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Significance of Communities

Climate change is unequivocal and largely
human-caused.! To avoid the consequences of
climate change, the whole world will need to
take part in a coordinated effort to reduce
emissions to the level deemed necessary by the
best science available. Despite nearly 18 years
of effort, starting with the creation of the
United Nations Framework Convention on
Climate Change (UNFCCC) in Rio de
Janeiro and continuing through, most notably,
Kyoto, and, most recently, Copenhagen, a
politically feasible global policy has not been
constructed. Unwilling to wait for an
overarching mandate, smaller actors are
beginning to enact strategies feasible within
their sphere of influence.

The urgency of climate change mitigation
along with the slow nature of large-scale
politics begs communities to begin efforts

toward the reduction of greenhouse gas
emissions. Communities respond to citizen
pressure, prepare for predicted community-
level mandates, pursue economic benefits of
efliciency and desire resource security. Often
the idea of states as laboratories for the
country are posed in order to solve problems.
Through the same logic communities fulfill a
similar laboratorial role. Community
economic structures provide opportunities for
grants, loans, subsidies and other funding from
every level of government as well as private
industry. In turn, communities are subject to
benefits of economic sustainability through
environmental sustainability. Ultimately lack
of power and authority within the centralized
global or national structure as well as necessity
to act quickly requires a strong role and
commitment at the local level.

Emissions Reduction Strategies

The heart of the analysis, and the bulk of our research, lies in a menu of 20 emissions-reducing
strategies. Recognizing that there are potentially hundreds of greenhouse gas reduction
strategies, we focused closely on 20 strategies over the course of our project. We thoroughly
researched and analyzed each of these twenty strategies, performing a complete cost-benefit
analysis of implementation and calculating potential emissions savings for the community.
Safeguard’s design allows the inclusion of more strategies in the future. As the results of our
case study indicate, more strategies will be necessary to achieve the long-term emissions

reduction goals.

Case Study: San Buenaventura

2008 Population*: 108,787
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2007 GHG Emissions Inventory: 750,305 metric tonnes of CO,e

SAFEGUARD provides a profitable set of emissions-reducing

strategies, which Ventura can apply to achieve the 2020 goal,

returning to 1990 emissions.

With the current set of strategies and estimated implementation
levels for Ventura, SAFEGUARD is unable to counteract the

business as usual emissions growth and reach the 2050 reduction
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goal. However, with more strategies and increased implementation

Ventura may be able to reduce to 80% below 1990 levels.
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SAFEGUARD: Strategic Analysis for Environmental GHGs Under AB32 Regulatory Demands
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Welcome Aaron Sobel Last User: Gavin Feiger

{ Dashboard | Instructions

@ Auto-Refresh Chat

Aaron Sobel: The database is ready for Ventura.

Allison King: | have entered the Ventura Baseline Emissions numbers.

Justin Whittet: | have adjusted the city's percent implementation for LED Lights.

Michael Conrardy: Checkboxes and sliders are set to the city's specifications on political will.
Gavin Feiger: Policy targets ready to go!

Aaron Sobel: Sweet!

Send

Baseline Emissions:

Electricity Natural Gas Gasoline Diesel Fuel Landfill Sequestered

’ Calculate Scenario ‘

193,951 | 149,423 |363,732 40,080 3,119

.00

Strategy
Increased Bicycle Infrastru...

California Emissions Stand...

Ceiling Insulation
Cool Roofs

Compact Fluorescent Ligh...

Light Emitting Diodes
LED 'Cobra Head' Street Li...
Low Carbon Fuel Standard
Methane Capture
Planting Trees

Public Transit

Rooftop Solar PV

Renewable Portfolio Stand...

Low-Flow Showers
Coordinated Signal Timing
Tire Pressure Program
Low-Flow Toilets
Upgrading Water Heater E...
Rainwater Harvesting

m
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Environmental Tip:
Give up paper towels. Use rags made from old clothes or buy some reusable microfiber towels, which
grip dirt and dust like a magnet, even when they get wet. Wash and reuse.

SAFEGUARD: ic Analvsis for

Rooftop Photovoltaic (Solar PV) Panels

GHGs Under AB32 Requlatory Demands.

I Force Strategy

Apply Strategy to Percent of City: 10 %
0% =) 100%
Square Feet of Rooftop: 96637650 Sq. Ft.
Energy Output Installation Costs
Derate Factor: | 0.77 = Cost Per Watt § 8.10
$1.00 () $10.00
Watt Peak Per Sq. Ft. 10 w Incentive Per Watt § 3.50
5 19 $0.00 () $10.00

Synopsis of Strategy

Perhaps the most recognizable and iconic symbol of sustainability, photovoltaic panels m
have been available for decades with constant improvements being made to the

technology. Photovoltaic panels are able to convert specific wavelengths of the sun’s light
spectrum into usable electricity.

While photovoltaic panels have high upfront costs for the consumer, there are many

benefits. Consumers are able to receive nearly free electricity for decades rather than

paying the fluctuating costs of a utility provider. Grid-tied electricity systems also have the
potential for owners to make a profit by selling electrons back to the grid that are not used
on-site. Though PV is not without an environmental footprint, electricity generated by solar
photovoltaic panels does not emit greenhouse gases to the atmosphere. Additionally, many |
incentives exist today to bring down the initial cost of photovoltaic panels, therefore making -
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Low Flow Showerheads [l LED lights

State Strategies
Selected Strategies
Woaste

Diesel

Gasoline

Natural Gas
Electricity

$55,400,

Determining Strategy Feasibility

Geographic

Geographic feasibility is determined through
physical attributes of a given city and is
imperative for determining reduction strategy
feasibility. Trees cannot be planted without
space to plant them, buildings cannot be
insulated if there is not a building to insulate
and rainwater cannot be collected if there is no
rain.

Economic

This project accepts the assertion that
worldwide climate mitigation is warranted,
and focuses on the economics of reducing
emissions on a localized, city scale. In the
context of California’s policy goals for
reducing emissions—and assuming that
communities wish to meet these policy goals
—we perform a cost-effectiveness analysis of
attaining reduction goals at the least cost to
the community. By compiling strategy-specific
cost-benefit analyses and emissions
calculations, our model prioritizes emissions
reduction strategies by one of two criteria (at
the user’s preference): lowest cost-per-
reduction or shortest payback-per-reduction.

Political

Political feasibility is the decisive criteria
determining the success or failure of a
greenhouse gas reduction strategy.
Geographic and economic factors allow
technical prioritization of reduction
strategies, but political feasibility is the
determining factor for final action. While
quantitatively measuring political feasibility
is interesting and may be useful at certain
levels, failings of currently established
methods prompted us to pursue a different
approach. Safeguard’s design addresses the
political feasibility of greenhouse gas
reduction strategies within a community
through extensive customizable options
within each of the strategies. Each strategy
includes a checkbox to enable or disable a
strategy in the analysis, regardless of
economic efficiency. Additionally, each
strategy has a slider allowing the user to
specify the amount of the strategy that could
feasibly be employed.

Policy-Driven Reduction Targets

Each path toward a solution requires an end goal. While there is no current government
mandate on cities, the entire state of California established the nation’s first cap on GHGs.
California’s Global Warming Solutions Act of 2006 (AB 32) establishes a near-term greenhouse
gas reduction goal of 1990 emission levels by 2020 and, combined with a related executive
order (S-3-05), calls for a reduction of 80% below 1990 levels by 2050.23 SAFEGUARD scales

these goals to the community-level providing cities with targets of their own.

Efficient Water Heaters CFL lights
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Bicycle Infrastructure
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annual savings

$68,000,000

upfront capital cost



