall the reductions add up to 61,000 fewer tons of greenhouse gas emissions in the

atmosphere compared to 2000, or the emissions equivalent of taking over 12,000 sedans
off the road.

Berkeley GHG Emissions Trend: 2000- 2005

Percentage
2000 2005 Change
Residential Sector
Electricity 50,492 44,998 -10.9%
Natural Gas 143,266 123,211 -14%
subtotal 193,758 168,209 -13.2%
Commercial/Industrial Sector
Electricity 77,862 67,573 -13.2%
Natural Gas 123,916 106,309 -14.2%
subtotal 201,778 173,882 -13.8%
Transportation Sector
Gasoline 193,880 186,322 -3.9%
Diesel 107,082 106,385 -0.7%
subtotal 300,962 292,707 -2.7%
TOTAL EMISSIONS 696,498 634,798 -8.9%

While the reduction in GHG in Berkeley between 2000 and 2005 is a remarkable
accomplishment, a sustained, community-wide emissions reduction effort is necessary to
continue this trend and achieve Berkeley’s emissions reduction targets.

How does our energy consumption trandate into greenhouse gasemissions?
1 kWh of electricity = approximately 0.5 |bs. CO,e
1 therm of natural gas = approximately 121bs. CO,e
1 gallon of gasoline = approximately 201bs. CO,e
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D. EMISSIONS INVENTORY VS. CARBON FOOTPRINT

Not all of the greenhouse gas emissions generated by our community are included in
Berkeley’s emissions inventory. This does not mean that we limit our strategies to those
that reduce the emissions we can currently quantify. It means, rather, that with the
current state of emissions modeling, a community is limited in its ability to
comprehensively measure and quantify its climate impact.

This point illustrates the difference between an emissions inventory and a “carbon
footprint.” Berkeley’s inventory includes the emissions that we know how to measure
and that result from actions taken within the City. Alternatively, a “carbon footprint”
examines a broader range of emissions for which individuals and institutions are
responsible. For example, a “carbon footprint” may examine lifestyle and consumption
choices such as air travel; the energy required to grow and ship the food we eat; and the
“embodied energy” in products, i.e., the energy associated with acquiring raw materials
and manufacturing, packaging, transporting, distributing, using and disposing of a given
product. At this time, it is difficult to accurately calculate and assign responsibility for
the emissions that result from this energy consumption at a community scale.
Nonetheless, it is important that Berkeley residents and businesses do what is in their
power to reduce their “carbon footprint” by buying local, reducing packaging and taking
other climate-friendly behavioral steps outlined in this report.

E. EMISSIONSFORECAST AND TARGETS

Setting interim targets is essential in order to gauge community progress on the road to
80 percent by 2050. In fact, 10 -15 years is about the longest timeframe over which
defensible assumptions can be made about the impact on future emissions of things like
technological change, future growth in population and housing, and future local, state,
and federal legislation.

This plan focuses on actions our community can and should implement between now
and 2020,but in the context of promoting the types of innovative approaches that will
be necessary to achieve the ultimate 2050target.

The 2020target isa 33 percent reduction below 2000emissions levels, or about a 2
percent annual reductionin GHG emissions.

To accurately estimate the GHG reduction needed to achieve the 2020 target, it is
necessary to estimate a forecast of how the community’s future emissions may change in
a “business-as-usual” scenario. A “business-as-usual” scenario assumes no community
emissions reduction activities. It projects emissions based on applying basic population
and workforce growth factors to Berkeley energy consumption data. The Association of
Bay Area Governments (ABAG) provides projected workforce and population data.

Based on forecasted emissions levels, a 33 percent reduction below 2000 levels equates
to an annual GHG emissions reduction of nearly 207,300 tons.
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Greenhouse Gas Emissions Reduction Targets
in Annual Tons COze

2020 Target 2050 Target
Sector (33%) (80%)
Residential Energy Use 53,488 162,274
Commercial Energy Use 58,427 178,714
Transportation 95,421 289,620
TOTAL 207,296 630,607

The tonnage of CO,e associated with the interim 2020 target and ultimate 2050 target is
an estimate based on projected growth and as such should be adjusted depending on any
unexpected increase or decrease of Berkeley’s population or significant changes in
energy-intensive commercial and manufacturing activity. If Berkeley’s population
shrank unexpectedly, for example, then the number of tons of CO,e associated with the
targets would be lower.

Greenhouse gas emissions from each of the various sources must decrease steadily and
significantly over the coming years to meet the target. This requires implementing
strategies that reduce energy waste in new and existing residential and commercial
buildings. It also requires land use and other transportation-related strategies that
promote alternatives to the private automobile, such as public transit, walking, and
bicycles. A series of such strategies is outlined in the remaining chapters of this report.
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