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Abstract

In 2017, the U.S. withdrew from the Paris Agreement, an international agreement with a
goal to lower greenhouse gas emissions and keep global temperature rise of the current century
below 2 degrees Celsius above pre-industrial levels. Stated reasons for the withdrawal was the
burdening of American citizens with tax costs, lost jobs, lower wages, industry shutdowns, and
diminished economic production. As a reaction, 407 U.S. city mayors signed a statement
agreeing to uphold the Agreement’s climate goals. Many of these cities have reaffirmed existing
climate plans or are creating new climate plans to combat climate change from the expected rise
of greenhouse gas levels. A climate plan is a document that guides a city through actions
towards reduced greenhouse gas emissions. The plans organize strategies, actions, and resources
needed to reach specified climate goals. As commercial buildings can contribute a large percent
of energy use and emissions of a city, a climate plan should focus a section of their plan on
commercial buildings. The goal of this report is to inform cities on the adoption process of a
climate plan through design, development, implementation, enforcement, and reporting as well
as present common building strategies. Nine existing city climate plans are summarized with
progress towards climate goals presented. The cities are analyzed based on emission reduction
progress, plan content, implementation, and specific building strategies. This analysis is

intended to provide direction for cities investigating the feasibility of adopting a climate plan.
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Chapter 1 - Introduction

The Paris Agreement was launched by the United Nations Framework Convention on
Climate Change in 2015 (UNFCCC, 2019). The Agreement was developed to combat climate
change by fast-tracking actions and investments needed to achieve lower greenhouse gas
emissions. The central goal of the Agreement was to keep the global temperature rise of the
current century below 2 degrees Celsius (3.6 degrees Fahrenheit) above pre-industrial levels. In
2017, the United States (U.S.) President Donald Trump announced the country would withdraw
from the Paris Agreement, stating it as “an agreement that disadvantages the United States to the
exclusive benefit of other countries” and “leav[es] American workers [...] and taxpayers to
absorb the cost in terms of lost jobs, lower wages, shuttered factories, and vastly diminished
economic production,” (U.S. Office of the President, 2017). Trump stated compliance with the
Agreement would cost jobs to manufacturing and production and proclaimed that a cease of
national contributions to the Agreement would end financial burdens placed on the country.

As a reaction, the Climate Mayors, a bipartisan peer-to-peer network of U.S. mayors
founded in 2014 working together to combat climate change, presented their commitment to
uphold the Paris Agreement goals in a formal statement to the U.S. President (Climate Mayors,
2017). The statement was agreed upon and signed by 407 U.S. city mayors who represent 70
million American citizens. The cities agreed to intensify their efforts to meet climate goals set by
the Agreement. These political leaders recognize climate change occurring on a localized level
and are looking for change in their environmental practices (Koski & Siulagi, 2016). Many of
these cities have reaffirmed existing climate plans or are creating new climate plans to combat

climate change.



Greenhouse Gas Emissions

Greenhouse gases are gases that trap heat in the Earth’s atmosphere (U.S. Environmental
Protection Agency, 2018). Certain levels of greenhouse gases are essential to life on Earth.
Alterations to these levels from human activity are affecting the Earth’s climate. Carbon dioxide
(COy) is the largest component in greenhouse gases and is found naturally in the atmosphere
from the Earth’s carbon cycle (U.S. Environmental Protection Agency, 2018). The most
influential human activity that emits additional CO- into the atmosphere is the burning of fossil
fuels. Greenhouse gas emissions are commonly measured in metric tons of CO; equivalent
(MTCOze). For brevity, references to emissions in this report refer to greenhouse gas emissions
from human activity.

Standards have been created to measure CO, emissions generated by a city. The most
commonly referenced in U.S. city climate plans are the Global Protocol for Community-Scale
Greenhouse Gas Emission Inventories (Global Protocol) and the ICLEI-Local Governments for
Sustainability U.S. Community Protocol (U.S. Community Protocol). The Global Protocol
provides a framework for cities to measure and report city-wide emission levels and develop an
inventory which tracks emission amounts by year (Greenhouse Gas Protocol, 2019). The Global
Protocol helps cities to establish a base year of emission levels and to monitor their progress with
performance tracking. The U.S. Community Protocol is the U.S. national standard and identifies
common categories of emissions recommended for measurement: built environment,
transportation, solid waste, wastewater and water, agricultural livestock, and life cycle (ICLEI,
2012). This standard is designed to help cities in the same way as the Global Protocol for
assistance with measuring and reporting emissions. The U.S. Community Protocol is in use by a

majority of U.S. cities and should be adopted by new cities looking to develop a climate plan as



it is the industry standard for local government operations (U.S Environmental Protection
Agency, 2016).

The U.S. Community Protocol (2012) built environment emissions accounting method
includes measuring emissions from government, residential, commercial, and industrial
buildings. The emissions calculated with this protocol are limited to energy use within buildings,
refrigerants, fire suppressants, and industrial processes. Energy-related emissions are measured
from buildings first by fuel combustion, electricity, or other forms of energy and are then
multiplied by emission factors for each source of energy. To estimate a city’s refrigerant leakage
and fire suppressant emission levels, the general methodology is outlined by the U.S.
Environmental Protection Agency. Industrial process emissions are accounted for by obtaining
data from inventories that are required to be reported to the U.S. Environmental Protection
Agency. For example, to obtain emissions from electricity usage in a city, the city’s annual
electricity usage would first need to be obtained in either kilowatt-hours or megawatt-hours.

This data should be able to be obtained from the electricity utility serving the city. This usage
amount would then be multiplied by emission conversion factors found in the Protocol, which
will then convert the electricity usage into emissions of CO2. Similar conversions for each

emissions category by the city will need to be done to find the total emissions by a city.

Climate Plans

A climate plan is a long-term document that guides a city through efforts and actions
towards a defined climate vision (Office of Energy Efficiency, 2013; Koski & Siulagi, 2016).
The climate plan organizes strategies, actions, and resources needed to reach the city’s climate

goals. A climate plan should outline thoughtful actions based on the priorities of the community



and encompass a broad range of emission reducing opportunities through coordinated planning
(Office of Energy Efficiency, 2013). A plan should be structured and carefully organized to
provide clear guidance through each action strategy. It needs to be an enduring, long-term plan
that establishes how each climate goal is to be achieved over time. The plan should be adaptive
so that it remains relevant beyond when the current administration has left office.

In a time when individuals are looking to do their part in reducing their carbon footprint,
local government must also step up and do their part. Local governments have the necessary
tools available to develop policies, gain financial support, and enforce sustainable emission-
reducing actions. Cities wanting to adopt a climate plan as part of its overall effort to create a
cleaner environment and increase quality of life for its community need to recognize the
financial implications that exist in a plan’s creation. The city’s ability to demonstrate
environmental consciousness, increased sustainability efforts, and promotion of healthy living

for its citizens is one way to justify the resource expenditure needed to support a climate plan.

Building Emissions and Energy Use
Commercial and residential buildings account for approximately 40 percent of U.S.

energy consumption and 40 percent of U.S. emissions (Vaughan & Turner, 2013). As the square
footage of buildings being constructed continues to increase over time, there will be a
corresponding increase in emission levels. Currently, urban areas account for 70 percent of
global energy use and emissions levels. Continued urbanization will only increase emission
values unless cities find a way to reduce them in both new and existing buildings (Deetjen,
Conger, Leibowicz, & Webber, 2018). Because of this, climate plans should define the actions

that the city will employ to reduce emissions specifically from buildings. The scope of this



report is limited to the discussion of commercial buildings. Residential buildings also provide
significant opportunities for reducing emissions, but there is an intentional distinction between
the two building sectors in this report. The commercial sector has been selected as the focus
because it has the ability to achieve a larger, more rapid impact. The emission reduction results
achieved through the corrective actions of a single commercial building owner would likely
require the participation of multiple residential home owners to produce an equivalent emission
reduction. Therefore, when the term buildings is used in this report, it references only
commercial buildings. This focus is easily manageable as city climate plans often incorporate
separate residential and commercial building strategies.

This report serves as a reference for cities pursing a reduction of emissions and
researching the potential of adopting a climate plan. The focus is on building emissions and
energy use as a major climate change contributor. Details of the necessary components to a
climate plan and the beginning steps for a city to follow regarding plan development are
presented in Chapter 2. Chapter 3 examines building emission reduction strategies commonly
included in climate plans. A case study of existing climate plans is included in Chapter 4,
followed by an analysis of the progress made by these cities towards their emission goals that
reinforces the benefits of a climate plan. Chapter 4 also presents a guide to assist cities in
understanding the content components that may be used in developing a new plan. Chapter 5
provides recommendations regarding content that should be included in a climate plan followed

by the recommendations and conclusion of this report.



Chapter 2 - Executing a Climate Plan

The execution of a successful climate plan requires a municipality to have a solid
foundation and understanding of all that is involved. This includes selection criteria for the
correct individuals necessary to lead the effort, the manner to select the content and focus of the
plan, and ultimately how to implement and enforce the content. It is important to recognize that
there are resources available which can provide cities with helpful information for creating a
climate plan such as the U.S. Office of Energy Efficiency and Renewable Energy’s “Guide to
Community Energy Strategic Planning” (2013). Resources such as this should be utilized by
cities that are creating a new plan. This chapter is designed to provide a guide to the climate plan

creation process of preplanning, development, and evaluation.

Preplanning

Preplanning is the first phase in designing a climate plan when initial ideas are
developed. The first step the city needs to take is to collect input from the community. Once the
concept of creating a climate plan has been discussed and community support is established, a
team needs to be assembled to oversee plan development. The plan must define the vision of
what the city hopes to achieve with its climate plan. The following paragraphs provide more
detail into each of these steps.

It is considered a best practice for municipal leaders seeking to develop a climate plan to
receive community input in the preplanning process. Gathering this input encourages members
of the community to participate and allows them the opportunity to indicate their support or lack
thereof of the climate plan. The involvement of a wide range of stakeholders representing both

the municipal government and the community, provides valuable insights, yields new ideas, and



assists in prioritizing recommendations for meeting the community’s objectives and needs
(Office of Energy Efficiency, 2013). Activities such as public forums or online surveys can be
used to collect Community input which is helpful in understanding the necessity or public
support of a city’s proposed climate plan. Community support is critical to the success of any
climate plan. If significant resistance to a plan were to occur at the point of community input, it
may indicate that the city should rethink their climate plan, regroup, and consider next steps for
emission reduction.

After creation of a climate plan has been authorized, the next crucial step is to create a
strong leadership team. This team needs to be comprised of people who can maintain focus on
the planning process, manage interactions with government offices when necessary, motivate
stakeholder to contribute, promote completion of an effective plan, and ensure the plan’s
implementation over time (Office of Energy Efficiency, 2013). The leadership team is typically
selected by the government office or group in charge of initial up-front work for preplanning.
The team would then report to a government office, commonly an office of sustainability if it
exists within the municipal structure, or form an entity that communicates closely with the city
government.

The Office of Energy Efficiency and Renewable Energy’s (2013) “Guide to Community
Energy Strategic Planning” recommends certain leadership roles be filled to create the team:
Champion, Plan Manager, and Leadership Team. The Champion is the executive-level authority
behind the plan. This role is typically filled by the city mayor, city councilor, or a prominent
government official or staff member. The Champion provides overall leadership for the team
and gives credibility to the climate plan from the perspective of the community. The Plan

Manager is the lead administrator for the plan process. This person directs logistics, and the



position is often filled by a senior manager with the skills and resources to manage and develop
the complete climate plan. This may be a full- or part-time position on top of other municipality
duties. Plan Managers are commonly individuals that serve as a public works or energy manager
or a sustainability coordinator because of their ability to directly access the Champion. The
Leadership Team is the additional group of influential leaders in charge of carrying out the plan
process. This team may be composed of heads or representatives from government departments
such as sustainability, municipal utility, public works, buildings/construction, planning,
transportation, or budget office. The team may also include representatives from the community
such as businesses, universities, utilities, or non-profits. The number of team members varies
with the needs and size of the city.

The newly created team determines the vision for what the city hopes to achieve with the
climate plan and evaluates the current energy profile of the city by completing an emissions
assessment. This is an important step because it establishes the baseline of the city’s goals and
identifies the city’s emission values. Guidance for performing an emissions assessment can be
found in various emission inventory protocols previously introduced in Chapter 1. To achieve
this, the leadership team should engage experts who can develop an energy profile of the city,
assess current energy usage and supply, and identify potential future energy sources (Office of
Energy Efficiency, 2013). Experts on developing an energy profile and part of a task force can
consist of public works department representatives or facility management, analysts to compile
data, city budget or finance department employees with knowledge of financial information, and
utility company representatives. Once the energy vision is determined, the team then needs to
create an organized inventory of energy policies, plans, projects, and programs, to communicate

the findings to their stakeholders.



As many of the strategies have a financial impact, determination of the funding
mechanism needs to be part of the early planning stages of the climate plan. Determining the
funding source for priority items as well as identifying the staging of short- and long-term
investments increases the potential of the plan success (Office of Energy Efficiency, 2013).
Financial planning must occur early in the climate plan creation process since it likely guides the
aggressiveness of the plan. The financing plan establishes how to incorporate the climate plan
into other planning and budget efforts by determining how it interacts with other city plans
(Office of Energy Efficiency, 2013).

Scott Anders (2018) explains in his post to the Energy Policy Initiatives Center Energy
Blog that financial planning needs to be done for expenditure and implementation costs.
Expenditure costs include capital expenses, salary and benefits of personal, consultant expenses,
and materials and supplies. Implementation cost will need to include both measurement
activities and coordination and reporting costs. Measurement activities include developing and
enforcing ordinances, developing and implementing programs, and capital projects.
Coordination and reporting costs include updates to the emissions inventory, coordination
meetings, and costs to monitor and report progress.

Climate plans are not easily comparable when examining the cost of a plan and strategies
(Steele, 2018a). Differences between cities such as city history and timing of the climate plan
make it very difficult to budget one city based on another’s previous results. A benefit cost
analysis should be done to determine the cost effectiveness in dollar per MTCO2e that will result
from actions defined in the climate plan (Steele, 2018b). Other metrics of measurement include
a benefit-cost ratio, payback period, return on investment, and internal rate of return. These

metrics are used to determine the benefits versus costs of a climate plan and the time required for



benefits to equal or pass the cost of strategies. Ultimately, the city will need to view this cost
analysis in the preplanning of the climate plan creation process to determine what strategies work
best in the city and if their climate plan will impact emission savings over time to justify the

expense.

Development Process

The development process of the plan begins after the leadership team has determined the
climate vision for the city. The leadership team needs to refine the climate vision by establishing
an overall climate goal, and by creating strategies to reach the target emission reductions.
Besides defining the strategies, the plan should also identify items such as strategy impacts, the
agency in charge of strategies, and a timeline. The more common items typically included in a
climate plan are outlined in the following sections of this report. These items are not an all-

inclusive list of content nor is every item included in this list required for a successful plan.

Climate Goal

A climate plan is most beneficial when it has a clear goal for which the city can strive.
The leadership team is responsible for establishing the plan’s climate goal for what the city
hopes to achieve after a specified period of time. Typically, climate goals are quantifiable,
meaning that they have a numerical value and method to measure progress. There should also be
a defined timeline to accomplish the goal.

An example of a common climate plan goal is to reduce emissions from the city by a
certain percentage by a specified year. Many cities with climate plans have established a long-

term goal to reduce emission levels by 80 percent by the year 2050, in line with the Paris

10



Agreement. Interim goals should also be developed to help the city remain motivated as well as

allow progress over a shorter time to be monitored.

Emission Sectors and Associated Goals

After identifying a goal, divisions of emission sectors should be created. These sectors
group the different emissions that should be addressed and then each emission is assigned with
an individual strategy. The number of sectors should be determined by how the city wishes to
organize and group strategies. The three sectors with the greatest opportunity for impact are 1)
commercial buildings, 2) residential buildings and 3) transportation, since these sectors usually
contribute the greatest amounts of emissions. Other common sectors that cities often include in
their emission analysis include waste and energy. In addition to overall and interim goals,
emission sectors should have their own set of smaller goals. These goals are what the city hopes
to achieve for each sector. For example, a city plan has a goal for the building sector to reduce
emissions from buildings 50 percent by the year 2030.

To achieve emission sector goals, strategies must be identified. Emission sector
strategies list the detailed actions the city shall implement. In the example of reducing building
emissions by 50 percent, the city may choose to require building benchmarking, require city-
operated facilities to have a building certification, or update the current building energy code.
The list of strategies is endless, but strategies need to be achievable for the city to have any
impact. Chapter 3 further expands upon common building emission reduction strategies.

As the strategies are created, they should be prioritized to allow sector goals to be met.
The plan should prioritize strategies that have a larger impact on emission reduction or are able

to be implemented quickly. By implementing actions with a higher priority and effectiveness,
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the community should see reductions in emission values sooner (Office of Energy Efficiency,
2013). This helps the city leaders gather support for the climate plan as citizens are able to

recognize the tangible impact the plan has had on the city and communities.

Strategy Impact

Individual strategies can impact a city in other ways beyond simply reducing emissions to
meet the overall goals. Common examples of potential impacts include: emission reduction,
economy stimulation, job creation, health benefits, and environmental improvements. These
auxiliary impacts become part of the talking points used to encourage the adoption and
continuation of effort for a plan.

The economic impact that a strategy has on a city refers to how each strategy benefits the
city financially. This impact might also identify whether a strategy is profitable by reducing
energy consumption and utility bills for the city. There is the potential that some of the strategies
can result in job creation in the green and sustainable market or improve jobs that already exist.
An example of a building emission reducing strategy that impact jobs includes expanding
demand for the renewable energy market. This may result in the design and application of newer
technology on existing buildings such as more photovoltaic panels. This requires the hiring of
engineers for the design, contractors for the construction, and increased sale by technology
vendors all while reducing emissions. Identifying and communicating this impact illustrates to
community members the positive influences emission reducing strategies have toward
individuals in addition to the benefits for the city as a whole.

The health benefits of a strategy can also positively affect individuals in the city. Health

benefits may be direct, such as promoting walking and bike riding over automotive
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transportation, or indirect such as “greening” the city through an increase in the number of trees.
Similar to job support, the impacts in the health category benefits individuals with its
implementation while also promoting community participation and efforts. Reducing carbon
emissions with environmental impact strategies benefits the quality of the natural environment in
which the city is located, contributing to the wellbeing of a community.

For effective implementation of the climate plan, strategies should be designated by the
leadership team to individual government agencies. Assigning responsibilities to multiple
agencies ensures a higher degree of success for the plan as it creates a sense of personal
responsibility for the individuals within those agencies to see that their strategies are
implemented successfully. A timeline of each strategy is essential for developing the schedule of
when each individual action should take place for reaching the climate goal. Documenting the
timeframe for each action in the plan contributes to better organization and efficiency while

helping to keep the city focused toward their goals.

Implementation and Evaluation

The manner in which a climate plan should be organized should be clearly outlined
through an implementation section that addresses how progress will be reported, when the
climate plan should be updated, and how often the leadership team will meet. For a plan to be
properly implemented, progress needs to be reported periodically, so that decision-makers,
stakeholders, and the community are informed on the plan’s effectiveness. Climate plan
progress needs to be regularly evaluated and shared with the public to ensure transparency of the

plan’s development, implementation and outcomes.
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Periodic evaluation of the climate plan allows for adjustments to be made, validates
progress towards goals, keeps the public interested, and celebrates plan successes (Office of
Energy Efficiency, 2013). Adjustments to the plan can be made, if necessary, when strategies of
the climate plan are found to be ineffective at making progress toward the overall goal. Other
adjustments may be needed when new data and technologies become available that the city
wishes to implement into the plan. Data supporting progress toward the climate goal validates
that the efforts and investments made are contributing to reduced emission levels in a measurable
and guantifiable manner. The data also provides evidence that the climate plan’s longer term
goals are realistically obtainable. It is crucial for the public to be continually informed on the
plan’s progress to keep their interests heightened and to celebrate the plan’s successes.

The frequency of progress reporting will vary based on the plan and city, but it is
commonly conducted on an annual or biannual basis. Updates to the climate plan should occur
on a regular cycle that is clearly defined in the plan. This reporting cycle keeps the plan updated
as new strategies and technologies emerge over time. Without regular meetings of the leadership
team to review the data and results, the plan may fall out of date and stray farther from achieving

its goals.
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Chapter 3 - Commercial Building Emission Reduction Strategies

Examining various existing city climate plans currently in effect, it can be seen that
commercial buildings typically generate the greatest amount of emissions within a municipality
when compared to other emission groups. Because of this, commercial buildings should have a
separate emission sector in a city’s climate plan. Chapter 3 focuses on examples of commercial
building emission reduction strategies that were found within several cities’ climate plans. Due
to their more significant impact potential, Commercial buildings are often separated from
residential for emission reduction consideration, thus this report only focuses on commercial
strategies.

Each strategy requires financing, which is necessary to support additional staffing
involved with strategy execution, expenses associated with providing incentives, and the cost of
strategy implementation. This financing will need to be determined early in the preplanning
process of the climate plan, as payback years and dollar per MTCO2e paybacks should be
analyzed to find viable strategies.

To encourage emission-reducing building strategy participation, a city government may
offer incentives to building owners to make the implementation of energy efficiency options
more affordable. The city may offer rebates and incentives for owners who invest in energy and
emission reducing building strategies and should educate owners about these incentives through
effective marketing tactics (Deetjen et al., 2018). Incentives may or may not be monetary,
depending on the budgeting of the city. The city will need to determine how to finance
incentives, whether it be from allocated city budgets, grants, or contracts with utilities.
Otherwise, non-monetary incentives will need to be prepared. The following strategies are

discussed in this chapter and can be incentivized by the local government: conduct building
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benchmarking, retrofit existing buildings, encourage renewable energy, promote energy
certifications, and adoption of energy and stretch codes. This is not an all-inclusive list of ways
to reduce emissions from buildings, but these are common strategies that have been adopted
from climate plans already in effect. Chapter 4 illustrates how these strategies have been applied
in specific city climate plans and how these cities have determined financing for strategies and

implementation.

Building Benchmarking

A common action for many cities with climate plans is benchmarking. Building
benchmarking is the comparison of measured energy performance of a building to that of similar
buildings or pre-set benchmarks of modeled simulations (Wang, Yan, & Xiao, 2012). A climate
plan that requires benchmarking specifies which buildings need to submit a report. A common
example of this would be to require a report from all commercial buildings greater than 50,000
square feet. The leading benchmarking tool available is the ENERGY STAR Portfolio Manager,
a free online program through the U.S. Environmental Protection Agency, that allows building
owners to compare their properties to similar buildings (Hart, 2015). For benchmarking to be
effective, a transparency policy should be adopted that makes energy performances publically
available. For example, Minneapolis, Minnesota posts annual reports through their city
government website for both private and public buildings in the city (City of Minneapolis, 2018).

By comparing a building’s energy use to similar facilities, building owners may identify
opportunities for improvements and recognize the benefits of quantifying energy savings (Office
of Energy Efficiency, 2019). Though benchmarking, buildings that under-perform are identified,

prompting owners to investigate inefficiencies and pursue improvement strategies. Once
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changes have been made, any energy savings can be quantified through comparisons to the past
performance records for a given building and against the records of other building stock. Cities
requiring building energy data to be made available at the time of a building sale, drive the
building market to become more competitive as potential buyers are enabled to assess energy
usage as an important consideration when evaluating properties. This use of benchmarking
strategies in the real estate market gives building owners considering the sale of their property an
incentive to reduce energy use of their buildings. The city benefits as well through overall

energy reduction and reduced emission levels.

Retrofit Existing Buildings

Existing buildings built under a previous energy code may not be as efficient as new
buildings. Because they were built before a city’s adoption of a climate plan, any strategies of
the plan aimed at new construction of buildings are not be applied to those already in existence.
The city may opt to include retrofit programs for existing buildings into their climate plan.
Programs targeted at existing building improvements should include strategies designed to bring
existing buildings up to a more current energy code.

Existing building programs may also refer to energy saving measures that can be
immediately implemented such as energy auditing or retro-commissioning programs. These
programs will help buildings identify ways existing equipment and systems can be improved to
operate more efficiently (Blumberg, 2018). These reports will also facilitate ways to improve the
energy efficiency of an existing building by identifying building system deficiencies that could
include actions such as: repairs, cleaning, valve or sensor adjustments, correcting controls and

program settings, or changes to operational practices. The city should develop financial
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incentives targeted towards existing building owners that encourage them to adopt retrofit
programs which allows for greater participation in the climate plan than solely considering

programs for new buildings.

Renewable Energy

Cities may adopt programs to expand their renewable energy production and use. Energy
that comes from a naturally replenished source such as biomass, hydropower, geothermal, wind,
and solar are all examples of renewable energy (U.S. Energy Information Administration, 2018).
A climate plan may identify a target of community energy consumption to be a certain
percentage of renewable energy by a specified year, such as 50 percent renewable energy by the
year 2030 or 100 percent renewable energy by the year 2050. Targets such as this greatly reduce
the amount of non-renewable energy used by buildings, thus reducing the total emissions of the
city.

Encouraging demand for a net-zero energy construction market through education and
incentives is a strategy a city may want to implement in their climate plan. The World Green
Building Council (2019) defines a net-zero energy building as one that is highly efficient and is
powered completely from on-site and/or off-site renewable energy sources. Net-zero energy
buildings consume as much energy as is produced, typically by renewable sources, over the
course of a year (Rosenberg, Jonlin, & Nadel, 2017). In some cases, the building may be energy
positive and produce more energy than it can consume, and the building is able to sell excess

energy back to the electricity grid (Portland, 2015).
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Building Energy Certifications

A city climate plan may choose to require new or majorly renovated buildings to obtain a
building energy certification. To obtain an energy certification, a building must meet a certain
energy performance specified by an authorized institute (Wang, Yan, & Xiao, 2012). These
programs typically include an energy rating process or energy labeling scale that quantifies
energy use and specifies a minimum performance the building must meet. If the climate plan did
not require an official energy certification for new construction, the city may instead provide
incentives to building owners who voluntarily elect to earn a certification with rewards such as
lower permit fees or an accelerated review process. The climate plan may require city-operated
buildings and facilities to earn a specific energy certification.

Some of the more common energy certifications in the U.S. are LEED, ENERGY STAR,
Green Globes, Building EQ, and Living Building Challenge. LEED, or Leadership in Energy
and Environmental Design, by the U.S. Green Building Council is an internationally recognized
green building rating system that works through a points or credit system to provide healthy,
highly efficient, and cost-saving buildings (USGBC, 2019). ENERGY STAR rated buildings
certified by the U.S. Environmental Protection Agency are widely recognized as being a symbol
of energy efficiency and use on average 35 percent less energy than non-rated buildings
(ENERGY STAR, 2019). Green Globes is an online green building rating and certification tool
administered in the U.S. by the Green Building Initiative and is a self-assessment questionnaire-
based platform (Green Globes, 2019). Building EQ by ASHRAE is a quick energy analysis that
analyzes a building’s energy performance through an online portal that provides a free score
(ASHRAE, 2018). Living Building Challenge, by the International Living Future Institute, aims

to create buildings that “give more than they take” and requires performance standards be
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demonstrated through seven areas: place, water, energy, health and happiness, material, equity,

and beauty (International Living Future Institute, 2019).

Building Energy Codes

One way to ensure all newly constructed and renovated buildings in a city are performing
better in terms of energy efficiency is to adopt a newer version of building energy codes.
Building energy codes define the minimum performance related to energy consumption. Model
building energy standards and codes, which are developed and maintained by independent
organizations, are developed through the International Code Council (ICC) and ASHRAE with
the assistance of the llluminating Engineering Society and the American National Standards
Institute (Cohan, 2016). Both organizations develop codes or standards which are updated every
3 years. ICC developed the International Energy Conservation Code (IECC) to regulate
minimum energy conservation requirements for new buildings (International Code Council,
2017). ASHRAE developed Standard 90.1 to serve as the minimum energy efficiency for
commercial buildings (ASHRAE, 2016). Standard 90.1 provides minimum energy efficiency
requirements for new construction of buildings and their systems, new additions to existing
buildings and their systems, and new systems and equipment installed into existing buildings.

Energy codes and standards can be adopted by federal, state, and local governments, but
local adoption is most relevant for city climate plans (Cohan, 2016). The Federal Government
requires the Department of Energy (DOE) review each newly published model energy code to
determine if the code results in an increased energy efficiency. The DOE issues a conclusion of
results and declares whether the newest energy code is more stringent than its predecessor and by

what degree. By adopting a newer version of the energy code, a jurisdiction can assure that their
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newly constructed buildings are meeting a minimum level of energy efficiency greater than that
of the previous code.

Financing implications need to be considered when determining the version or level of
energy codes to be adopted. A municipality must account for the costs of training code officials
and building industry professionals on the new code. Building energy codes and standards are
developed with the intent of being cost effective through a return on investment from energy
savings realized over the life of the building (Nelson, 2012). Jurisdictions with higher energy
costs experience a greater monetary benefit from more rigorous energy codes because increased
energy efficiency reduces the cost of building operations. Updated building energy codes
advocate for advancements in technology within a jurisdiction as the new codes are written to
stay current with the latest developments in building science and technology (Vaughan & Turner,

2013).

Stretch Codes

Stretch codes are a more aggressive, alternate compliance path to a model energy code or
standard that results in more energy efficient buildings (New Building Institute, 2019).
Buildings under a stretch code are required to be designed to a higher energy efficiency than the
base model code or standard. Stretch codes promote advancements in technology and are written
to encourage greater energy efficiency than the minimums defined in the IECC or Standard 90.1.
Commonly, a version of the IECC or ASHRAE 90.1 is adopted as the foundational document,
then additional requirements are defined by the jurisdiction in the adopted stretch code language

(U.S. Department of Energy, 2013).
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When adopting stretch code content, it may be necessary to have stakeholders’ input
through advisory group meetings (New Building Institute, 2018). Stakeholders can include code
officials, housing agencies, elected officials and their staff, local building owners, engineers,
architects, contractors, utilities, and energy efficiency organizations. The stakeholders should
review and suggest modifications to the code language based on their knowledge, experience,

and perspective.

Leading by Example

City governments should lead by example through the adoption of the strategies created
in the climate plan for municipally-owned buildings. If the plan were to call for participation in
building strategies, the city would implement those strategies within their own buildings and
properties. The advantage of this is to show the community that the government is invested in
the new climate plan and is committed to emission reduction. For a climate plan to be effective,
the city government needs to implement all strategies of the plan onto their own buildings and
properties if they hope for the same implementation to be accepted by members of the
community.

Each of the strategies addressed in this chapter should be implemented by the city
government on city-owned buildings and properties. A city looking to create a climate plan
should also examine examples of plans already in effect to see how other governments are
fighting climate change by reducing emission levels in their communities. A building emission
reduction strategies may work for one city but not another. It is beneficial to recognize the
successful strategies of different climate plans from example cities to determine what should be

utilized in a new climate plan. Chapter 4 of this report addresses how climate plans have been
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executed in various cities across the United States and provides examples for cities creating new
climate plans who are looking to reduce emissions within their city through reduction strategies.

\
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Chapter 4 - Case Studies

The prior chapters have addressed development considerations and the content commonly
included in climate plans, however, it is also important to examine active climate plans that are
proving successful in different municipalities. This is especially helpful to cities who are
exploring the options for a new plan. This chapter outlines and compares different city climate
plans currently being implemented to provide this perspective. Nine city climate plans were
selected for analysis. The criteria used for selection took into consideration their position on the
American Council for an Energy-Efficient Economy’s (ACEEE) most recent 2017 ranking of
U.S. cities on energy efficiency policy and program efforts, city population, age of the city plan,
and plan strategies that had quantifiable goals. Every city selected was one of the 407 members
of the U.S. Climate Mayors agreement which expressed a commitment to adopt, honor, and
uphold the Paris Agreement goals in response to the 2017 U.S. decision to withdrawal from the
Paris Agreement (Climate Mayors, 2017).

Each year, ACEEE ranks the largest U.S. cites on energy efficiency policy and program
efforts. Many of these larger cities ranked highly due to the climate plans created by these cities
which have measurably reduced emission levels. The most recent list from 2017 was reviewed
to select greater population cities with climate plans for analysis. Selection was intentionally not
limited to the top nine ranked cities to demonstrate that there are cities accomplishing great
things besides those that are regularly identified as the most progressive in energy efficiency and
emission reduction.

Population differences and age of the plan was additional criteria evaluated for selecting
city plans to use as examples for analysis, because it is important to show not only that larger-

population cities are utilizing climate plans, but also cities with smaller populations. Cities were
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categorized as large that have a population over 500,000 people, medium that have a population
between 100,000 and 500,000 people, and small that have a population less than 100,000 people.
A variety of city sizes is necessary to demonstrate building emission reducing strategies from
small and large cities, which often have different building sizes and types. While a larger city
may have high-rises, these types of buildings likely won’t be found in many smaller cities. Both
older and newer plans were selected for each city size to show it is not too late to for any sized
city to create a climate plan, but also to show the progress older plans have achieved over the
years.

Cites were also selected based on their climate plans having quantifiable goals. This
means that each plan had goals that could be assigned with a numerical value for comparison and
monitoring. Every plan selected had an emission reduction percentage that the city wished to
reach by a specified year. By analyzing cities with quantifiable goals, the success of the cities’
climate plan can be analyzed graphically and compared to one another.

The cities selected are shown on a map of the U.S. in Figure 4.1. Three large cities were
selected: Portland, OR; Denver, CO; and Philadelphia, PA (indicated by a green dot). Three
medium cities were selected: Cleveland, OH; Minneapolis, MN; and Pittsburgh, PA (indicated
by a purple square). Three small cities were selected: Aspen, CO; Blacksburg, VA; and
Flagstaff, AZ (indicated by a red triangle). Each of the following sections provide an overview
of the city, its climate plan details, and total emission levels within those cities during the
baseline year of measurements and the most recent year of data available. These total emission
levels are made up of the emission sectors included in the “Emission Sectors Included in Total
Emissions”, and the protocol used for emission level collection is also provided. Each plan

breakdown provides an overview of the climate plan, how the plan addresses commercial
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building emissions, and how the city intends to implement the plan moving forward. An analysis
of these nine city plans that compares emission reduction progress and climate plan contents

located at the end of the chapter.
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Figure 4.1 U.S. Map Locations of Selected Climate Plan Cities
(Map modified from Wikimedia Commons, 2012)

Portland, Oregon (Large City)

Oregon has a statewide goal to reduce carbon emissions by 10 percent of 1990 levels by
the year 2020 and 75 percent by the year 2050 (City of Portland, 2015). Portland, Oregon has
already reduced carbon emissions by 14 percent since 1990, even with a population increase of
31 percent over that time period (City of Portland, 2018). The city was ranked number four in

the ACEEE’s most recent 2017 ranking of the largest U.S. cities on energy efficiency policy and
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program efforts (ACEEE, 2017). Portland has a population of roughly 652,000 people, and is
the most populated city in Oregon, covering a land area of about 133.5 square miles (World
Population Review, 2019a). Portland has a history of working to reduce carbon emissions in the
city, beginning with the 1993 Carbon Dioxide Reduction Strategy. In 2001, the Reduction
Strategy was followed by the Multnomah County-City of Portland Local Action Plan on Global

Warming, and later with the Climate Action Plan in 2009.

Plan Overview
Population: 652,000
Plan Name: Climate Action Plan
Year Created: 2009
Last Updated: 2015
Update Cycle: 5 years
Plan Goal: Reduce carbon emissions by 80 percent from 1990 emission levels by the
year 2050, with an interim goal of 40 percent reduction by the year 2030.
1990 Emission Levels (Baseline):
Total: 8,989,460 metric tons of CO2 equivalent (MTCO2e)
Buildings: 5,512,000 MTCO2e
2013 Emission Levels:
Total: 7,695,000 MTCO2e (14.4 % reduction from 1990)
Buildings: 4,772,000 MTCO2e (13% reduction from 1990)
2050 Emission Levels (Goal):

Total: 1,777,000 MTCO2e (80% reduction from 1990)
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A complete list of emission values is provided on Table 4.1 (City of Portland,
2015)
Emission Sectors Comprised in Total Emissions: Buildings, transportation, and waste
disposal.
Emission Measurement Process: ICLEI-Local Governments for Sustainability U.S.
Community Protocol.
Building Energy Goals: Reduce the energy use of all buildings built before the year
2010 by 25 percent, achieve zero-net carbon emissions in new buildings and homes, and
50 percent of all energy to buildings to come from renewable resources.

Plan URL.: https://www.portlandoregon.gov/bps/49989

Climate Plan

The Climate Action Plan was adopted in 2009 in Portland and Multnomah County and is
run by Portland’s Office of Planning and Sustainability (City of Portland, 2015). The goal of the
plan is to reduce carbon emissions 80 percent from 1990 levels by the year 2050 with an interim
goal to reduce emissions by 40 percent by the year 2030. The plan has 20 objectives and over a
hundred actions the city wishes to complete or have underway by 2020 when the next plan

update is to occur, three of which are aimed at building energy use.

Buildings and Energy
The Climate Action Plan has identified buildings to be the largest contributor to carbon
emissions in Multnomah County, making up 62 percent of total emissions in 2013 (City of

Portland, 2015). The plan identifies two changes that must be made to reduce these emissions:
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improve energy efficiency in existing and new buildings and increase the use of renewable
energy used. The objectives for emission reduction in buildings by 2030 are to reduce the total
emissions of all buildings built before the year 2010 by 25 percent and to achieve zero-net
carbon emissions of all new commercial buildings and houses. The city also plans for 50 percent
of building energy supply to come from renewable resources with 10 percent of that renewable
energy being produced in Multnomah County.

To accomplish these objectives, Portland needs to complete specific actions by the year
2020, when the next plan update will occur. These actions include the implementation of a
program that requires building energy performance ratings, reduces the dependency on fossil
fuels and coal for electricity, and increases the use of renewable energy (City of Portland, 2015).
The city also plans to continue actively participating in revisions to the Oregon building energy
code to help incorporate net-zero energy efforts and design practices and help the state develop a
market for renewable energy. The building section of the Climate Action Plan can be found in

Appendix A.

Implementation and Moving Forward

To achieve the Climate Action Plan objectives, Portland must have the support of
government staff and its community for implementation. The goal for plan implementation is for
the city’s staff to work across departments and bureaus. The actions listed in the climate plan for
implementation are to be achieved by the next update in 2020. These actions are fostering
community engagement, cross-agency collaboration and training, green energy career training,
partnerships, development of climate action metrics, and annual progress reports (City of

Portland, 2015).
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The government must lead the community by example through implementation of the
plan into city operations. As a result of this, Portland’s annual energy bill was about $5.7 million
less and carbon emissions from city operations were down 17 percent from the 2006-2007 fiscal
year (City of Portland, 2015). To further commit to its goals, Portland adopted a renewed set of
Sustainable City Government Principles and Environmental Performance Objectives. The city
government also passed the Green Building Policy for city-owned facilities that requires new
city-owned buildings to register and be certified at a LEED gold level or higher and/or achieve
Living Building Challenge status (ACEEE, 2017). It also requires existing city-owned and
occupied buildings to achieve LEED silver and G-rated Tenant Improvement Guide certification.
Portland is also seeking to provide more opportunities for its lower-income population to
participate in energy efficiency and renewable energy programs. The city smartly recognizes
that reaching for efficiency and energy goals should benefit lower-income citizens instead of

burdening them.

Denver, Colorado (Large City)

Denver, Colorado has a population of approximately 704,600 people (Murray, 2018) and
covers about 153 square miles (World Population Review, 2019b). Denver was named ninth on
the ACEEE’s 2017 ranking of the largest U.S. cities on energy efficiency policy and programs
(ACEEE, 2017). In 2007, Denver released its first Climate Action Plan and was one of the first
U.S. cities to sign the Mayor’s Climate Protection Agreement of the U.S. Conference of Mayors,
the Mayor’s National Climate Action Agenda, and the Global Covenant of Mayors (City of
Denver, 2018). Significant progress has been made in meeting these agreements with the release

of the city’s Climate Adaption Plan and its 2015 update. The Climate Adaption Plan exists as a
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supplement to the Climate Action Plan and offers strategies to adapt to future climate change.
The Climate Action Plan, renamed the 80x50 Climate Action Plan, was updated in 2015 and
establishes a long term goal to reduce emission levels by 80 percent by the year 2050 using 2005
emission levels as a baseline. Denver’s greenhouse gas inventory was updated in 2017 to meet

global reporting protocols and detailed analysis.

Plan Overview
Population: 704,600
Plan Name: 80x50 Climate Action Plan
Year Created: 2007
Last Updated: 2018
Update Cycle: none currently in place
Plan Goal: Reduce emission levels by 80 percent by the year 2050 from a baseline of
2005 emissions, with interim goals of 15 percent reduction by 2020, 30 percent by 2025,
45 percent by 2030, 55 percent by 2035, 65 percent by 2040, and 75 percent by 2045.
2005 Emission Levels (Baseline):
Total: 13,200,000 MTCO2e
Buildings: 7,045,000 MTCO2e
2015 Emission Levels:
Total: 12,700,000 MTCO2e (3.8% reduction from 2005)
Buildings: 6,430,000 MTCO2e (8.7% reduction from 2005)
2050 Emission Levels (Goal):

Total: 2,640,000 MTCO2e (80% reduction from 2005)
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A complete list of emission values is provided on Table 4.1 (City of Denver,
2019)
Emission Sectors Comprised in Total Emissions: Building energy use, transportation,
waste, and material use.
Emission Measurement Process: Global Protocol for Community-Scale Emission
Inventories.
Building Energy Goals: Reduce emission levels by 50 percent in commercial buildings
from a baseline of 2005 levels by the year 2050 and net-zero energy by new buildings by
2035.
Plan URL.: https://www.denvergov.org/content/denvergov/en/environmental-

health/environmental-quality/climate.html

Climate Plan
The 80x50 Climate Action Plan stakeholders consist of the Technical Advisory

Committee and the Task Force. During the creation process, the Technical Advisory Committee
worked to create a list of emission reductions while the Task Force integrated the summary
matrix of the Technical Advisory Committee into a larger framework to create a plan to meet the
80x50 climate goals. Denver’s 80x50 Climate Action Plan has an overall goal of reducing the
city’s emissions 80 percent by the year 2050 from its 2005 emission levels (City of Denver,
2018). The 2018 plan lays out interim goals for emission reductions: 15 percent reduction by
2020, 30 percent reduction by 2025, 45 percent reduction by 2030, 55 percent reduction by 2035,

65 percent reduction by 2040, and 75 percent reduction by 2045. The use of multiple interim
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goals along with set goals for buildings, transportation, and the city’s electricity supply, defines

the progression towards the overall 2050 goal.

Buildings and Energy

The overall building goals for Denver are a reduction of emission levels by 50 percent in
commercial buildings from a baseline of 2005 levels by the year 2050 and net-zero energy of
new buildings by 2035. To achieve this, Denver has planned to adopt the 2018 IECC as part of
its plan to decarbonize buildings within the city (City of Denver, 2018). The government also
plans to participate in the IECC code update process to influence the adoption of more stringent
energy codes. Along with the 2018 IECC, the city plans to develop a stretch code with
incentives for new buildings and an energy performance program that would require less
efficient existing buildings to make periodic cost-effective and incremental energy
improvements. The city anticipates adopting new building energy codes when released while
also requiring net-zero new construction by the year 2035. Denver will continue with its
Energize Denver program, which focuses on energy efficiency in commercial and multifamily
buildings and includes benchmarking requirements. The building section of the Climate Action

Plan can be found in Appendix B.

Implementation and Moving Forward
Denver plans to continually reassess the strategies and goals within the plan to stay up-to-
date with technological advancements, economic trends, and climate science (City of Denver,
2018). Denver’s 80x50 Climate Action Plan does not have a specific section for implementation

techniques, but the city has sought community feedback after an extensive stakeholder creation
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process. Denver citizens were encouraged to take the 80x50 Climate Goal Survey and attend
community presentations over the report. Over 1,700 citizens responded to the survey, with 93
percent of citizens somewhat or strongly agreeing that Denver needs to take aggressive local
action to combat climate change. In working towards implementing strategies, the survey
discovered that 55 percent of citizens ranked climate impacts as the most important
consideration, with the second most important consideration being to account for equality of

strategies and solutions.

Philadelphia, Pennsylvania (Large City)

Philadelphia, Pennsylvania is the fifth largest city in the U.S. with a population of about
1,556,00 and covers approximately 134 square miles of land (World Population Review, 2019c).
Philadelphia was named twelfth on ACEEE’s 2017 ranking of the largest U.S. cites on their
energy efficiency policies and programs (ACEEE, 2017). Philadelphia created Greenworks: A
Vision for a Sustainable Philadelphia in 2016 to start the city’s climate planning (City of
Philadelphia, 2017). The city’s Office of Sustainability partnered with a consultant to develop a
citywide energy model to determine energy usage and carbon emission trajectories. Through this
development, the future of Philadelphia’s commitment towards its climate goals could be better
understood, which led to the development of their climate plan entitled Powering Our Future: A

Clean Energy Vision for Philadelphia.

Plan Overview

Population: 1,556,000

Plan Name: Powering Our Future: A Clean Energy Vision for Philadelphia
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Year Created: 2017
Last Updated: N/A
Update Cycle: none currently in place
Plan Goal: Reduce emission levels 80 percent by the year 2050 from baseline levels in
2006, with an interim goal of a 28 percent emission reduction from 2006 levels by 2025.
2006 Emission Levels (Baseline):
Total: 22,886,103 MTCO-¢
Buildings: 13,996,862 MTCOze
2012 Emission Levels:
Total: 20,883,359 MTCO-¢ (8.8% reduction from 2006)
Buildings: 12,585,450 MTCO2e (10.1% reduction from 2006)
2050 Emission Levels (Goal):
Total: 4,577,221 MTCO2e (80% reduction from 2006)
A complete list of emission values is provided on Table 4.1 (City of Philadelphia,
2013)
Emission Sectors Comprised in Total Emissions: Buildings, transportation, streetlights
and traffic signals, solid waste, water treatment, wastewater treatment, upstream impacts,
and fugitive and process emissions.
Emission Measurement Process: ICLEI-Local Governments for Sustainability U.S.
Community Protocol.
Building Energy Goals: Modernizing building energy codes, building code compliance,
incentives for high-performance buildings, requirements for existing buildings, and city

government leading by example.
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Plan URL.: https://www.phila.gov/documents/powering-our-future-a-clean-energy-

vision-for-philadelphia/

Climate Plan

Powering Our Future, published in 2017, is organized by Philadelphia’s Office of
Sustainability (City of Philadelphia, 2017). The plan has an overall goal of reducing baseline
2006 emission level amounts by 80 percent by the year 2050, with an interim goal of 28 percent
emission reduction by the year 2025. To meet these goals, all levels of government and the
community will work within the following five categories: clean electricity supply, citywide
solar, energy-efficient homes and businesses, low-carbon thermal energy, and low-carbon
economy.

For a clean electricity supply, the power plants within the city’s regional grid will need to
be generating carbon-free electricity by 2050 (City of Philadelphia, 2017). Citywide solar is the
city’s goal of installing solar generation on surfaces throughout Philadelphia. The city plans to
also reduce the reliance on fossil fuel energy for heating and domestic hot water to buildings to
help with the goal of low-carbon thermal energy. Additionally, the city is working with the
community and stakeholders to move towards cleaner economic opportunities. The city has
published a list of immediate steps that may take to allow Philadelphia to meet their goals of a

zero-carbon future in accordance with the 2018 Clean Energy Vision Action Plan.

Buildings and Energy

The Powering Our Future’s plan for efficient buildings includes updating building energy

codes, increasing building energy code compliance, creating incentives for high-performance
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buildings, creating more requirements for existing buildings, and leading by example as a city
government (City of Philadelphia, 2017). Philadelphia recently adopted the 2018 IECC for
commercial buildings from the previous 2009 code. This is projected to make new buildings as
much as 30 percent more efficient (City of Philadelphia, 2017). The city plans to remain current
with building energy codes by adopting them every three years as they are being developed.
Requirements of energy code compliance extend beyond new buildings to any project that
requires a city construction permit. This policy includes renovations, additions, and alterations to
existing buildings. With the adoption of up-to-date building energy codes, the city must ensure
building code compliance. The city will bring in third-party energy code consultants with
greater expertise to assess code compliance. Requirements for energy modeling and disclosure
for new construction projects will connect building code compliance to the city’s existing
building benchmarking plan.

Incentives for high-performing buildings will encourage developers to go beyond the
energy code defined minimums. One incentive is permit streamlining which allows for shorter
permit issuing when a project meets certain conditions (City of Philadelphia, 2017). The city
will also provide a property tax incentive for high-performing new buildings and impose an
impact fee on all large new residential, commercial, or renovations projects that don’t follow
through with obligations during the development process or post construction.

The city has the authority to set requirements for existing buildings, such as the city’s
existing benchmarking program (City of Philadelphia, 2017). The addition of climate plan-
related building requirements, such as expanding the benchmarking program to include smaller
buildings, creating building update programs, and requiring energy values be provided at time of

sale will serve to reduce carbon emissions from Philadelphia’s many existing structures. The
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Philadelphia government plans to lead by example through reducing energy consumption and
emissions from city-owned and operated facilities. This local government leadership will also be
demonstrated through the development of an energy master plan, conducting energy retrofits,
and creating a sustainability fund. The building section of Powering Our Future can be found in

Appendix C.

Implementation and Moving Forward

Philadelphia received feedback through a public comment period after publishing their
climate plan, which led to the creation of the Clean Energy Vision Action Plan. The Clean
Energy Vision Action Plan was the community’s approval of Powering Our Future that identifies
programs and policies that can be started by 2020. The following focus areas have been
identified: implementing the municipal energy master plan, growing existing clean energy
programs, creating new local programs and policies to advance clean energy, promoting new
state legislation to advance clean energy, achieving climate goals beyond the built environment,
and advocating for additional planning, education, and advocacy. By fully implementing this
Clean Energy Vision Action Plan, the carbon emission reductions can reach nearly 10 percent of
baseline 2006 levels by the year 2020. Moving forward, the Office of Sustainability will begin
reporting progress of the Vision Action Plan and updating the document to show the progress

made towards meeting the city’s energy vision.

Cleveland, Ohio (Medium City)

Cleveland, Ohio has a population of about 385,525 and covers roughly 78 square miles,

making it the second largest city in Ohio (World Population Review, 2018d). Cleveland ranked
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twenty-sixth on ACEEE’s 2017 ranking of the largest U.S. cities on energy efficiency policy and
program efforts (ACEEE, 2017). In 2009, the city hosted its first Sustainable Cleveland 2019
Summit with a goal to transform the city into a “Green City on a Blue Lake” in ten years.
Through this program, the city’s Office of Sustainability launched the Climate Action Plan in

2013 to combat emissions.

Plan Overview
Population: 385,525
Plan Name: Cleveland Climate Action Plan
Year Created: 2013
Last Updated: 2018
Update Cycle: 4-5 years
Plan Goal: Reduce emissions by 80 percent below 2010 emission levels by the year
2050, with interim goals of 16 percent reduction by 2020 and 40 percent reduction by
2030.
2010 Emission Levels (Baseline):
Total: 12,843,000 MTCOze
Buildings: 7,278,000 MTCO.e
2016 Emission Levels:
Total: 12,542,000 MTCO2e (2% reduction from 2010)
Buildings: 6,098,000 MTCO2e (16% reduction from 2010)
2050 Emission Levels (Goal):

Total: 2,568,600 MTCO2e (80% reduction from 2010)
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A complete list of emission values is provided on Table 4.1 (City of Cleveland,
2016)
Emission Sectors Comprised in Total Emissions: Energy, transportation, waste, and
industrial process.
Emission Measurement Process: Global Protocol for Community-Scale Greenhouse
Gas Emission Inventories.
Building Energy Goals: Reduce residential and commercial energy use 50 percent and
industrial use by 30 percent by the year 2030, and all large commercial and industrial
buildings are tracking and managing energy use by the year 2023.

Plan URL.: https://www.sustainablecleveland.org/climate_action

Climate Plan

Cleveland’s Climate Action Plan was adopted in 2013 and last updated in 2018. The
updated plan was supported by a 90-member Climate Action Advisory Committee and is
overseen by the Mayor’s Office of Sustainability (City of Cleveland, 2018). The updates build
off of the city’s previous plan and have an overarching goal to reduce emissions by 80 percent
below 2010 emission levels by the year 2050, with interim goals of 16 percent reduction by 2020
and 40 percent reduction by 2030. The focus areas of the plan are energy efficiency and green
building, clean energy, sustainable transportation, clean water and vibrant green space, and more
local food, less waste. As of 2016, the city saw an overall emission reduction of 2 percent

compared to 2010 levels.
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Buildings and Energy

Cleveland has two goals for building energy efficiency: to reduce residential and
commercial energy use by 50 percent and industrial use by 30 percent by the year 2030, and for
all large commercial and industrial buildings to track and manage their energy use by the year
2023 (City of Cleveland, 2018). Three objectives are listed specific to commercial buildings to
help achieve these goals. The first is to prioritize energy efficiency in small and mid-size
buildings. The second objective is to support community hubs to be more energy efficient and
resilient. The last objective is to promote new construction and major renovations that meet high
green building standards. For each objective, the plan details the progress made since the last
update to the 2013 Climate Action Plan and outlines the actions to be taken until the next update

for each objective. The building section of the Climate Action Plan can be found in Appendix D.

Implementation and Moving Forward

Cleveland committed to its efforts in reporting climate action progress by joining the
Covenant of Mayors for Climate and Energy, which is an international agreement of cities and
local governments with shared visions for promoting action against climate change (City of
Cleveland, 2018). The Covenant requires actions plans be made publicly available and defines a
common reporting framework. The city also reports its progress through the Carbon Disclosure
Project, a non-profit, charity-run global disclosure system designed to help entities manage their
environmental impacts. Cleveland was named the 2018 National Winner of the World Wildlife
Fund’s One Planet City Challenge, which was largely due to the city’s climate reporting.
Moving forward, the city has identified a need for a dedicated funding stream, specific financing

goals and measurable outcomes and buy-in of key leadership across multiple government
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sectors. Cleveland also established a prioritization of climate action goals within their civic
agenda with a focus on equitable and sustainable economic development. Community-wide

support will be needed for plan goals to be realized.

Minneapolis, Minnesota (Medium City)

Minneapolis, Minnesota has a population of roughly 422,300 people and covers about 54
square miles (World Population Review, 2019¢). The city was named eleventh on ACEEE’s
2017 ranking of the largest U.S. cities on energy efficiency policies and programs (ACEEE,
2017). The city’s climate action history dates to 1989 when Minneapolis became one of the first
cities in the world to develop a detailed plan to reduce emissions (City of Minneapolis, 2019). In
2012, the city established target emission reduction goals with 2006 as a baseline. In 2013, the

Minneapolis Climate Action Plan was adopted.

Plan Overview
Population: 422,300
Plan Name: Minneapolis Climate Action Plan
Year Created: 2013
Last Updated: N/A
Update Cycle: none currently in place
Plan Goal: 15 percent emission reduction from 2006 levels by the year 2015, and 30
percent emission reduction from 2006 levels by 2025.
2006 Emission Levels (Baseline):

Total: 5,173,279 MTCO2e
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Buildings: 3,850,396 MTCO.e
2015 Emission Levels (Goal Met):
Total: 4,248,025 MTCO2e (17.9% reduction from 2006)
Buildings: 3,010,143 MTCO2e (21.8% reduction from 2006)
2025 Emission Levels (Goal):
Total: 3,621,295 MTCO2e (30% reduction from 2006)
A complete list of emission values is provided on Table 4.1 (City of Minneapolis,
2019)
Emission Sectors Comprised in Total Emissions: Electricity, natural gas,
transportation, solid waste, and wastewater.
Emission Measurement Process: Global Protocol for Community-Scale Greenhouse
Gas Emission Inventories.
Building Energy Goals: 20 percent energy efficiency in commercial buildings by 2025,
10 percent of total consumed electricity from local and directly purchased renewables,
and 1.5 percent annual reduction in emissions from city facilities.
Plan URL.: http://www.minneapolismn.gov/sustainability/climate-action-goals/climate-

action-plan

Climate Plan

Minneapolis’s Climate Action Plan was developed by a steering committee and technical
advisory groups composed of technical experts and community representatives. It was adopted
by the city council in 2013 (City of Minneapolis, 2013). The Climate Action Plan is currently

supported by the Minneapolis Sustainability Department. The plan focusses on reducing
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emissions in three areas: buildings and energy, transportation and land use, and waste and
recycling. The emission goals of the plan are to reduce emission levels of the city by 15 percent
by 2015 and 30 percent by 2025 from baseline levels from 2006. Minneapolis met its 2015-15
percent reduction goal by reducing emission levels 17.9 percent, 2.9 percent better than the goal
(City of Minneapolis, 2019). In 2014, the city passed an 80 percent greenhouse emission

reduction goal by the year 2050 not previously stated in the Climate Action Plan.

Buildings and Energy

The Climate Action Plan states three goals for commercial buildings and energy in
Minneapolis: achieve 20 percent energy efficiency in commercial buildings from a 2006 baseline
by the year 2025, have 10 percent of electricity consumed by the year 2025 be provided by local
and directly purchased renewables, and to achieve a 1.5 percent annual reduction in emissions
from city facilities (City of Minneapolis, 2013). To achieve this, the city has listed strategies for
residential, commercial, and industrial buildings, as well as overall strategies to reduce emissions
from buildings.

Minneapolis plans to develop a Green Zone Initiative, which will create zones for
environmental and economic development to target new green infrastructure and retrofits (City
of Minneapolis, 2013). The city government plans to lead by example in ensuring city facilities
and infrastructures are models of energy efficiency and renewable energy technology.
Minneapolis will support the state of Minnesota’s adoption of the latest IECC and IGCC and
plans to adopt the latest IGCC locally. The city will support reduction plans by other government
entities and institutions as well as small and minority-owned businesses in hopes of expanding

their climate plan.
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For commercial buildings, the city will continue to host its annual Kilowatt Crackdown,
an energy reduction challenge where building owners track their energy use over the course of
two years and compare it to a benchmark of the previous year. The buildings with the greatest
energy reduction receive awards. The city plans to begin requiring benchmarking and
publication of energy data annually and it will explore incentive options for commercial
buildings to investigate the energy saving benefits of transitioning janitorial work to day shift

hours. The building section of the Climate Action Plan can be found in Appendix E.

Implementation and Moving Forward

The Climate Action Plan outlines five implementation goals for meeting its emission
reduction targets. The first goal is to prioritize high impact, short timeframe, equitable, and cost-
effective strategies (City of Minneapolis, 2013). This means the city will make it a priority to
complete strategies that will prove most effective, quick, and affordable for emission reduction.
The second goal is to seek strategies with multiple benefits. The third goal is to ensure fairness
in the benefits of reduction strategies so as not to burden any part of the community. The fourth
goal is to monitor progress on an annual basis and review goals and strategies based on progress
every three years as a minimum. The last goal is to assess and build resiliency to climate changes
and impacts. This goal acknowledges climate change is being felt in the city, and potential
impacts as well as appropriate responses should be explored. Since the plan creation, the city has
passed the objective of reducing emission levels by 80 percent by the year 2050 to expand upon
the Climate Action Plan goal of 30 percent reduction by the year 2025 (City of Minneapolis,

2019).
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Pittsburgh, Pennsylvania (Medium City)

Pittsburgh, Pennsylvania is the second largest city in Pennsylvania with a population of
about 306,500 people and covers 55.4 square miles (World Population Review, 2019f).
Pennsylvania has reached emission levels high enough to rank as the world’s twenty-second
largest emitter of CO., comparable to some of the world’s largest nations (City of Pittsburgh,
2018). Moving past Pittsburgh’s steel industry, the city has since enacted the first Clean Air Act
in the U.S. Pittsburgh was named seventeenth of ACEEE’s 2017 ranking of largest U.S. cities
on energy efficiency policies and programs (ACEEE, 2017). In 2007, the city signed the U.S.
Mayors Climate Protection Agreement that signified the commitment to implementing emission
reducing solutions and reducing long-term energy use (City of Pittsburgh, 2018). The city
adopted its first Climate Action Plan in 2008, developed by the Green Government Task Force
under the Pittsburgh Climate Protection Initiative. This first climate plan outlined strategies for
reducing emissions in the city. The plan was updated in 2012 and is in the process of being
updated once again. This overview focuses on the current draft of the third version of the climate

plan.

Plan Overview
Population: 306,500
Plan Name: City of Pittsburgh Climate Action Plan
Year Created: 2008
Last Updated: 2018 (draft)

Update Cycle: none currently in place
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Plan Goal: Reduce emissions by 80 percent compared to 2003 levels by the year 2050,
with interim goals of 20 percent reduction by 2023 and 50 percent reduction by 2030.
2003 Emission Levels (Baseline):
Total: 5,300,000 MTCO2e
Buildings: data currently unavailable
2008 Emission Levels:
Total: 6,790,000 MTCO2e (28.1% increase from 2003)
Buildings: 4,820,900 MTCOze
2050 Emission Levels (Goal):
Total: 1,060,000 MTCOze (80% reduction from 2003)
A complete list of emission values is provided on Table 4.1 (City of Pittsburgh,
2008)
Emission Sectors Comprised in Total Emissions: Residential, commercial, industrial,
transportation, and waste.
Emission Measurement Process: ICLEI-Local Governments for Sustainability U.S.
Community Protocol.
Building Energy Goals: Reduce energy and water use in existing buildings by 50
percent and achieve carbon neutrality and location efficiency in all new construction by
the year 2030.
Plan URL.: https://www.nrdc.org/experts/katharine-mccormick/pittsburgh-approves-

ambitious-climate-action-plan-update
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Climate Plan

Pittsburgh’s Climate Action Plan is maintained through the Pittsburgh Climate Protection
Initiative, whose job is to ensure the document is implemented (City of Pittsburgh, 2018). The
plan was developed in 2008 and has since been updated twice, with the current 2018 version of
the plan still being in draft form. The goal of the plan is to reduce emissions by 80 percent
compared to 2003 levels by the year 2050, with interim goals of 20 percent reduction by 2023
and 50 percent reduction by 2030. By 2030, the city also has plans for internal operations to use
100 percent renewable energy and have a 100 percent fossil fuel-free transportation fleet. The
2018 action plan is split into six categories: 1) energy generation and distribution, 2) buildings
and end use efficiency, 3) transportation and land use, 4) waste and resource reduction, 5) food
and agriculture, and 6) urban ecosystems. From 2003 to 2008, the city saw an increase of 28.1
percent total emission levels. According to the 2008 “Pittsburgh Greenhouse Gas Emissions
Inventory: A 5-year Benchmark™, this increase in emission levels resulted from a multitude of
reasons. These reasons include factors such as increased energy usage, expanding transportation
data to include all road types, a more accurate natural gas combustion estimate, inclusion of the
Bellefield Boiler Plant’s coal and natural gas combustion, inclusion of kerosene and fuel oil

combustion, and weather differences.

Buildings and Energy

The goals of the Climate Action Plan for reducing emissions from buildings in the city is
to reduce energy and water use in existing buildings by 50 percent and achieve carbon neutrality
and location efficiency in all new construction by the year 2030 (City of Pittsburgh, 2018). One

strategy the city has begun implementing is building benchmarking. This requires all non-
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residential buildings 50,000 square feet and larger to report annual water and energy
consumption starting in 2018. Building benchmarking improves upon energy developments
already seen in the Pittsburgh 2030 District, a Green Building Alliance strategic initiative. The
collaborative and nationally recognized community of high performance buildings consists of
building owners and managers working together to reduce energy and water consumption. Over
435 commercial buildings in the District have committed to reducing energy and water use by 50
percent compared to 2003 levels by the year 2030.

The city plans to advocate for updated building codes from the state level. Pittsburgh
also plans to take action in data collection by aggregating electric consumption data for each of
its neighborhoods, as well as natural gas consumption, and potable water use data. Using this
data, the city will create a map or matrix of resources for energy efficiency retrofits, create a
revolving loan fund for energy and water efficiency retrofits, create a building owner’s manual,
and expand first time building owner educational classes. The building section of the Climate

Action Plan can be found in Appendix F.

Implementation and Moving Forward
To better implement plans for emission reduction, each goal’s strategy lists a lead agency
or partners. This holds that agency or partner accountable for implementation of the strategy.
The draft of version 3 of the plan does not include a clear section on how the city plans to ensure
each strategy is otherwise completed, though this may be something yet to be added. The plan
does list programs already underway, which demonstrates that the city has been able to
implement strategies for emission reductions in the past. Moving forward, Pittsburgh is working

to finalize the draft of version 3 of the Climate Action Plan. The city’s 2013 10-year benchmark
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greenhouse gas inventory for assessing emission reduction progress is under development and

the results of that inventory will be used to make adjustments to the new plan.

Aspen, Colorado (Small City)

The city of Aspen, Colorado covers 3.87 square miles and has a population of about
7,100 people (City of Aspen, 2018). Aspen’s history of climate change dates to 1989 with the
adoption of the Ecological Bill of Rights (City of Aspen, 2017). The Canary Initiative, the
original name for the city’s Climate Action Department and the city’s first greenhouse gas
inventory was created and completed in 2004. In 2007, the city developed its first Climate

Action Plan and emission reduction goals.

Plan Overview

Population: 7,100

Plan Name: Aspen’s Climate Action Plan

Year Created: 2007

Last Updated: 2017

Update Cycle: 3 years

Plan Goal: Reduce emission levels by 80 percent from 2004 levels by the year 2050,

with interim goal of 30 percent reduction by 2020.

2004 Emission Levels (Baseline):

Total: 426,017 MTCO2e
Buildings: 252,115 MTCOze

2014 Emission Levels:
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Total: 394,341 MTCO2e (7.4% reduction from 2004)
Buildings: 223,592 MTCO2e (11.3% reduction from 2004)

2050 Emission Levels (Goal):

Total: 85,210 MTCOze (80% reduction from 2004)

A complete list of emission values is provided on Table 4.1 (City of Aspen, 2014)
Emission Sectors Comprised in Total Emissions: Building energy, transportation,
landfill, and wastewater.

Emission Measurement Process: ICLEI-Local Governments for Sustainability U.S.
Community Protocol.

Building Energy Goals: Reduce commercial building energy emissions by 80 percent by
the year 2050.

Plan URL.: https://www.cityofaspen.com/518/Climate-Action-Canary-Initiative

Climate Plan

The 2007 Climate Action Plan created a 10-year goal and has since been updated in 2017
(City of Aspen, 2017). The Climate Action Plan is overseen by the City of Aspen’s Climate
Action Department. The goal of the plan is to reduce emissions 80 percent by the year 2050
from the city’s 2004 baseline emission levels, with an interim goal of reducing emission levels
30 percent by the year 2020. The newly updated Climate Action Plan identifies 46 actions split
into six sectors to be completed by the time of the plan’s next update in 2020. These actions
were developed over four work sessions by a group of over 40 regional experts called the
Advisory Committee. The Climate Action Plan has a companion document called the Green

House Gas Reduction Toolkit that includes a complete list of strategies that build upon the
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Climate Action Plan. The high-impact sectors identified by Aspen for contributing to significant
emission levels are the energy supply, residential energy, commercial energy, vehicles and
transportation, waste and landfill, and aviation and airport. The total emission reduction
achieved between 2004 and 2014 was 7.4 percent. Based on this, the city has concluded that to

achieve its 2020 and 2050 goals it must dramatically accelerate the community’s reduction rate.

Buildings and Energy

The commercial energy sector is identified by the city as a significant emission producer,
contributing to 25 percent of the city’s emission levels (City of Aspen, 2017). Commercial
energy had a 26 percent emission reduction between 2004 and 2014. If all Toolkit objectives are
achieved, commercial energy emission levels are expected to be reduced by 80 percent below
2004 levels by 2050. The following objectives for commercial energy have been identified as
needing to be implemented by 2020 for this goal to be achievable: promote energy
benchmarking, enhance energy and resource efficiency in new commercial buildings, bring all
commercial buildings up to current building codes or retrofit a majority of existing commercial
buildings, energy retrofit government buildings, and optimize utility rates.

The city plans to support commercial building benchmarking, which will ensure that
potential building buyers have a clearer understanding of the energy used by an individual
building. For the city to use energy and resources efficiency in new commercial buildings, it will
need to begin providing incentives for new and highly remodeled buildings to exceed code
minimums and to also place a limit on emissions from future development (City of Aspen,

2017). Aspen plans to bring all commercial buildings up to the current building code or retrofit a

majority of existing commercial buildings by developing a program that enforces this policy.
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The city plans to lead by example through energy retrofits of government buildings, offices, and
facilities to comply with current building codes. To optimize utility rates, the city will adapt
utility rates as necessary to incentivize and balance current and future priorities. Providing rate
incentives to building owners will promote energy saving measures will help reduce demand on
the existing utility infrastructure. The building section of the Climate Action Plan can be found

in Appendix G.

Implementation and Moving Forward

To achieve its goals, the City of Aspen’s Climate Action Department needs to put
objectives into action through implementation strategies. Aspen plans to implement these
strategies through continuing consultation with the Advisory Committee and through seeking
advice from research experts so that those in leadership positions can make informed plan
decisions (City of Aspen, 2017). The city’s Action department will also support entities and
organizations currently implementing strategies, assume a leadership role in implementation, and
maintain an implementation timeline. Finally, the department will establish outreach efforts,
measure its implementation action progress, report emission level trends and goal progress, and
keep the community informed on progress results. If Aspen can successfully implement all
objectives outlined in its Toolkit by 2050, it should be able to achieve a reduction in emission
levels by 71 percent below 2004 levels (City of Aspen, 2017). Although this means the city’s
goal of 80 percent reduction will not be met, emission levels should be far below the forecasted
levels of “business as usual” behavior that would have occurred if the new reduction strategies

had not been implemented.
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Blacksburg, Virginia (Small City)

Blacksburg, Virginia has a population of approximately 45,000 people and covers almost
20 square miles (Town of Blacksburg, 2019). The city had previously committed to adopting
policies to reduce carbon emissions by creating a Comprehensive Plan that encouraged
sustainable development practices, altered transportation options, required municipally-owned
buildings to pursue LEED Silver certification, and launched the Solarize Blacksburg program
which quadrupled the amount of residential solar in less than one year. The Solarize Blacksburg
program helped the city to be awarded the U.S. Conference of Mayors Climate Protection Award
in 2015. In 2016, the city realized it needed to do more to reduce its carbon footprint and

developed its Climate Action Plan.

Plan Overview
Population: 45,000
Plan Name: Climate Action Plan
Year Created: 2016
Last Updated: N/A
Update Cycle: none currently in place
Plan Goal: Reduce emission levels by 80 percent below 1990 levels by the year 2050.
1990 Emission Levels (Baseline):
Total: 382,355 MTCOze
Buildings: 289,348 MTCOze
2012 Emission Levels:

Total: 366,427 MTCO2e (4.2% reduction from 1990)
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Buildings: 292,486 MTCO2e (1.1% increase from 1990)
2050 Emission Levels (Goal):
Total: 76,471 MTCOze (80% reduction from 1990)
A complete list of emission values is provided on Table 4.1 (Town of Blacksburg,
2012)
Emission Sectors Comprised in Total Emissions: Residential, commercial, industrial,
municipal, and transportation.
Emission Measurement Process: ICLEI-Local Governments for Sustainability U.S.
Community Protocol.
Building Energy Goals: Reduce energy waste in the commercial and industrial sectors,
increase the use of renewable energy in the business sector, and increase consumer
demand for green business practices.
Plan URL.: http://www.blacksburg.gov/departments/departments-I-

z/sustainability/climate-protection/climate-action-plan-and-supporting-documents

Climate Plan

Blacksburg’s Climate Action Plan was developed in 2016 and is overseen by the Climate
Action and Community Sustainability Working Group. The plan is divided into six chapters that
cover major emission sectors within the community: 1) residential, 2) transportation, 3)
commercial/industrial, 4) food, waste and recycling, 5) land use, and 6) renewable energy (Town
of Blacksburg, 2016). Each chapter lists goals for that sector, objectives and benefits of meeting
those goals, a description of existing conditions, and challenges and opportunities for that sector.

The chapters also list individual actions that the community can undertake, short-term strategies

55



with a 2 to 5-year implementation goal, and long-term strategies with a 5 to 15-year
implementation goal. Each section includes how the city plans to lead by example through
implementing strategies into municipally-owned facilities. To develop priority strategies, the
city examined available information on policies and technologies that would likely reduce
emissions. The strategies were prioritized by the Climate Action Plan Working Group, with the

criteria of securing community support for each action.

Buildings and Energy

Blacksburg’s goals for commercial buildings and energy include reducing energy waste
in commercial and industry sectors, increasing the use of renewable energy in business sectors,
and increasing consumer demand for green business practices (Town of Blacksburg, 2016). The
city climate plan lists ways that individuals can take action to help achieve these goals, including
promoting green business practices. Short-term strategies outlined by the city include
encouraging industrial facilities to take advantage of energy efficiency programs, analyzing solar
capacity on commercial building roof space, creating a local green business certification
program, and committing to leading by example with LEED certified government buildings.
Long-term strategies include encouraging an energy coalition between businesses to share
energy efficient improvements, providing incentives for commercial energy upgrades or LEED
certified buildings, and offering free or reduced-cost analysis for commercial buildings to
demonstrate return on investment timelines of efficiency upgrades. The building section of the

Climate Action Plan can be found in Appendix H.
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Implementation and Moving Forward
The city has focused on community efforts to reduce emissions. Each emission sector in
the Climate Action Plan identifies individual actions that can be taken by members of the
community. These include small actions to be undertaken right away and larger actions that will
achieve greater impacts but may require more time or resources to implement. The plan does not
specifically list the city’s methods for implementation. Moving forward, the plan has been

organized into strategies that can be done within a 2 to 5-year or a 5 to 15-year time frame.

Flagstaff, Arizona (Small City)

Flagstaff, Arizona has a population of almost 66,000 people and consists of over 64
square miles (City of Flagstaff, 2018). The city has previously taken steps in reducing its
environmental impact. In 2007, the Sustainability Commission was created to address issues of
climate and air quality, transportation, energy, solid waste, water, and sustainable building
practices (City of Flagstaff, 2018). The City of Flagstaff Resiliency and Preparedness Study was
created in 2012 to identify risks resulting from climate change to city operations and services. In
2014, the city started to require all occupied city-owned new construction and major renovations
to achieve certification through a recognized sustainability assessment program such as: LEED
silver or higher status, Green Globes Three Green Globes rating, or the Living Building

Challenge. In 2018, Flagstaff adopted its first Climate Action and Adaption Plan.

Plan Overview

Population: 66,000

Plan Name: Climate Action and Adaption Plan
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Year Created: 2018
Last Updated: N/A
Update Cycle: 5 years
Plan Goal: Reduce carbon emissions by 80 percent from 2016 emission levels by the
year 2050, with interim goals of 15 percent reduction by 2025 and 30 percent reduction
by 2030.
2016 Emission Levels (Baseline):
Total: 787,315 MTCOze
Buildings: 338,545 MTCO.e
2050 Emission Levels (Goal):
Total: 157,463 MTCO2e (80% reduction from 2016)
A complete list of emission values is provided on Table 4.1 (City of Flagstaff,
2018)
Emission Sectors Comprised in Total Emissions: Transportation, solid waste, water
and water waste, building energy consumption, and process and fugitive emissions.
Emission Measurement Process: ICLEI-Local Governments for Sustainability U.S.
Community Protocol.
Building Energy Goals: Consistent schedule for up-to-date energy code adoption,
require zero-net energy construction for new residential and commercial buildings by
2040, and 100 percent renewable energy for municipality buildings by 2025 and the
community by 2050.

Plan URL.: https://www.flagstaff.az.gov/ClimatePlan
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Climate Plan

The Flagstaff Climate Action and Adaption Plan was developed in 2018 through a year-
long community and stakeholder meeting process, and it is now overseen by the city council
(City of Flagstaff, 2018). The process included public open houses, online surveys, meetings
with organizations, neighborhood groups, and county representatives, a steering committee, and
workshops with technical experts. The plan was designed to achieve the following three goals:
1) reduce emissions compared to 2016 emissions by 80 percent by the year 2050, 2) make
neighborhoods, systems, and resources in the city more resilient to climate change impacts, and
3) address climate change to prioritize those most impacted and to ensure cost and benefits of
adaption are fairly distributed. The climate plan’s interim goals are 15 percent reduction by the
year 2025 and 30 percent reduction by 2030. The plan has divided strategies in the following
categories: natural environment, water resources, energy, transportation and land use, waste and
consumption, public health, services, facilities, and safety, and economic prosperity and

recreation.

Buildings and Energy

Roughly half of Flagstaff’s emissions comes from building energy consumption (City of
Flagstaff, 2018). Through the Climate Action and Adaption Plan, the city will prioritize the
following to reduce emissions from the city’s buildings: reduce energy consumption, adopt cost-
effective efficiency improvements, maximize renewable energy generation and storage capacity,
and meet 100 percent of the community’s electric energy needs through renewable energy
resources. The city has developed three goals with corresponding actions to achieve these. The

first goal is to improve energy efficiency in all sectors. The second is to expand renewable
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energy generation and use. Cleaner energy generation and use will lower emissions in all aspects
of energy use within the city, including the energy use from city buildings. The third goal is to
manage energy demand and consumption in residential, commercial, and industrial sectors to
reduce emissions. The building section of the Climate Action and Adaption Plan can be found in

Appendix |.

Implementation and Moving Forward

The Flagstaff City Council will oversee the Climate Action and Adaption Plan, (City of
Flagstaff, 2018). The city council will also be in charge of making policy decisions to support
implementation of the plan. The implementation strategy identifies the city departments
responsible for different strategies and defines a timeline for when actions need to be taken. It
also includes an outreach strategy that outlines how to maintain momentum and support within
the community. Using the Community Action Guide, individuals and households are provided
with a list of strategies they can employ to combat climate change at their level. The city of
Flagstaff will work with the community, local partners, and technical experts to update the
Climate Action and Adaption Plan every five years. This is the city’s first climate plan, which
presented a set of challenges which are typical for nearly every new climate plan. The greatest
challenge being to ensure the plan is being properly implemented and that the intermediate goals

are being reached.

Climate Plan Analysis and Comparisons

Recognizing that cities considering the development of their own climate plan will likely

look at other cities as a basis from which to start their effort, this report compares nine city
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climate plans based on their emission reduction progress and climate plan content. The goal of
each plan is to reduce emission values, therefore it is valuable to present both their successes or
shortfalls toward meeting this goal to provide better perspective when reviewing their strategies
and actions as a model for new plans. Climate plan content was also analyzed because it is
important to see the similarities between the existing climate plans as well as the differences
which is also helpful for cities looking to develop their own plan. Financing for a city
considering a climate plan will be the limiting factor on adoption, thus existing plan financing
was analyzed. It is important for any city viewing this report to take into consideration the
overall success of a another city’s plan when selecting one to follow in the development of

similar content for their own application and ultimately what financing options are available.

Emission Reduction Progress

The goal defined in each of the selected climate plans is to reduce emission levels from a
defined baseline year, which is set by the local jurisdiction to be the earliest year that has the
most comprehensive and reliable data collected (Covenant of Mayors, 2010). This baseline year
is often the first year that data was collected for an emissions inventory but this is not always the
case. The climate plans are designed around how to achieve the city’s emission goals including
interim goals as well as end goals. The interim goals encourage a continuous effort in reduction
rather than simply hoping the end goal is met by the specified year.

The nine cities were analyzed on their individual emission reduction progress. Table 4.1
shows the percent emission reduction from the baseline year by year that each of the analyzed
cities recorded emission data. The emission reductions are for total recorded city emission

levels. All emission values less than the emission values from the baseline year are identified as
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a reduction. It is important to note that not all cities have been recording this information for the
same duration of time. In many cases, this is a result of the amount of time that a climate plan
has been in place, but some cities such as Blacksburg, have been tracking this data prior to
creating their climate plan. Portland, Denver, Cleveland, Minneapolis, and Blacksburg have the
longest records of emissions with six or more years since the initial baseline year. Philadelphia
and Aspen each have three years of recorded data since the baseline year, while Pittsburgh only
has one year of recorded emission levels other than its baseline year. Flagstaff has yet to report

any emission levels other than their baseline year.
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In an attempt to provide a clearer picture of the progress being made related to emissions,
the percent reductions are compiled based on the size of the city (large, medium, and small
population) in Figures 4.2, 4.3, and 4.4. The solid line on the graphs indicate the actual total
recorded emission values whereas the dashed lines indicate interim and overall emission
reduction goals defined in the associated climate plan. The baseline years are the first point for
each city on the graph and are at a zero percent emission reduction value. The baseline year is
also the value on which the reductions are based. Eight of the cities with the exception of
Minneapolis have an overall goal of 50 percent reduction by the year 2050, which is indicated as
the end point on the graphs. The asterisk is placed on the year each city first adopted their

climate plan.

64



O & % A X G B 9% A o G B 9 A S Oy & % S S O &
& & Z & Z (9 < [ & < (7 (7 (7 c (7 ’p 2 2 Py 2 (@)
Qﬁ/ QW 0.,1/ QW QW Qﬁ/ QW 0..1/ QW Qﬁw Qﬁ/ QW 0..1/ QW QAV QAV QW Qﬁa QW Qr\w an QW
7 ./‘\
s
/
7
s -
Y 2
/ el \\
/ - P
ihd -
’,.- P
e
# Y
7 7
pe r e
7 \.\\\
s
P
-y
s
a7
s
pd 7
.
s 7 \\
yane /
\\\\ \\
P
gy
s s
~ s
o 2
Z Z
e “
Rt
4 s
2 s
7 v
i
>
s
\\\

A11D abuae) Jad awi] 49AQO UOIINPaY UOISSIWT JUddJad 't a4nbiH

Jeap

A1) 984e7 Jad W] JOAQ UOIINPY UOISSIWT JUSIIRd

Jeaj uondopy ue|d arewid sk
|eoo uolissiwg = aulq payseq
suosisiwg payoday = aul pIjos
elydizpeliyd

Jsnusa @

puepod g

o€~

S¢-

0c-

ST-

oT-

n o
— —

o
o~

m & &
(%) uononpay uolssiwg 1Ua243d

o
<

wn
<

0s

SS

09

S9

0L

SL

08

65



AD winipa 4ad swi] J8AQ U0IONPaY UOISSIWE 1Udddad £'1 84nbiH

Jeap

A1) WNIpa J9d awi] JAAQ UOIIDNPaY UoIsSIW]

%

& 9 & D QG B Y & )
(@ (@) [ Q (@) (o) (o) (o) (o) (o)
Q. O O\ 0s C5p 6 “6p %5p op

Jea) uondopy ue|d arewl)) *
|eoH uoissiwg = aur payseq
suosisiwg papoday = aul] pljos
ysungsnid
sijodesuulN @
pueprsd
JuadJiad

0¢-

S¢-

0c-

StT-

0T-

ot

ST

0c¢

S¢

(13

S€

oy

14

0s

SS

09

S9

0L

SL

08

(%) uononpay uolssiwg 1ua24ad

66



O £
,w,Q 'z,

nV

A1 Jews Jad awi] J3AQ UOIIINPaY UOISSIWT JUddad ' 84nbi4

Jeap
oe-

S¢-
0¢-
ST-

0T-

Koo B ox G R R B e Qo B D B v Q. G B O

(0]
ST
/ V2 / 0¢

/ < / S¢

/7 g \l 3
Ve Ve
7 7 - qE

/ P2 . [0)7

vz e P 174
v \\ 7 Jea) uondopy ueld ajewi|d k
/s s “ 05
, _ - |e0D uolissiwg = aul] payseq
/ 7 7 5S
Ve day =
/ ~ - SUOSsIsiWg pa0oaay = dul pljos
- 5 09
yeisSe|4 v
rd
- S9
3ingsyoe|g ®
0L
uadsy [

57 sz

08
A1) ||BWS J3d SWI] JAAQ UOIINPaY UOISSIWT 1U24dd

(%) uononpay uolissiwg 1uadJ4ad

67



Portland, Cleveland, Minneapolis, Denver, and Aspen all show an increase in percent
emission reductions since the adoption of their respective climate plans, as depicted in Figures
4.2,4.3, and 4.4. Philadelphia and Blacksburg do not have recorded emission values past the
year their climate plans were adopted (2016 and 2017 respectively), but as the figures show, both
cities have previously made efforts towards emissions reductions and recorded this information.
Conclusions cannot be made for Pittsburgh and Flagstaff based on the graphs for progress
towards emissions reduction. For Pittsburgh, this is due to only collecting two separate years of
emission values. For Flagstaff, only the baseline year of emission values has been reported thus
far, therefore no conclusions as to impact can be made because no current emission values exist.

The adoption of a climate plan is shown to be beneficial in the reduction of emissions for
a majority of the cities analyzed. A majority (five out of nine) of the cities have seen an increase
in emission reduction since the adoption of a climate plan. Portland, Philadelphia, Minneapolis,
and Blacksburg recorded reduced emissions before the adoption of a climate plan. Figures 4.2,
4.3, and 4.4 show that the adoption of a climate plan has not been detrimental to the continuation
of this trend.

The data presented cannot be considered conclusive but should continue to be monitored
as time passes. Limited conclusions can be made based on a plan that has only been in effect a
limited number of years. Once a climate plan approaches the years of interim goals and the
overall goal, emission reduction values should be reexamined for more conclusive

determinations as to the effectiveness of a climate plan.
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Climate Plan Content
As introduced in Chapter 2, climate plans commonly focus on similar content areas.

These include emission sector goals, goal strategies, implementation, strategy impacts,
responsible agencies, timeframe, and progress. To more easily compare the nine selected plans,
these primary content areas are presented in Table 4.2. In addition to these content areas, the
chart lists the year each plan was adopted and last updated, its update cycle, the agency in charge
of the plan, and the number of emission sectors analyzed. The area of strategy impact was
broken down further. The additional categories of comparison are whether the city climate plan
includes the impact of each strategy in emission reduction, the economy, job support, community

health, and the environment.
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Table 4.2 Climate Plan Content Comparison
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Table 4.2 can be used by cities looking to adopt a climate plan to quickly find examples
for content they wish to include in their own plan. The table also illustrates common
components that climate plans might include, in addition to components a city might identify as
important for addressing the priorities of their individual community. It is interesting to note that
the inclusion of more components is not limited to larger cities, as well as less components not
being limited to smaller cities. It is up to each city to individually determine what is critical to
include in their climate plan in order for their goals to realized.

The city climate plans that were analyzed for this report had a range from three to eight
emission sectors. Each city plan analyzed had separate goals for each sector, with Philadelphia
being the exception. Each city climate plan analyzed also had strategies the city can achieve to
reach individual sector goals except for Cleveland. Cleveland, only listed sector goals without
including individual strategies to reach them. Although Philadelphia’s plan does not have sector
goals, the plan does have strategies for each of its emission sectors.

A majority (six of the nine) of the climate plans have a section covering implementation.
This section is important because it typically explains how a city ensures that their climate plan
will be carried out and realized. Five plans reported on progress the city has made towards
emission reductions before the adoption of the climate plan. Of the nine plans, a majority (five
of the nine) addressed the impact of individual strategies, more specifically detailing the
environmental impact.

As a resource for a city developing a climate plan, Table 4.3 organizes strategies specific
to commercial buildings that were contained within the nine analyzed city climate plans. The
table indicates which plans have included each of the building strategies. Each of these

strategies were discussed in greater depth in Chapter 3. The most common strategies among the
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analyzed cities were government incentives, building benchmarking, retrofit of existing
buildings, renewable energy, building energy certifications, building energy codes, code
stretching, and leading by example. This table should be used to find additional information on
how a city has chosen to include and enforce a building strategy into their climate plan. For
example, if a city needed more information on how to utilize building benchmarking, they could
look at any of the nine analyzed cities with the exception of Blacksburg, which did not include
this strategy. If a city needed information on encouraging building energy certifications, they
would look at the climate plans of Portland, Denver, and Blacksburg. The complete building
strategy sections from the respective climate plans of all nine analyzed cities’ can be found in

Appendix A through I.
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Table 4.3 Building Strategies Included in Climate Plans
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The content of a climate plan does not necessarily lead to its success. A city should be
certain their climate plan addresses everything it may need to ensure the plan is properly
implemented. Additional detailed content in the climate plan makes the plan more
comprehensive, thus leading to a greater chance that actions will be implemented effectively and
on time. Greater detail of the strategies and their impacts will be helpful in keeping the city on

track towards its goal of emissions reduction.

Financing

The nine cities analyzed were contacted by email and phone for questions concerning
how the plan was initially financed, how money allocations were determined, if an anticipated
investment return was determined, the sources of funding for strategies, and how incentive
programs are funded. Out of the nine cities, four were able to provide information: Portland,
Cleveland, Aspen, and Blacksburg.

In an email response from Michele Crim, the Chief Sustainability Officer of Portland, she
states “the funding to implement each of those actions is considered by our City Council either
through the annual citywide budget process (where various programs or plans might be funded)
or on a project by project basis” (Crim, 2019). She also states that investment returns are not
calculated because they would be “doing much of what is in [their] climate plan anyhow for
other reasons (health, safety, livability).” Sources of funding for the climate plan and incentives
“come from a wide array of sources including General Fund, grants, contracts, [and] inter-agency
agreements.”

A phone interview was done with Erika Meschkat, the Sustainability Manager for

Cleveland Major’s Office of Sustainability. Meschkat states that for financing of the plan, “these
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are community wide plans, so really it’s a public-private partnership, so some organizations take
on the cost of certain actions while some are financed on their own through allocations”
(Meschkat, 2019). The consultant Brendle Group was hired to model out emission reduction
potential and what the cost of actions would be, otherwise a payback period analysis was not
done. Meschkat states sources of funding take “a variety of capital sources to commit to get
these plans going.” A new residential construction 15 to 20-year tax abatement for homes built
to Cleveland’s green building standard is an “example of an incentive on the books, which means
less tax revenue or delayed tax revenue and encourages home ownership” which Meschkat states
as one of the larger incentives for the Cleveland climate plan.

Ashley Perl, the Climate Action Manager of Aspen, wrote in her email response that
monetary allocations for strategies are determined depending on the strategy and “if it’s within
energy demand or transportation, it would likely come from the City transportation budget or
general fund” (Perl, 2019). She explains that the sources for funding comes from a general fund,
a utility fund, the Renewable Energy Mitigation Project, and grants. Incentive program funding
from Aspen “depends on the subject. Parking fees fund free transportation. Building permit fees
fund energy efficiency work.”

Carol L. Davis, the Sustainability Manager for Blacksburg, wrote in an email response
that “there really isn’t a budget for direct implementation of the Town of Blacksburg Climate
Action Plan” and that because of this, she has been “focusing [her] efforts on using the Climate
Action Plan as a lever to spur policy changes at the local level — mainly around land use and
transportation investments” (Davis, 2019). As for staffing cost, she explains that the strategies
can be done with current staff so there is not additional funding allocated. Davis states the main

incentives the city is offering are non-monetary. Davis is currently pursuing a collaboration with
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colleagues in other Virginia communities to push for legislative, policy, and regulatory changes
at the state level.

Based on these responses, financing for a climate plan can come from allocations of the
city budget, general funds, community organizations, or focused efforts on non-monetary
actions. Other methods of financing may exist that were not presented by these cities. Portland
and Aspen stated that funding was likely to come from general funds or city budget allocations,
and Cleveland and Blacksburg shared that there was a greater focus on community efforts to
minimize allocations from the government budget. Based on the four cities that shared financing
information, there does not seem to be a correlation in greater city financing of larger city versus

smaller city populations.
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Chapter 5 - Recommendations and Conclusion

Cities that have established climate plans publically demonstrate that they are
environmentally conscious, want to promote healthy living, have sustainability as a priority, and
strive to prevent climate change through the reduction of emissions. The increase in
urbanization in the U.S. and the increase in global warming greatly affects cities as they are
prone to resulting increased heat conditions (Koski & Siulagi, 2016). Through the
implementation of sustainable strategies, cities can lower emissions within many different
sectors. Commercial buildings make up a large portion of the infrastructure of cities, and climate
plans should specifically develop strategies aimed at decreasing building-related emission levels.

This report serves as a guide for cities investigating the need for a climate plan. Plan
organization, development, and components are detailed and examples of current climate plans
are presented with a focus on commercial building strategies. Nine current plans were analyzed
and most exhibited that they are beneficial to a city’s emission reduction. More time is required
to determine if the specified climate plan goals for these cities are obtainable and if a difference
in emission reduction has made a lasting impact on the individual city.

Within the cities analyzed, Portland provides the best example to serve as a guide for
cities seeking to develop a climate plan in terms of emission goals and plan content. Portland
has a long history with development and implementation of a workable climate plan. The city
has recorded emission levels dating back to 1990 and has since achieved emission reductions
when compared to their baseline year. Looking at Portland’s climate plan content, it can be
recognized that a majority of the categories listed in Table 4.2 have been incorporated. The
Portland plan is well organized and contains the necessary content needed to ensure that details

related to process, implementation, reporting, and evaluation are not overlooked. The plan
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covers a wide variety of building strategies aimed at emission reduction, including all of the
strategies covered in Table 4.3. Portland should serve as a model guide for cities looking for
successful examples to follow for creating their own climate plan.

Other plans analyzed had specific areas worthy of consideration when developing a new
climate plan. Philadelphia’s climate plan addressed six of the eight common building strategies
discussed in Table 4.3 and all of the content items in Table 4.2 except for sector goals and a
strategy timeline. Aspen’s climate plan did not discuss the impact a strategy has on job support,
which agency will be in charge of the strategy, the strategy timeline, but their plan did address
every other item on Table 4.2 and five of the eight building strategies from Table 4.3. Flagstaff’s
climate plan included all the Table 4.2 content items except for strategy emission reduction
amounts and it lists six of the eight building strategies of Table 4.3. Considering Denver’s plan,
listing commercial building-related strategies alone in a plan does not constitute a basis for a
well-developed plan. Instead, it is important for the content items from Table 4.2 to also be
addressed in order for a plan to be well organized and easier to implement.

If a climate plan had no associated cost, plans would be implemented in a much greater
frequency across the country. Instead, a city needs to establish viable financing approaches to
make a plan successful, by specifically addressing any fiscal concerns of a city considering
climate plan development. Cities will need to determine the financing of the climate plan and
strategy implementation, determine if there are any monetary savings over time, and decide
where funding will be sourced or if non-monetary objectives will be used. A city must
ultimately justify the cost of climate plan adoption against the greater goals of a cleaner

environment and improving the quality of life for its citizens.
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Appendix A - Portland Building Climate Plan

Appendix A provides the building goals, strategies, and actions that can be found in

Portland’s climate plan.
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Appendix B - Denver Building Climate Plan

Appendix B provides the building goals, strategies, and actions that can be found in

Denver’s climate plan.
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i
Decarbonizing buildings

« Adopt the 2018 International Energy Conservation Code (IECC)
« Participate in IECC code update process to influence the adoption of more aggressive energy codes

« Develop an energy performance program, which would require buildings that are less efficient to make
periodic cost-effective, incremental energy improvements

« Develop a stretch code and incentives for new buildings

« Continue to increase building code to net-zero energy for new buildings and to be significantly more
stringent for existing buildings by 2035

« Target homes in need of efficiency upgrades and pair with additional strategies like electric vehicles, solar,
storage, and fuel switching

« Establish a home energy rating for all single-family buildings so that owners, renters and potential buyers
can make informed decisions about a home's efficiency and operating costs

« Set minimum energy efficiency standards for rental properties

« Partner with local and national organizations to facilitate group discounts for energy improvements to
maximize program uptake and cost savings

The role of efficiency is strategically important to the feasibility and economics of renewable electricity efforts.
Efficiency allows for “right-sized” renewable energy additions, both for distributed and utility scale efforts. Efficiency
also is an important means to reduce overall costs for energy, through the absolute reduction of energy consumption.
Decarbonizing commercial buildings is one of the best ways to achieve our energy efficiency goals and will play a large
role in reducing GHG emissions, propelling Denver toward the goal of a 15 percent reduction of total emissions by 2020
and a 45 percent reduction by 2030.

Denver will continue its Energize Denver program that focuses on energy efficiency in commercial and multifamily
buildings, including the benchmarking requirement. The program requires buildings exceeding 25,000 square feet to
annually benchmark their energy use and make that data publicly available. Future programs will require less-efficient

buildings to make periodic cost-effective, incremental energy-efficiency improvements.

Denver will support stronger building codes by adopting the 2018 TECC to ensure that new construction and major
renovation projects are highly efficient. The City will also continually improve codes over time by adopting code
updates, creating new policies and incentives like stretch codes, and enforcing them; eventually increasing the code

to net-zero for all new buildings. Intermediate strategies also include establishing a green lease program, providing
incentives for high-performing, LEED and net-zero buildings, and providing training and outreach to drive investments

in energy efficiency and behavioral-based energy efficiency.
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These efforts are in line with McKinsey & Company’s recommendations for emissions reductions associated with the

commercial building sector. Denver will raise “building standards for new construction, retrofitting building envelopes,
upgrading HVAC and water heating technology, and implementing lighting, appliance, and automation improvements.”
Since commercial buildings have a lasting presence in communities, ensuring that new buildings and existing buildings

achieve high performing building standards is essential to lock in the emissions reductions.

Another important focus of the City is the residential sector. Denver has set a target to decrease energy consumption in
single family homes by 10 percent by 2025 and 20 percent by 2035. Denver will provide guidance and develop strategies
to drive investments in energy efficiency and behavioral-based changes. Denver will establish minimum energy
standards for rental housing and engage property owners to ensure that energy efliciency, renewable energy adoption,
and other emissions reduction strategies from fuel switching are implemented cost-effectively for residents. The City
will continue to provide resources on existing financing and incentive programs and encourage residents to fully utilize
Xcel Energy and Denver programs. The City will explore how sharing a home’s energy score during the home buying
and selling process can result in energy and utility bill savings. Additionally, the Sustainable Neighborhoods certification
program gives residents the opportunity to become active partners in making Denver a vibrant and sustainable

community, and can help facilitate deeper engagement and actions related to residential energy efficiency.
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Appendix C - Philadelphia Building Climate Plan

Appendix C provides the building goals, strategies, and actions that can be found in

Philadelphia’s climate plan.

101



POWERING OUR FUTURE: A CLEAN ENERGY VISION FOR PHILADELPHIA

Energy-Efficient Homes and Co-Benefits
Businesses EQUITY

Increasing efficiency of row-

homes and apartments is part
WHERE WE'RE GOING of a larger strategy to improve

housing conditions for all Phila-
Energy efficiency is the foundation of any strategy to meet Philadelphia’s delphia residents.

climate goals and move our city toward a more equitable energy future.
9 b4 S e HEALTH

The Environmental Protection Agency estimates as much as 30 percent ) _
Efficiency can increase tenant

of the energy in our buildings is “energy waste” and could be eliminat- fort and orotect Philadol
ed without reducing occupant comfort. By 2050 Philadelphia will have o aneLproe fader
eliminated this waste through the actions of local and state govern=

ment, individuals, and institutions.

phians from extreme summer
and winter weather.

ENVIRONMENTAL
Reducing energy usage in our
homes and buildings is a neces-

Eliminating energy waste will save money for building owners and ten-
ants and reduce reliance on fossil fuels for both electricity and on-site
heating. By reducing the demand for energy in our buildings, energy

efficiency makes meeting Philadelphia’s electricity needs with clean =8y hretsiep ward cdubing

electricity generation like solar cheaper and easier. Riifacalpfiais oaf bon tRetpeik

ECONOMIC

Energy efficiency improvements
lead to energy cost savings for
building occupants and create

Every Philadelphian can save energy in our homes and businesses, and
the City and other local institutions have a role to play in helping them
to do so.

To achieve our energy vision, we'll need to invest in the efficiency of both good, local job opportunities.
our largest buildings, where the greatest carbon savings can be achieved,

and in Philadelphia’s rowhomes. More efficient homes will save money for

Philadelphians, including those facing high energy bills, improve indoor

comfort, and create local job opportunities for our residents.

HOW WE'LL GET THERE

The Office of Sustainability worked with energy experts to model the energy, climate, and health impacts of various
energy efficiency policies at the state, local, and individual level. The Energy Efficiency Playbook on the following pages
details the results of this modeling, outlines opportunities to improve the efficiency of our homes and businesses, and
identifies key players that must be involved to achieve those efficiencies. The City of Philadelphia is committed to mea-
suring progress toward the vision while continuing to update this modeling as new efficiency opportunities emerge.

ECONOMIC OPPORTUNITY FROM ENERGY EFFICIENCY

Cutting energy waste across Philadelphia‘’s 600,000 buildings will take years of effort from a welktrained local work-
force, but the good news is that the infrastructure to create that workforce is already in place. Pennsylvania is home to
65,000 energy efficiency jobs, many of them local to Philadelphia thanks to the efforts of local workforce development
organizations and trainers like the Energy Coordinating Agency’s Knight Training Center.

To meet the workforce needs of an energy-efficient Philadelphia, we’ll need to both bring new workers into the build-
ing science field and train existing workers (including electricians, HVAC technicians, general contractors, and code
inspectors) to identify and implement strategies to cut energy waste and help us move toward a clean energy future.

GREENWORKS PHILADELPHIA
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POWERING OUR FUTURE: A CLEAN ENERGY VISION FOR PHILADELPHIA

WHAT YOU CAN DO

* Take action at home: Reducing energy waste as an individual is one of the easiest ways for Philadelphians to act on
climate. See Page 39 for ideas on reducing home energy use, and check out Greenworks on the Ground at www.
phila.gov/green for more opportunities.

* Advocate for energy efficiency at work and in other spaces: Do you know how efficient your school, business, or
house of worship is? Most large buildings in Philadelphia disclose energy usage (see below), giving you the power
to push for energy efficiency in your existing building or ensure energy is a consideration when choosing a new
space to rent.

* Local, state, and federal advocacy opportunities: Achieving our energy vision will require action across all levels
of government. Let your elected officials know energy efficiency is a priority, and see the Playbook on the following
pages for specific advocacy opportunities.

Success Story: Energy Benchmarking

The city’s energy benchmarking program helps large building owners and managers in Philadelphia better un-
derstand their energy and water use.

In 2017 more than 2,800 buildings reported their energy and water use, representing more than 30 percent of
the total citywide square footage. The median Energy Star score (a 1 to 100 scale where 100 is the best erergy
performer) for these buildings was 63, 13 points above the national average.

OOS shares this data back with building owners via the publicly available building energy data visualization tool

(http://visualization.phillybuildingbenchmarking.com) and through custom report cards that highlight their
perforrnance relative to peers and provide tips on how to improve. To learn more, visit www.phila.gov/bench-
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POWERING OUR FUTURE: A CLEAN ENERGY VISION FOR PHILADELPHIA

Reducing Home Energy Use

000

GREENWORKS

ADN3IDI443 ADYINI

Buy a programmable thermostat to reduce energy usage when you're away from home.

Clean air filters and recharge coolant to improve the efficiency
of air conditioning.

Keep your windows sealed in the winter.

Use high-efficiency ENERGY STAR-labeled lightbulbs.

Wash your clothes in cold water and consider air-drying clothes on racks.
Check for ENERGY STAR label when replacing appliances and fixtures.

User power management features to improve efficiency of electronic devices and unplug any devices
not in use.

Consider planting trees to provide shade in the summertime.

PHILADELPHIA 39
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POWERING OUR FUTURE: A CLEAN ENERGY VISION FOR PHILADELPHIA

Energy Efficiency Playbook

The Office of Sustainability modeled numerous strategies for improving the energy efficiency of buildings citywide. Resi-
dents and issue experts recommended many of these strategies as part of the CEV outreach process. Collectively imple-
menting the energy efficiency playbook would result in significant carbon reductions citywide.

The following pages describe modeled energy efficiency strategies in detail. For information on modeling assumptions,
see the appendix. Achieving these reductions will require buy-in from multiple stakeholders, who are identified in the Key
Players boxes.

ENERGY EFFICIENCY CARBON EMISSION REDUCTION POTENTIAL

20,000,000

15,000,000

10,000,000

METRICTONS €O &

10,788,200

5,000,000

2006 Philadelphia Emissions Energy Efficient Homes 2050
and Businesses

This chart indicates the potential carbon emissions reductions from implementing all the modeled strategies for cutting energy
waste, assuming a business-as-ususal electricity grid. If Philadelphia achieves our clean electricity supply goals, reductions from
energy efficiency will be lower.

MODERNIZE BUILDING ENERGY CODES 41
Updating Commercial Energy Codes
Updating Residential Energy Codes

BUILDING CODE COMPLIANCE 42
Residential Energy Code Enforcement for Renovations and Additions
Third-Party Energy Code Compliance
Require Energy Modelling and Disclosure for New Construction

PACE FINANCING 43
2030 DISTRICT 43
INCENTIVES FOR HIGH-PERFORMING BUILDINGS 44

Permit Streamlining
Expand Density Bonus Incentive
Property Tax Incentives for High-Performing New Buildings
Municipal Impact Fees
UTILITY-FUNDED EFFICIENCY OPPORTUNITIES 45
EXISTING BUILDING REQUIREMENTS 46
Expand Energy Benchmarking Program
Building Tune-Up Program
Residential Energy Disclosure at Time-of-Sale
Energy Conservation Requirements at Time-of-Sale
CITY GOVERNMENT LEADING BY EXAMPLE 48

GREENWORKS PHILADELPHIA
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POWERING OUR FUTURE:

Modernize Building Energy
Codes

PA Legislature and Gov-
ernor’s Office: State action
required to modernize
Pennsylvania’s building
code (or permit Phila-
delphia to adopt a more
stringent code).

Real Estate Developers,
Homebuilders, and Con=
tractors: Must support up-
date and implementation
of new building codes.

BY THE NUMBERS

Commercial Energy Codes
CARBON SAVINGS
186,830 MtCO_e

ANNUAL COST SAVINGS
$51,304,207

BYTHENUMBERS]

Residential Energy Codes

CARBON SAVINGS
103,290 MtCO,e

ANNUAL COST SAVINGS
$27,140,667

GREENWORKS PHILADELPHIA

A CLEAN ENERGY VISION FOR PHILADELPHIA

MODERNIZE BUILDING ENERGY CODES

Building energy codes are among the most effective policies to reduce building
energy use over time. Even though new buildings typically account for a very small
percentage of the building stock, over time they can have very strong impacts on
energy use.

Current Pennsylvania law pre-empits the City of Philadelphia from unilaterally adopt-
ing codes other than those approved by the state. The potential impact of these
strategies highlights the value of advocating for a change to those policies at the
state level.

Updating Commercial Energy Codes

Building code standards are set by the International Code Council (ICC) every three
years. The Pennsylvania Legislature passed HB409 in 2017, bringing the statewide
building code up to the ICC 2015 standard and enabling Philadelphia a one-time
opportunity to update to 2018 code standards for commercial construction. 2018
codes were adopted by Philadelphia City Council and signed by Mayor Kenney in
June 2018, making Philadelphia one of the first cities in the United States to adopt
the 2018 codes.

These codes govern the safety and efficiency of new construction and major ren-
ovations. Construction and renovation are the most cost-effective opportunity to
do major retrofits to cut energy waste, and the 2018 commercial codes will make
new buildings in Philadelphia as much as 30 percent more efficient than under the
previous 2009 codes.

To meet the energy code savings numbers modeled as part of the CEV, Philadelphia
must implement the 2018 codes and remain current every three years thereafter,
as well as work with code officials to ensure future IECC standards continue to
prioritize energy savings. OOS and Licenses + Inspections staff voted for efficiency
measures as part of the 2018 IECC code update process, and expect to continue to
advocate for these measures in future code cydles.

Updating Residential Energy Codes

Modermizing residential codes will also be critical to achieve Philadelphia’s climate
and energy goals. New home construction and major renovations of existing row-
homes are required to meet the IRC (International Residential Code), and increasing
the baseline level of energy efficiency required in these projects can help reduce
utility costs while moving us toward Philadelphia’s clean energy vision.
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POWERING OUR FUTURE:

Building Code Compliance

Philadelphia Licenses
+ Inspections: Agency
responsible for code en-
forcement.

Philadelphia City Council:
Approves L+lI's code
enforcement budget each
fiscal year and passes
laws for code compliance
requirements.

BY THE NUMBERS

Residential Energy Code
Enforcement for Renovations
and Additions

CARBON SAVINGS
9,290 MtCO%

ANNUAL COST SAVINGS
$2,440,113

BY THE NUMBERS

Third-Party Energy Code
Compliance

CARBON SAVINGS
27,540 MtCO,e

ANNUAL COST SAVINGS
$7.237,511

GREENWORKS PHILADELPHIA

A CLEAN ENERGY VISION FOR PHILADELPHIA

BUILDING CODE COMPLIANCE

While updating the energy code that Philadelphia builders must follow is cur-
rently a state issue, ensuring developers follow through with requirements must
happen at the local level. To meet our climate and energy goals we must both
modernize the energy code and ensure a high rate of code compliance for new
development and renovations of existing buildings.

Residential Energy Code Enforcement for Renovations and Additions

Given current resource constraints, energy codes are most actively enforced
in new construction projects. However, any project that requires a City permit
could be subject to energy code enforcement, including some residential reno-
vations, additions, and alterations. Because existing-building improvements can
account for a large share of total built environment investment in each year, this
strategy could significantly extend the energy savings impacts of energy codes.

Analysis by the Harvard Joint Center for Housing Studies indicates there are tens
of thousands of projects in the city that may be covered by this strategy, which
would require significantly more resources for the Department of Licenses +
Inspections (L+1) to implement successfully.

Third-Party Energy Code Compliance

This strategy could allow consultants with energy rating expertise to assess code
compliance for certain permitted projects (e.g. blower door testing of new res-
idential construction). The 2018 version of the International Energy Conserva-
tion Code (IECC) contain an Energy Rating Index (ERI} compliance path, which
enables accredited home energy rating providers to conduct code compliance
analyses.

Permitting third-party compliance would engage experts who may be technical-
ly better equipped and have better capacity to conduct reviews and inspections
than L+, which is constrained by staff capacity.

Required Energy Modeling and Disclosure for New Construction

This strategy would connect building code compliance with the City’s existing
energy benchmarking program. Building projects meeting the benchmarking
requirement would be required to use a simulation tool to project an energy use
index and/or ENERGY STAR score for the building design. After a full year of
operation, the buildings’ actual benchmarked energy score would be compared
to its projected score.

While energy modeling and disclosure itself will not directly lead to energy, car-
bon, and cost savings, data from that modeling can help assess the impact of
other strategies within the CEV and provide information to potential tenants of
new construction about the environmental impact of leasing opportunities.
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POWERING OUR FUTURE:

KEY PLAYERS

PACE Financing

Pennsylvania Legisla-
ture: Must pass enabling
legislation to permit PACE
financing.

Philadelphia City Council:
Would subsequently pass

legislation to create PACE
financing program.

BY THE NUMBERS

Commercial PACE

CARBON SAVINGS
6,440 MtCO,e

ANNUAL COST SAVINGS
$1,882,000

2030 District

GBU: Non-profit leading
the creation of Philadel
phia’s 2030 District.

Building owners and
operators: Volunteering
to set energy reduction
targets by joining District.

City agencies: Can en-
courage building owners
to join District and provide
support for energy savings
initiatives.

BY THE NUMBERS)

2030 District

CARBON SAVINGS
525,560 MtCO e

ANNUAL COST SAVINGS
$162,856,453

GREENWORKS PHILADELPHIA

A CLEAN ENERGY VISION FOR PHILADELPHIA

PACE FINANCING

The property-assessed clean energy (PACE) model is a mechanism for financ-
ing energy efficiency and renewable energy improvements on private property.
PACE programs allow local governments to fund the up-front cost of energy
improvements on commercial and residential properties, which are paid back
over time by the property owners. This allows property owners to engage in en-
ergy efficiency and renewable energy projects without taking on the full upfront
costs. The property owner pays these funds back over time through property
assessments, which are secured by the property itself and paid as an addition to
the owners’ property tax bills.

The Pennsylvania Legislature passed a bill to enable PACE for commercial prop-
erties (excluding any residential property) in Pennsylvania. The City of Philadel-
phia and Philadelphia Energy Authority are currently evaluating opportunities to
implement a commercial PACE program locally. Loan servicing is legally complex
and integration with the Revenue Department and other relevant stakeholders
will require resources and coordination to ensure the program is successful.

2030 DISTRICT

2030 Districts are geographically-defined, private-sector led partnerships that
commit to reducing energy use 50 percent by 2030 from a 2003 baseline. 2030
goals also address water consumption and transportation carbon emissions.
Stakeholders including property owners, managers, and local government work
together to leverage financing and shared resources to reach voluntary reduc-
tion goals.

Green Building United (GBU) launched the Philadelphia 2030 District in October
2017 with representation from major segments of Philadelphia’s building stock in
Center City and University City. By joining the District, building owners will have
the opportunity to share best practices, access trainings and resources, and work
together toward the District’s ambitious shared climate goals.

The City of Philadelphia was among the first large real estate owners to join the
2030 District initiative. The City will further support the program by encouraging
businesses and institutions to join the District and work with GBU and District
participants to help meet goals and address barriers to achieving them.
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POWERING OUR FUTURE: A CLEAN ENERGY VISION FOR PHILADELPHIA

KEY PLAYERS

Incentives for High-
Performing Buildings

Philadelphia City Council:
Pass legislation to offer
incentives.

Real estate developers:
Implement energy-saving
measures in new con-
struction and renovation
to exceed existing energy
code.

City agencies: Support
developers in meeting

building performance goals
and verifying compliance.

BYTHENUMBERS

Permit Streamlining

CARBON SAVINGS
155,660 MtCO,e

ANNUAL COST SAVINGS
$48,798,567

BY THE NUMBERS

Density Bonus

CARBON SAVINGS
559,440 MtCO,e

ANNUAL COST SAVINGS
$158,667,619

BY THE NUMBERS]

Property Tax Incentives

CARBON SAVINGS
28,250 MtCO,e

ANNUAL COST SAVINGS
$8,753,754

GREENWORKS PHILADELPHIA

INCENTIVES FOR HIGH-PERFORMING BUILDINGS

In addition to strengthening the required energy code for new construction, the
City of Philadelphia can also incentivize real estate developers to go beyond
code through a variety of mechanisms, including some that are already in place
but could be further strengthened.

Permit Streamlining

Permit streamlining shortens the time to construction for projects that meet cer
tain conditions. The City of Philadelphia has worked with solar developers to
streamline permitting for renewable energy permitting, reducing the soft costs
associated with permitting processes that may discourage installation and drive
up the cost per kilowatt energy generated. This approach could be extended to
new construction or major retrofits that commit to exceeding the required ener-
gy code (e.g. by committing to meeting LEED or Passive House requirements or
seeking an ENERGY STAR label upon completion).

Several jurisdictions, including the Commonwealth of Massachusetts and cities
of Chicago and Seattle have some form of expedited permitting for develop-
ment that meets sustainability and green building goals. Streamlining oppor
tunities may be combined with other permitting incentives, such as reduced
permitting fees, access to technical assistance, and “as-of-right” development.
Streamlining can combine several related permits or set time frames for each
step to be completed.

Expand Density Bonus Incentive

Density bonuses offer developers an allowance to exceed existing zoning for
taller buildings, more units or more floor space if the development provides a
public benefit. The City of Philadelphia currently offers a density bonus for meet-
ing LEED requirements and installing green roofs. To take further advantage of
this opportunity, bonuses could also be awarded to projects that demonstrate
they will exceed the required building energy code or provide other climate or
energy benefits.

This strategy would require properties receiving density bonuses to achieve an
ENERGY STAR score of 75 or higher or 70 percent reduction below national
median for the property type within two years of occupancy (matching ENERGY
STAR certification score requirement and 2030 District requirement for new con-
struction and major renovations).

Property Tax Incentives for High-Performing New Buildings

The City of Philadelphia provides a ten-year tax abatement to all new construc-
tion and major renovation. Philadelphia City Council has considered various pro-
posals to amend the abatement to meet the City’s long-term goals, which should
include considerations of Philadelphia’s long-term energy and dimate goals.

Multiple jurisdictions provide property tax abatements for efficient buildings. For
example, Montgomery County, Maryland, provides tax exemptions of varying
rates depending on the type of building and level of LEED certification. For this
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POWERING OUR FUTURE:

Utility-Funded Efficiency
Opportunities

PECO and PGW: Manage
efficiency programming in
Philadelphia.

PUC: Regulatory body
authorizing Act 129 invest-
ment across Pennsylvania.

City and residents: Can
advocate for Act 129
pregramming benefitting
Philadelphians.

BY THENUMBERS

Act 129 Opportunities

CARBON SAVINGS
573,910 MtCO,e

ANNUAL COST SAVINGS
$186,209,120

GREENWORKS PHILADELPHIA

A CLEAN ENERGY VISION FOR PHILADELPHIA

analysis, OOS evaluated the impact of incentivizing above-code construction for
new construction and major renovation.

Providing a property tax incentive for high-performing buildings could be part of
a larger strategy to reconsider the tax abatement. Council members and advo-
cates have also proposed using the tax abatement as a tool to promote afford-
able housing and spur development outside of Center City, both of which could
incorporate additional clean energy incentives.

Municipal Impact Fees

To ensure compliance with the planning mechanisms described above, the City
of Philadelphia could consider implementing an impact fee on all large new res-
idential, new commercial, or certain renovation projects that do not meet spec-
ified requirements or fail to follow through with commitments during the devel-
opment process. If projects do not meet these targets, the fees are withheld and
are used to support public benefit initiatives such as energy efficiency programs.

In spring 2016 Miami Beach, Florida, became one of the first jurisdictions in the
United States to implement an impact fee: new development that fails to meet
green development standards will be required to pay a five percent fee on the
cost of the project, with funding directed to programs to mitigate the impact of
climate change on the coastal community.

UTILITY-FUNDED EFFICIENCY OPPORTUNITIES

In 2008, the Commonwealth of Pennsylvania passed Act 129, requiring inves-
torowned utilities to invest a percentage of their revenue in energy efficiency
programming. PECO has since invested hundreds of millions of dollars in its
service territory to improve the efficiency of homes and businesses, primarily
through the Smart Ideas program. PGW voluntarily launched a similar program,
Energysense, which provides a robust portfolio of market rate and low income
usage reduction programs for residential, commercial and industrial customers.

Both Smart Ideas and Energysense provide rebates, incentives, and reduced
costs for auditing services. The City and non-profit partners like the Energy Co-
ordinating Agency work with the utilities to promote these efforts, which could
be bolstered to supplement PECO and PGW's marketing and ensure that Phila-
delphians are maximizing the opportunity to save money and energy.

The City, key partners, and individuals and businesses should also continue lob-
bying for the next phase of Act 129 funding. The Pennsylvania Public Utilities
Commission (PUC) will design future programs, set cost-effectiveness measure-
ments, and authorize spending.

Both the City and residents can extend their roles advocating for Act 129 and fu-
ture programs that benefit Philadelphia homes and businesses. Requests could
include increased spending and programming designed to reach populations
not currently benefitting from energy efficiency. Stakeholders interested in advo-
cating for these changes can testify at public hearings, submit written comments,
and participate in PUC working groups.
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POWERING OUR FUTURE:

EXISTING BUILDING REQUIREMENTS

While the City of Philadelphia cannot currently increase the stringency of the build-
ing codes for new and existing buildings, the City does have authority to set other
requirements for existing buildings, as was done with the creation of Philadelphia’s
energy benchmarking requirement. Additional existing building requirements
could help building owners identify and implement energy savings opportunities in
their homes and businesses.

Expand Energy Benchmarking Program

Energy benchmarking and disclosure policies require owners of large buildings to
report their energy usage annually, providing a basis for comparing performance
among buildings and driving energy improvements over time. As one of the first
cities to mandate energy benchmarking, Philadelphia completed its fifth year of
data collection in 2017.

Philadelphia‘s benchmarking requirement was last amended in 2015, adding res-
idential buildings 50,000 square feet and larger. This threshold is consistent with
other jurisdictions, though some cities have required smaller buildings to report
their energy usage.

Reducing the benchmarking threshold to 25,000 square feet would increase the
number of properties required to report from 2,900 to more than 4,000. Many of
these buildings would be smaller apartment buildings, which could provide valu-
able information both to the City and to potential tenants.

Requiring additional buildings to report would increase the administrative costs of
the program to the Office of Sustainability and local utilities providing data. OOS
has found that buildings from 50-100,000 square feet are often underresourced

A CLEAN ENERGY VISION FOR PHILADELPHIA

Existing Building
Requirements

Philadelphia City C .
Must pass legislation for
additional building require-
ments.

0O0S: Implements existing
benchmarking program.

Local utilities: Provides en-
ergy data building owners.

Building owners and real
estate community: Must
support new requirements.

BYTHE NUMBERS

Expand Energy Benchmark-
ing Program

CARBON SAVINGS
25,110 MtCO,e

ANNUAL COST SAVINGS
$7,441,115
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and thus less able to easily comply with the benchmarking requirement. The expectation is that buildings smaller than
50,000 square feet would be similarly challenged by the request without significant support from the City or a partner.

BY THE NUMBERS

Building Tune-Up Program

Building Tune-up Program

Several jurisdictions across the country have introduced requirements that go be-
yond energy benchmarking to require the implementation of specific measures to

improve energy performance. In Seattle, building owners will soon be required to CARBON SAVINGS

perform bu.ild.ing tL.Jne-ups (also called retr?-commissioning), where albuilding pro- 183,380 MtCOze

fessional will identify energy- and cost-saving measures that can be implemented

immediately, ANNUAL COST SAVINGS
$54,640,606

By optimizing building’s controls, systems, and maintenance, tune-ups can save

building owners between 5 and 20 percent annually on energy costs, with a typical

payback over a period of 6 months to 2.5 years. Tune-ups also provide detailed

systems information for owners and operators, increased comfort for building occupants, and opportunities for skilled
energy efficiency services jobs.

Unlike the energy benchmarking program, building owners would incur an estimated average cost of $0.20 per square
foot for building tune-ups. This may be burdensome to some building owners, particularly if the building is already high
performing and has few tune-up opportunities. Like the expansion of the benchmarking program, a tune-up requirement
would also require staff time from QOS or another implementing agency to help owners and operators understand the
requirement and manage program compliance.

GREENWORKS PHILADELPHIA
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POWERING OUR FUTURE: A CLEAN ENERGY VISION FOR PHILADELPHIA

Residential Energy Disclosure at Time of Sale 8% THE NUMBERS

When you buy a home in Philadelphia, you receive a disclosure from the seller that Residential TOS Require-
covers the physical condition of the house. By adding a disclosure for energy per- ments
fc?rmance (either through a ratlr?g system or through a dlrecf sharing of recent utnllt_y CARBON SAVINGS
bills), buyers would be better informed about the potential energy costs of their 112 M
new homes, and sellers could improve the efficiency of a property before listing. 125,830 MtCO,e
ANNUAL COST SAVINGS
Several jurisdictions, including Chicago, Portland, Austin, Denver, and Berkeley,
$311,223,662

have adopted residential energy disclosure policies for existing homes. Portland,
the latest city to approve residential energy disclosure, will require single-family

home owners to obtain a home energy score through a professional and disdose BY THE NUMBERS

the score at time of listing for sale. Factors to consider for a residential disclosure

policy include: Commercial TOS Require-
ments
* Timing of disclosure: at time of listing, contract period, or at closing.
Method of discl lity d h (HERS) CARBON SAVINGS
* Method of disclosure: utili ata, home energy rating system , or
9 RSN 1,533,550 MtCO, e
Home Energy Score. 2
» Where disclosure is posted: Multiple Listing Service listing or inspection. ANNUAL COST SAVINGS
$432,233,682

¢ Costs to the buyer, seller, and agent.

* Resource availability: City staff for implementation, home energy profes-
sionals, access to utility data.

Landlord Disclosure Requirement

Most Philadelphia renters currently have no reliable data on the potential cost and quality of energy in houses and apart-
ments during the leasing process. Renters are often also the most financially insecure households, underscoring the need
to provide information on energy costs prior to a lease agreement. A disclosure requirement for landlords would provide
much-needed information to the marketplace, similar to Philadelphia’s current energy benchmarking program for large
commercial and multifamily properties.

A recent report by Rocky Mountain Institute, Better Rentals, Better City, highlighted the opportunity to require landlords
to share energy usage with prospective tenants as well as to consider energy upgrade requirements for properties not
meeting a certain level of efficiency. These upgrades must be balanced against the risk of displacement and gentrification
for current and prospective residents, and the Office of Sustainability is currently working with the C40 Cities Exchange to
understand more about the opportunities and challenges of this policy opportunity.

Energy Conservation Requirements at Time of Sale

Meeting the energy conservation code is currently required to receive a certificate of occupancy after construction or ma-
jor renovation. Given the high percentage of buildings constructed prior to the advent of today’s modern energy codes,
requiring buildings to meet the energy conservation code or require other conservation measures at the time of sale (TOS)
could have a significant impact.

Large commercial buildings frequently change ownership, which means TOS requirements could quickly result in energy
savings. Frequent turnover may also make TOS requirements inefficient because they could result in substantial and ex-
pensive retrofits as frequently as every three years (the international code update cycle).

Residential properties change hands less frequently, but given the structural challenges in many of our city's rowhomes,
time-of-sale energy code requirements may need to be part of a larger strategy to improve Philadelphians’ homes.

To reduce the cost of compliance for sellers, Philadelphia could model this requirement after similar ordinances in San
Francisco and Berkeley, California which require a list of measures subject to technical and financial feasibility.

GREENWORKS PHILADELPHIA
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POWERING OUR FUTURE:

KEY PLAYERS

METRIC TONS OF CO.e

Lead by Example

Energy Office: Imple-
ments energy efficiency
investments for city-owned
buildings.

Philadelphia Energy Au-
thority: Provides technical
expertise and holds long
contracts for guaranteed
energy savings projects.

Philadelphia City Council:
Allocates capital and op~
erating funding for energy
efficiency and approves
long-term contracts.

A CLEAN ENERGY VISION FOR PHILADELPHIA

LEAD BY EXAMPLE

Since 2013 the City of Philadelphia’s energy consumption has decreased, and
the City's carbon footprint has been dedlining since 2006. The City will deepen
this progress and demonstrate leadership in climate action by continuing to re-
duce energy consumption and carbon emissions from its own buildings through
strategies including:

* Municipal Energy Master Plan: The Office of Sustainability’s Energy Of=
fice recently published the city’s first energy master plan, which addresses
centralized programs and actions that the City can take to reduce carbon
emissions and improve efficiency in more than 600 City-owned facilities.

* Philadelphia Museum of Art energy retrofit: The City, Philadelphia Ener
gy Authority, and Philadelphia Museum of Art have begun construction on
$11.3 million in energy efficiency upgrades to the museum'’s Main, Perel-
man and Rodin Museum buildings, among the City’s largest energy users.
The project will reduce energy usage by more than 20%.

* Rebuild initiative: Rebuilding Community Infrastructure (Rebuild) is a
$500 million program to upgrade parks, recreation centers, and libraries
throughout Philadelphia. The Energy Office is developing energy efficien-
cy guidelines to help reduce municipal energy usage as the City improves
these assets for Philadelphia residents.

* Energy Efficiency and Sustainability Fund: The Energy Efficiency and Sus-
tainability Fund, which provides operating departments funding through
the Energy Office to invest in projects to improve the energy efficiency
and sustainability of City-owned facilities.

CARBON EMISSIONS REDUCTIONS FROM PHILADELPHIA MUNICIPAL ENERGY MASTER PLAN

250,000

200,000

150,000

100,000 —

50,000

Baseline 2006

Business as Usual
Emissions

76,721

Reductions 2006-2014 Reductions from Reductions from 2030 Goal
Lower Energy Use Cleaner Energy

The Municipal Energy Master Plan sets long-term energy and carbon reduction targets for City-owned buildings and streetlighting

GREENWORKS PHILADELPHIA

113

ADN3IIDI443 AD¥INT

48



Appendix D - Cleveland Building Climate Plan

Appendix D provides the building goals, strategies, and actions that can be found in

Cleveland’s climate plan.
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non-residential
heating, ventilation,
and cooling (HVAC)
contractors were
employed in Cleveland
in 2015 with an
average wage of

$60,200

These people are
instrumental in both
energy efficiency
retrofits in existing
buildings and the
construction of new
high-performing
buildings.
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Summary

The business case for energy efficiency and green buildings
is strong. They have lower utility and maintenance costs, less
risk from energy price volatility, increase property values,
improve health and productivity of occupants, create local
jobs, and much more. Scaling up green building practices
across the city is critical to ensuring every neighborhood and
business receives these benefits.

Key Facts

@ n 2016, building energy use was the source of 44% of all
GHG emissions for the City of Cleveland.

@ n 2015, Ohioans spent roughly $3,600 per person
annually on energy, according to the Energy Information
Administration, which is down from $4,700 per person
in 2010 (due to increased production of natural gas and
residential pricing lower than the US Average for this
resource).

B Workers in green, well-ventilated offices record a 101%
increase in cognitive scores (brain function)®,
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Objectives

Make More Homes
Affordable,
Comfortable,
Healthy, and
Energy Efficient

Prioritize Energy
Efficiency in Small
and Mid-Size
Businesses

Support
'Community
Hubs to be More
Efficient and
Resilient

Goals

@ By 2030, reduce residential and commercial energy use
50% and industrial use by 30%.

@ Alllarge commercial and industrial buildings are tracking Promote New
and managing their energy use by 2023. Construction and

Major Renovations
that Meet High
Green Building
Standards

L
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Policies implemented in the 1920s and applied through much
of the 1960s made securing a loan to repair or renovate

your home or purchase a home in a nicer neighborhood
impossible for many black Clevelanders (Zeltner, 2016). One
consequence is that many homes in predominantly black
neighborhoods have fallen into disrepair. Greening these
homes not only makes utility bills more affordable, but also
provides a healthier environment for occupants.

Industries to watch focus on products and services to
improving energy efficiency and building performance,
including:

@ New construction and remodelers

@ Electrical, plumbing and HVAC (heating, ventilation,
and cooling) contractors

@ Architectural and engineering services
@ Lighting equipment manufacturing

In 2017, total employment in these industries in Cleveland
was 6,276 and average annual wages were $68,038.
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As climate change brings more extreme heat to Cleveland,
heat-related ilinesses will become more prevalent and have
a disproportionate impact on poor and elderly populations.
More frequent heavy rain events will also have an impact
on basement flooding. By making homes, businesses, and
community hubs more efficient and resilient to extreme
weather, these buildings can provide comfortable and safe
places to shelter for those most vulnerable.

By investing in energy efficiency measures, Cleveland
businesses can reduce energy price volatility, decreasing
costs, and increase profits. Green buildings not only cost less
to operate, but are also proven to improve worker retention
and productivity.
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energy efficient

Summary

Cleveland's aging building stock
and improving economy create
opportunities for improved

energy efficiency of existing

older homes. This can be done
through better insulation and air
sealing, more efficient heating and
cooling equipment, and efficient
appliances and electronics. Key
benefits include residents less
burdened by utility costs and
homes that are healthier and more
comfortable.

Enterprise Green Communities

914
815
748 742 zés
557

2009 2010 2011 2012 2013 2014 2015 2016

# of Residential Units / Year

Energy Star

1
vl
E/‘

# of Buildings Certified {cumulative)

‘07 ‘08 ‘09 ‘10 ‘11 '12 '13 ‘14 ‘15 ‘16 ‘17
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Objective 1: Make more
homes affordable,
comfortable, healthy, and

Progress since 2013

@ Cleveland EnergySaver, Cleveland's energy efficiency
program, re-launched

Northeast Ohio Public Energy Council (NOPEC) launched
My Energy My Way

The National Healthy Housing Center's ranking for
Cleveland is currently 22 out of 45, with a prior rank of 35

Dominion Energy Ohio and First Energy providing energy
efficiency incentives to homeowners

City of Cleveland and Cuyahoga County launch programs to
combat lead poisoning; specific departmental efforts from
the City's Healthy Homes Interdepartmental Initiative include:

Cleveland Department of Health increased lead
investigations and enforcement; Building and Housing
created the Rental Inspection Healthy Homes Initiative;
Community Development awarded HUD funding to
provide grants to eligible families for lead hazard repairs

Actions

)

Educate owners and tenants of affordable,
multifamily housing about cost-savings gained from
energy efficient homes through training programs

Hold regular workshops with building contractors on
green building best practices

Expand marketing plan for home weatherization
citywide
Pursue coordinated one-touch approach to expand

low-income housing programs by layering healthy
homes, lead, and weatherization programs

o
(4]

All local utilities provide energy efficiency incentives and
other resources to customers
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Objective 2: Prioritize
energy efficiency in small

and mid-size businesses

Summary Progress since 2013

Increasing energy efficiency @ Asof 2017, Cleveland 2030 District signed up 50 building
in commercial and industrial owners (representing 57 million square feet) to reduce
properties can significantly energy use, water use, and transportation emissions, all
increase savings on energy bills. supported by 60+ professional and community partners.
Efficient buildings cost less to These buildings have reduced the energy use per square
operate, adding directly to bottom- foot by about 20%.

line profits for local businesses.
@ Over the last several years COSE (Council of Smaller

Enterprises) has conducted more than 1,000 energy
audits (and 100 more per year through 2024), saving
businesses millions

@ Case Western Reserve University (CWRU) has developed
an Industrial Assessment Center through the U.S.
Department of Energy

@ U.S. Green Building Council Ohio, NEO Region,
restructured, partnered with Cleveland 2030 District on
Annual Green Building Challenge

Actions

E] [_;_j Coordinate and expand green building support to
more sectors and neighborhoods

@ Explore energy efficiency policy options, including
mandatory benchmarking and disclosure programs

Establish a local Industrial Assessment Center to
support students and manufacturers in advancing
energy efficiency

@ Become a leader in US DOE's Better Buildings
Program and Better Plants Program through expanded
engagement

27
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Summary

Community hubs that implement
best practices of energy efficiency
and resiliency are integral to a
community's ability to respond
during extreme weather events. If
the grid goes down or Cleveland
experiences extreme heat or cold
snaps, buildings like rec centers,
libraries, schools, community
development corporations (CDCs),
and places of worship can serve a
critical role for residents in need.

Progress since 2013

@ Burten, Bell, Carr
Development Inc. piloted an
effort to make its building
resilient in the face of extreme
weather.

@ A number of places of worship
working to install solar on-site.

® 21 LEED certified educational
facilities in Cleveland
(Cleveland Metropolitan
School District, Case Western
Reserve University, Cleveland
State University, Cleveland
Public Library, Cuyahoga
Community College), with
many others currently in
design.

28

community hubs to be more
efficient and resilient

Objective 3: Support

Actions

@ Work with neighborhoods to identify and connect
community hubs with limited resources to existing
programs

@ Ensure energy efficiency and resiliency are

prioritized in new school construction and retrofits
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Summary

Modern green building standards
not only focus on ensuring

an energy efficient building,

but also an environment that
promotes well-being. Buildings
that meet these standards are
less expensive to operate and
maintain, improve employee
retention, and lead to healthier
and more productive occupants.

Progress since 2013

@ The City of Cleveland's Green
Building Standard, which must
be met to receive residential
property tax abatement, was
updated.

@ In 2016, Ohio was the only
state to receive a perfect score
in Global Green's analysis
of green building criteria in
low-income housing tax credit
programs.

@ The Cleveland Clinic's Center
for Functional Medicine
achieved WELL building
certification, which places
additional emphasis on the
connection between building
performance and human
health.

@ Development of statewide
green building council (U.S.
Green Building Council Ohio,
Northeast Ohio Region).

green building standards

Objective 4: Promote new
construction and major
renovations that meet high

Actions

Develop more formal green policy for new commercial
buildings that goes beyond code, especially for those
projects receiving public money

Update Cleveland Green Building Standard to
incorporate new codes, support higher performance
building, and advance social equity

()

Incentivize continued use of financing tools to promote
green building

LEED Certified Buildings
in the City of Clevelan

18
16
14

5 Ilj|l|||

‘08 ‘09 10 11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17

()}

# of Buildings Certified / Year
— Le+]

Bronze . Silver . Gold . Platinum

29

122



Appendix E - Minneapolis Building Climate Plan

Appendix E provides the building goals, strategies, and actions that can be found in

Minneapolis’s climate plan.
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Buildings & Energy

=

Goals

. Achieve 15 percent energy efficiency in

residential buildings from the growth
baseline by 2025,

2. Achieve 20 percent energy efficiency in

commercial/industrial buildings from the
growth baseline by 2025.

3. Increase electricity from local and directly

purchased renewables to 10 percent of the
total consumed by 2025,

4. Achieve a 1.5 percent annual reduction in

greenhouse gas emissions from City

facilities.

Cross-Cutting Strategies

Develop a Green Zone Initiative. The Green Zone
Initiative will create a city designation for neighbor-
hoods or clusters of neighborhoods that face the
cumulative impacts of environmental, social, political
and economic vulnerability. A Green Zone is an
environmental and economic development tool that
targets new green infrastructure and retrofits to an
area in a comprehensive manner. Green Zones could
correspond with targeted housing and commercial
retrofit campaigns, to increase energy efficiency or
boost renewable energy installation. Areas with
Green Zone designation may better be positioned

to access benefits offered by the city as well as state
and federal agencies, ranging from targeted pollution

reduction to increased funding opportunities.

Millions of metric tons of CO2e

2
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Figure 12. Estimated Emissions Reductions from
Buildings and Energy Goals and Strategies

Launch a public-private energy efficiency
campaign to catalyze action in businesses large
and small. Most of the energy in Minneapolis is
consumed by businesses, necessitating efforts
that businesses and properties can undertake
to reduce their energy usage. The aggregated
potential energy savings from small businesses
can also be significant and should be identified and
targeted. Research shows that the most effective
energy efficiency programs succeed because they
have committed leadership from the top. The City
can use its leadership position to bring top City
leaders to the table and affirm their commitment

to working together to achieve this goal.



Ensure that City facilities and infrastructure,
across all neighborhoods, are models of energy-
efficiency and renewable energy technology.
The City will investigate opportunities in buildings,
street lighting, traffic signals and parking ramps to
constantly increase energy efficiency and reduce
water use. Those neighborhoods with infrastruc-
ture in immediate need should be prioritized. The
City-operated water treatment plantis a large
energy user, and opportunities for increasing
efficiency will be continuously reviewed. Tools like
the State’s Guaranteed Energy Savings Program
could be used to finance retrofits to City buildings.
The City will continue to identify opportunities for
renewable energy deployment on its facilities to
reduce long-term operating costs and demonstrate

new technologies.

Continue and expand efforts to promote green
jobs that support greenhouse gas emissions
reduction goals. The City of Minneapolis Employment
and Training Program will engage in workforce
planning, leveraging existing resources and seeking
out innovative development opportunities through
Step-Up, RENEW Minneapolis and other programming,
The potential to develop a City of Lakes Energy
Conservation Corps that provides Americorps
opportunities with higher education subsidies to
low income residents and youth from low-income
census tracts will be explored. Future efforts will
seek the alignment of educational, internship, and
apprenticeship opportunities to produce a certified,
well-prepared Minneapolis labor force, directing
resources toward conservation and green retrofitting,
water conservation, community composting, and

green houses.

Support the State’s adoption of the latest
International Energy Conservation Code (IECC)
and International Green Construction Code
(IGCC) and adopt the IGCC locally. The IECC and
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IGCC will change the building code to require new
commercial construction be more water and energy
efficient and more durable than under previous
versions of the code. If the IGCC is adopted at the
state level as an appendix chapter, Minneapolis will

need to adopt it locally before it can be in force.

Incentivize energy and water efficiency in
private buildings during every interaction with
the City. City departments could promote energy
and water efficiency efforts to anyone interacting
with the City for regulatory purposes, such as
when seeking a permit or participating in design
or zoning review. This may be targeted toward
certain kinds of buildings that showed high promise
for targeted efforts on energy efficiency, such as

restaurants.

Require City-financed projects to meet an
energy efficiency standard, like Sustainable
Buildings 2030 (SB2030). The State of Minnesota
has adopted a requirement that all State bonded
projects meet the SB2030 standards. This requires
progressively better energy performance from
new projects. Similar requirements include Saint
Paul’s Sustainable Building Policy. Alternatively, or
in combination, the City could require projects to
complete Xcel Energy’s Energy Design Assistance
program. In conjunction, the City should review the
ratios required for project financing (gap financing
to overall project cost) to minimize any disruption
to affordable housing construction that may be

caused by implementing additional requirements.

Explore opportunities to restructure the
mechanical permit fee schedule and other fee
schedules to incentivize energy- and water-
efficient products and renewable energy.
Mechanical permit fees for products like furnaces
are currently based on a percentage of the total

value of the work being performed. More energy



efficient products are typically more expensive
than less efficient products, in turn increasing

the permit fee, which could be a disincentive to
contractors and building owners who are considering
more efficient equipment. With City staff and
stakeholders, explore changes to the permit fee
structure (ideally revenue neutral) that would
incentivize the installation of more energy= and
water-efficient equipment or renewable-supportive

building design (e.g., “solar ready” buildings).

Determine the feasibility of establishing
conservation-based pricing or structuring of
franchise fees and using the franchise agreement
to support renewables. During the update

of franchise agreements with Xcel Energy and
Centerpoint, Minneapolis should explore options
to encourage energy conservation - through utility
fee structure or the price passed on to customers.
Examples could include structuring fees based

on usage per customer or reducing fees if utilities
meet energy efficiency goals. Franchise negotiations
also provide an opportunity to plan for better
integration of distributed solar PV into the grid
(e.g., by linking up to the distribution system

currently in place in many City rights-of-way).

10. Evaluate and expand incentives granted for

11.

high energy performance, Density bonuses

are currently available to developments in the
downtown zoning districts achieving high energy
performance and can be used as an amenity for

a planned unit development to obtain approvals
for alternatives to the zoning regulations. These
bonuses could be extended to areas outside of
downtown and/or incorporated into other incentive
programs. Extend these incentives to buildings
that incorporate or are designed to allow for

easy installation of significant renewable energy
systems and to those in targeted under-invested
communities (i.e,, a City Green Zone program).
Maintaining a diverse mix of housing types and
affordability levels is a priority for the city. The
displacement of low and moderate income house-
holds should be avoided in the implementation of

any specific incentive policy.

Develop tools to finance energy efficiency and
renewable energy retrofits for commercial and
residential buildings that have low barriers to
entry and limited risk for local government.
Property-assessed financing, on-bill financing and
other financial mechanisms could provide low-

interest financing opportunities for homeowners

and commercial properties. High interest rates,
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12.

13.

14.

the need for perfect credit, and complex program
design can all be barriers to widespread adoption
of these programs, especially for low=income
households. Programs should be designed to
maximize participation and provide access to all
housing types and income levels. Working through
a process led by the State of Minnesota, identify
tools that the City or another regional entity can
develop to provide more opportunities for energy

efficiency and renewable energy financing.

Support the adoption and implementation of
emissions reductions plans by other govern-
ment entities and institutions. Hennepin County
and the University of Minnesota have adopted
targets for emissions reduction. Other entities, like
health care campuses, may also be taking action
on greenhouse gas emissions. Minneapolis should
support these and other efforts and collaborate

on implementation. The University of Minnesota'’s
goal of achieving net zero emissions by 2050 is
particularly ambitious; Minneapolis will support

the University’s efforts wherever possible.

Support the adoption and implementation

of emissions reductions plans by small and
minority-owned businesses. The City of Min=
neapolis is currently exploring the expansion of the
Minnesota Technical Assistance program (MNTAP)
to assist small, local businesses assess their energy
use and the range of potential retrofits. Expand
this program and target outreach to achieve equal

representation from minority-owned businesses.

Monitor new technologies and regularly reassess
strategies. There are many new technologies that
could hold promise for improving energy efficiency
and reducing emissions. Real-time pricing coupled
with smarter appliances could reduce costs for
electricity consumers and emissions. Advanced

energy management technology could reduce

15.

16.
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wasted energy. These technologies should be

implemented wherever feasible.

Identify opportunities to increase conservation
efforts within the downtown district heating
and cooling system and make the system more
efficient using technologies like combined heat
and power. The downtown district heating and
cooling system, in total, represents one of the single
largest loads in the City. Operated by NRG, the City
is a major user, with connected loads including

the Convention Center. Because customers on this
system do not have access to utility conservation
programs, there is an opportunity for the City to
help increase the efficiency of the customers on
this system. There may also be opportunities to
make the district heating itself more efficient. For
example, natural gas fired plants could be retrofitted
to include combined heat and power generation.
Every effort to reduce co-pollutant emissions
should be made when considering such opportunities.
The City should work with Hennepin County and
NRG to determine where these retrofits might

make sense.

Identify opportunities to expand the use of
district heating systems to new and existing
buildings. The downtown district heating and

cooling system provides an efficient alternative to

individual building heating and cooling systems.




Identify barriers to expansion into existing and

new buildings in downtown. Seek opportunities for

expanded district heating and cooling, especially

using combined heat and power, outside downtown

with new or existing systems.

17. Work with utility providers and the State of

Minnesota to conduct a robust energy end-use

analysis to inform future energy planning

efforts by the City. Energy end-use analyses can

provide insights into the best options for reducing

energy consumption by identifying where energy

is used inside a home or business (e.g., space
and water heating, air conditioning, appliances,

electronics). The Energy Information Agency

(EIA) maintains this information for the country in

general categories, but only has data through 2005.

The State of Minnesota last updated an energy
end-use analysis in 1988. Work with the state
and utilities to determine if data is available and

update an analysis for Minneapolis.
Residential Buildings

1. Help 75 percent of Minneapolis homeowners
participate in whole-house efficiency retrofit
programs by 2025, ensuring the distribution
reflects the current percentage of low and
moderate income home ownership in the city.
The City of Minneapolis provided initial support

for the Center for Energy and Environment’s

(CEE) Community Energy Services (CES) program,
which has served about 4,800 Minneapolis owner-

occupied homeowners, or just over five percent of

the target population. The City could continue to

help recruit homeowners into the program, and set

a goal of 75 percent of homeowners participating

in CES or similar whole-house retrofit program. As

these programs expand, the City should assess the

geographic and household income distribution the

program has achieved. The expansion of CES and
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similar programs should be undertaken equitably
across the City. Where possible, programs should
be conducted jointly with other “healthy homes”

initiatives like lead abatement.

Help 75 percent of Minneapolis renters and rental
property owners participate in efficiency retrofit
programs by 2025, with a distribution that reflects
the current percentage of low and moderate
income rental housing in the city. Programs
targeted to residential rental facilities should be
expanded. Existing programs like weatherization
are available to low- and moderate-income renters,
and as programs expand they should reflect the
distribution of household incomes in the community.
The split financial incentives between renters

and rental property owners must be addressed

in order to reduce carbon emissions from rental
property. The City should use its rental licensing
authority, along with targeted incentives, to increase
energy efficiency in rental property, while ensuring

that the energy savings benefit renters.

Create time-of-sale and time-of-rent energy
label disclosure, New homeowners and potential
tenants are a target group to promote energy
upgrades, as they can be more receptive to making
these investments (particularly when financing is
available). Tenants could also use an asset rating
label to make comparisons about energy performance
and cost between units or buildings. Minneapolis
currently requires a home inspection prior to any
Minneapolis home being put on the market (the
Truth-in=Housing program). The City could green
the Truth-in-Housing program by including the
collection of data sufficient to generate an energy
label as well as other easily accessible data such

as lead paint, history of superfund site, etc. In
order to be cost-effective, data collection would
need to be as limited as possible while providing

useful information to the homeowner. The Center



for Energy and Environment has developed an
energy label that is particularly relevant for
Minneapolis housing stock that is currently being
used in the Community Energy Services residential
program, and could be expanded for use in the
Truth=-in=Housing program. A label for multi=family

structures does not yet exist.

Connect and collaborate with other residential

energy efficiency efforts. This includes:

« Through city contracts, promoting the development
of partnerships with low=income and supportive
housing serving organizations to ensure that
efficiency and renewable programs, incentives,
and practices, meet the specific needs of these

populations.

« Helping to promote and work with on-line
energy efficiency efforts that build teams and
help to increase energy efficiency awareness
and actions, including the Minnesota Energy
Challenge, and OPOWER'’s new Facebook

application.

« Promoting appliance trade-ins through City events.

« Promoting the use of energy benchmarking in

Minneapolis multifamily buildings, as through

the Minnesota Energy Scorecards program.
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Commercial Buildings

Continue to host an annual Energy Reduction
Challenge (“Kilowatt Crackdown”) for Commercial
Buildings in conjunction with the Building
Managers and Owners Association (BOMA) and
other partners. BOMA has developed a program,
called the Kilowatt Crackdown, which local
chapters can implement. Using the EnergySTAR
Portfolio Manager tool, building owners track their
energy use over the course of a year or two. This is
compared to a benchmark of the previous year, and
the buildings with the highest energy reduction
receive awards. While the Kilowatt Crackdown is
currently composed primarily of large commercial
buildings, the City should encourage BOMA to
expand participation to include more small and

medium-sized buildings in the challenge.

Implement the Building Energy Disclosure policy
for medium and large commercial buildings.

The recently adopted commercial building energy
disclosure policy that requires benchmarking and

publication of data annually will help increase the

MeetMinneapolis




impact of energy use information in the market=

place, driving further energy efficiency improvements.

Explore implementation of a commercial asset
rating program, such as the Department of
Energy’s Commercial Building Energy Asset
Rating. Asset ratings provide a tool to evaluate
the physical characteristics and as-built energy
efficiency of buildings. An asset rating can also

identify areas where improvements are needed.

Develop incentives for commercial office buildings
to investigate transitioning janitorial work to
“Day Shift Cleaning” as a means of reducing
energy consumed. Work with janitors in their
building to ensure a worker friendly transition.
The City should also investigate the feasibility of
implementing Day Shift Cleaning standards for

commercial office buildings in Minneapolis.

Develop “green lease” model language that allows
building owners and tenants to share the energy
savings from building capital improvements.
Tenants and building owners often have a split
incentive when it comes to energy efficiency
improvements since tenants frequently pay the
energy bills. New model language could make more

capital improvements likely.

Industrial Buildings

1.

Continue to support a loan program to help
businesses including industrial companies to
become more energy efficient and expand their
businesses. A relatively small number of
Minneapolis industrial customers are responsible
for a large proportion of total energy usage in

the city. Focusing efforts to increase the energy
efficiency of these businesses can have a large
impact, while increasing the competitiveness of

Minneapolis businesses and support job growth.
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Renewable Energy

Support efforts to align utility practices with
City and State renewable energy policy. State
and local policies express a clear preference for
renewable energy and distributed generation. The
City thus supports efforts to reform or eliminate
all practices that discourage property owners
from adopting on-site renewable energy generation.
Efforts could include limiting standby rates,
improving interconnection standards, modifying
demand charges, expanding net metering benefits
to large commercial/industrial businesses, and
exploring concepts like feed-in tariffs. The City
should continue intergovernmental relations efforts
to reduce barriers and encourage development of

renewable energy resources.

Implement small to mid-sized business renewable
and on-site renewable incentive programs.
Market existing and develop new incentive
programs that are targeted to small and mid-sized

businesses.

Investigate the feasibility of large-scale
renewable energy purchasing for municipal
government and/or residents. The City routinely
receives unsolicited requests to invest in bulk
purchasing of renewable energy. Establish a
proactive review process for these requests and/or

explore an RFP process for bulk purchasing.

« Create policies and programs to promote readi=
ness for renewable energy into all new commercial
and residential buildings. A number of cities and
states across the nation are creating long=term
policy goals and setting in motion building code
changes that anticipate the declining cost curve for

both solar energy and energy efficiency.



« Develop a “solar-ready” building certification.
Existing buildings were not built to accommodate
solar energy installations; retrofitting existing
buildings adds significant costs to solar energy.
Making new buildings “solar-ready” adds
virtually no cost to construction costs. The next
generation of the city’s building infrastructure
should accommodate the next generation of
energy production. Information on solar-ready
building could be distributed during permitting
or the design review process (see Cross=Cutting
Strategy #4). Solar-readiness could also be
incorporated into green building requirements
that may be adopted when the City has financial
involvement in a project (e.g., affordable housing

gap financing, see Cross=Cutting Strategy #5).

4. Encourage “net-zero” energy buildings.

Net-zero energy buildings maximize synergies
between energy efficiency and distributed energy
generation. Policies in other states are anticipating
building codes that require net-zero standards for
residential buildings as soon as 2020. Minneapolis
should plan to capture this transformative market

trend through support of state efforts and creation

of local incentives.

5.
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Support new financing and ownership models
for developing Minneapolis’ solar resource,
Support explicit authorization of third=party solar
leasing and ownership and enabling community
solar projects, and other delivery/financial
mechanisms (e.g., cooperatives, sustainable
utilities). Third party ownership and leasing
models expand access to on=site renewable energy
generation by simplifying the adoption process

and enabling the cost-effective bundling of tax
incentives, long-term financing, installation, and
operation and maintenance into a single transaction,
Minneapolis residents who do not own property or
whose property has a poor solar resource should be
enabled to own part of an off-site solar PV installation,
and receive a share of the production credits on
their utility bill.



Appendix F - Pittsburgh Building Climate Plan

Appendix F provides the building goals, strategies, and actions that can be found in

Pittsburgh’s climate plan.
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CHAPTER THREE: Buildings

Goal: Reduce energy and water consumption by 50%

Buildings Actions: Data

Description

Lead Agency (Partners)

Get monthly/hourly electricity
consumption data by sector for each
neighborhood (or zip code)

Duquesne Light

Get monthly natural gas consumption
data by sector for each neighborhood
(or zip code)

Peoples Natural Gas &
Columbia Gas

Get monthly potable water use data
by sector for each neighborhood (or
zip code)

PWSA & PA American
Water

Get annual square footage by use
type and neighborhood (or zip code)

Allegheny Office of Property
Assessments

Objective #1: Reduce energy and water use in existing buildings by 50% by 2030

Existing Building Actions: Policy

Description

Lead Agency (Partners)

energy and water disclosure

Pass state level enabling legislation for residential | City of Pittsburgh, GBA &

Philadelphia?

Benchmarking Ordinance

Pass Pittsburgh Commercial Building Energy City of Pittsburgh (Energy

Benchmarking Working Group)

Clean Energy program

Create legal framework for Property Assessed

City of Pittsburgh & Philadelphia?
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Existing Buildings Actions: Resources

Description

Lead Agency (Partners)

Create a map/matrix of resources for energy
efficiency retrofits

CCI/GHHI

Create a revolving loan fund for energy and water
efficiency retrofits

ACHD, PWSA, ALCOSAN?

Create a building owner manual and expand first
time building owner classes

HACP, CCI, GBA?

Objective #2: Ensure all new buildings are carbon neutral and location efficient by 2030

New Buildings Actions: Policy

Description

Lead Agency (Partners)

Pass state level enabling legislation for local
building code adoption

City of Pittsburgh & Philadelphia?

Adopt Passive House/Climate Smart building
energy codes

City of Pittsburgh, GBA

Create a Location Efficiency Overlay and use
Transfer of Development Rights to encourage
density while protecting open space

City of Pittsburgh, ALT
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Based on the 2013 sector based inventory, Pittsburgh’s buildings are responsible for 81% of
carbon emissions through the consumption of electricity and natural gas.

2013 Emissions Residential

Waste Natural Gas
) 1% Emissions
Transportation 13%
18% :
\
Residential
Industrial Electricity | _ Electricity
Emissions < ‘ o Emissions
3% 12%
Industrial Natural
Gas Emissions .
2% Commercial
~ Natural Gas
Emissions
10%

Commercial

Electricity

Emissions
41%

This large source of CO2 provides many opportunities for deep carbon reductions. Improving
energy generation and distribution systems is method to reduce energy related emissions.
Improving end use efficiency can also significantly reduce emissions. Energy efficiency
improvements are needed in commercial, residential, and industrial buildings and strategies
specific to end use type can be deployed.
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2
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Edueation; 76 - 5 Other Housing;. Multifamily 40+
Church/Charity/Cemetary; 7% Mixed Use; 3% 29 Units: 4%

Energy use intensity measures how much energy a building uses per square foot, which is

largely determined by the building use type and age. For example, a manufacturing facility with

heavy machinery will use much more energy than a warehouse with only lighting. A newer
home should be more efficient than an older home, and thus use less energy per square foot.

It is currently not possible to link energy use back to a specific building or use type, so energy
use by sector is divided among the total square footage by sector, which loses some of the

nuance. ldeally, in future years it will be possible to link energy use to use type and building size

and geographic location to tell a better story of Pittsburgh’s energy use.

2013 Natural Gas 2013 Electricity Square EUI

MMBtu kWh MMBtu Footage (kBtu/SF)
Residential Energy
Use 11,905,971 890,774,648 | 14,946,185 | 200,906,307 74.39
Commercial Energy
Use 8,876,464 3,143,404,541 | 19,604,904 | 213,664,963 91.76
Industrial Energy Use 2,153,685 240,839,479 | 2,975,670 20,282,785 146.71
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Objective #1: Reduce energy and water use in existing buildings by 50% by 2030

2013 EUI 2030 EUI
(kBtu/SF) | (kBtu/SF)

Residential Energy

Use 74.39 37.2
Commercial Energy
Use 91.76 45.88
Industrial Energy Use 146.71 73.36
2013 2030
Estimated Water Use
(MGD) 70 35
Daily Water
Use/Residential
Population
(gallons/person) 229 115
Daily Water
Use/Daytime
Population
(gallons/person) 153 76
Annual Water Use
Intensity (gal/SF) 59 29
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Commercial Buildings

Building Benchmarking

In October 2016, the City of Pittsburgh enacted a new Building Benchmarking ordinance. This
ordinance requires all nonresidential building 50,000 square feet and greater to report annual
water and energy consumption starting in June 2018.

\ 2
Carnegie
7

Dormont :
PN\ . \ . EE RIS | Munhall

Map of the buildings that are ‘covered’ by the benchmarking ordinance

As the adage goes, “You can't manage what you can’'t measure.” The first step in making any
energy reductions is to get a better understanding of how energy is used. Benchmarking a
building will allow the owners and operators as well as possible tenants of the building be able
to understand how a building is performing in relation to other buildings of similar size and use
type. This information can help inform future decisions and investments. Similar legislation had
been implemented in cities across the US with measurable success. In the first year of the
legislation, New York City the building benchmarking ordinance resulted in nearly 6%
cumulative energy savings. San Francisco saw an 8% energy reduction as a result of similar
policy. Pittsburgh hopes to recognize similar savings and begin to carve away at the 51% of
emissions that are a result of commercial building operations.
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Pittsburgh 2030 District

The building benchmarking ordinance looks to expand upon the energy efficiency improvements
already being recognized with in the Pittsburgh 2030 District.

The Pittsburgh 2030 District, a Green Building Alliance strategic initiative, is a collaborative,
nationally recognized, local community of high performance buildings in the Downtown,
Oakland, and North Shore neighborhoods. It consists of building owners, facility managers,
community partners and local resource partners working together to dramatically reduce energy
and water consumption, decrease transportation emissions, and improve indoor air quality while
increasing competitiveness in the business environment and enhancing returns on investment.

Using performance targets provided by the global Architecture 2030 Challenge, the Pittsburgh
2030 District seeks to demonstrate that high performing buildings are the most profitable
buildings in the City.! Over 435 commercial buildings in Pittsburgh’s 2030 District have
committed to reducing energy and water use by 50% below 2003 levels by 2030. The 2030
District also set a goal of reducing transportation emissions by 50% below the 2015 modeled
baseline by 2030.

10.7%
v

118
eyl

2020 GOW

2030 6w

DOWNTOWN DISTRICT TOTAL OAKLAND

Since 2012, the 2030 District has been able to reduce energy consumption by an average of 10.7% below the
baseline. This equates to 2.6 Billion kBTUs, the equivalent of more than 305,000 Tons of CO2 equivalent, and a
savings of $52.3 million dollars.

These collective efforts have established the Pittsburgh 2030 District as an example of a
financially viable, sustainable, multi-sector endeavor that maximizes performance and
profitability while significantly reducing greenhouse gas emissions. This type of collaborative
action will keep Pittsburgh competitive and also represents a major investment in Pittsburgh’s
future.
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Energy Intelligence Network

Through a partnership with Carnegie Mellon University’s Center for Building Performance and
Diagnostic and the Metro 21 group, the City recently rolled out a building energy use dashboard.
This dashboard is part of a larger ‘Energy Intelligence Network’ (EIN) currently in development.

The Energy Intelligence Network is designed to improve data quality and access in order to
better understand and thus reduce the environmental impact of City facilities. Starting in the City
County Building, the EIN utilizes a number of monitors to collect and display real time energy
consumption data. Real time, granular data about the energy being used by plug loads, lighting,
and HVAC systems as well as the total energy being consumed can be used in numerous future
projects and decision making processes.

Demand Response

Improved data quality as supplied by initiatives such as the Energy Intelligence Network can
improve energy management capabilities. Energy management such as demand response
programs can reduce energy costs and emissions and also improve the resiliency of electric
grid infrastructure. However, real time data is needed in order to optimize these programs.
Demand response allows building operators to reduce or shift energy consumption during
periods of peak consumption across the grid. Through a variety of options, individual buildings
can impact the demand and supply ratios of electricity in order to help ensure the demand does
not exceed the available supply. Additionally, a more level load throughout the day will ensure
that the supply is not too great which results in wasted energy.

Currently, if electric companies are unable to manage peak demands for energy, new sources
of energy generation must be added to the grid. This often occurs in either ‘restarting’ coal fired
power plants or building new power plants in order to reach the needed output. These plants
often are only utilized during peak hours, and there is a negative economic and environmental
impact of having to build additional capacity.

Peak load shaving, load shifting and time of use pricing, are a few demand response programs
that can help reduce energy costs and prevent grid failures. The highest demand for energy
often occurs mid-day in the summer. Commercial buildings are often at their highest occupancy
in the middle of the day and this is also when outside temperatures peak. This means more time
that air conditioners have to work harder to maintain indoor temperatures and cool the buildings.
Several options such as raising air-conditioning temperatures, scheduling energy intensive
processes at alternative times or closing an office and allowing employees to work from home
can help to reduce energy demand during peak hours.

Demand response programs not only reduce energy consumption, they also save money that
would otherwise be spent to build additional capacity.
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Building Code Updates

Currently, the state of Pennsylvania follows the 2009 International Building Codes (IBC) even
though the International Code Council (ICC) instituted updated codes in 2012 and again in
2015. To date, state level legislation has prevented the adoption of the most up to date building
codes. Building Codes are put in place to protect the health and well-being of building
occupants and ensure that best practices are used in construction and renovations. As codes
are updated new technology, techniques, and best practices are incorporated. Writing of the
2009 building codes began in 2006 meaning that technology developed in the past 10 years are
not accounted for in Pennsylvania codes. Up to date building codes not only allow designers
and builders to be competitive, but they ensure that public health, safety, and environmental
considerations are protected. Keeping in line with the current building codes ensures that
buildings reach optimum levels of energy efficiency and reduce related greenhouse gas
emissions.

In addition to the higher greenhouse gas emissions contributions, Pennsylvanians are also
subjected to higher insurance premiums and higher building operating costs due to the lack of
compliance with leading standards and improved efficiency. The content of modern building
codes included updated technology and standards that allow buildings to be more energy
efficiency, cost-effective, and resilient.

With the help of the City of Philadelphia and local stakeholders, Pittsburgh is advocating for
adopting up to date building codes in the state of Pennsylvania.

Green Garage Initiative

The Pittsburgh Green Garage Initiative (GGI) is an example of a simple energy efficiency
measure that creates a significant impact on energy use. Dramatic energy savings were
realized as part of the GGI when the City changed a few building code lines in order to allow for
LED lights to be used in parking garages .The GGI has evolved into a collaboration of the Green
Building Alliance, the Pittsburgh Parking Authority, the Sports and Exhibition Authority, and the
Urban Redevelopment Authority to improve parking garages' energy efficiency and expand
electric vehicle charging infrastructure.. A recent study concluded that 6,000 kW of solar
photovoltaics could be installed on Pittsburgh Parking Authority garage roofs and at the Second
Avenue parking lot.
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URA Parking Garages: Monthly Electric Reduction in Electric
Consumption
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As part of the garage initiative and energy grant, URA retrofit five local parking structures
with extraordinary results. For the first nine months of post-retrofit operations, the Authority
averaged a 57% reduction in electricity use. URA's complete retrofit portfolio to date
includes five parking garages with a total of 3,051 parking spaces lit by 1,436 new fixtures.
As a result of these remarkable results, the Authority is evaluating its entire parking

garage portfolio and planning to leverage savings from its initial projects by reinvesting into
other facilities via a new sustainability revolving fund.

Pittsburgh Parking Authority is not far behind, having completed a similar First Avenue Garage
lighting and control retrofit in August 2016. This enterprise is expected to have comparable
extraordinary electricity reductions of 50% to 60%. PPA is now designing similar retrofits on nine
additional garages.

Lighting design were completed on SEA, URA, and PPAP parking garages. Within just one
year of completing its resultant retrofits, SEA also experienced a 64% reduction in annual
electricity use.
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New Construction
Objective #2: Ensure all new buildings are carbon neutral and location efficient by 2030

New Buildings Actions: Policy

Updated building codes will help ensure that all new construction is built to perform at optimum
efficiencies. Beyond a building’s energy and water use, location has a significant impact on
greenhouse gas emissions. If a new building is sited on a green field far away from residential
areas and transit, the building decreases carbon sequestration and increases emissions from
cars traveling to it. If the building is far from existing infrastructure, there is additional cost and
energy loss conveying electricity and natural gas to the site.

Fraguent Transat Service Ao Summer 2016

Location Efficiency Map

Pittsburgh defines a location efficiency using overlay map that integrates the walksheds around
job centers (1/4 mile), walksheds to frequent service transit (fixed guideways) and protected
bikeways to job centers/frequent service transit.

Residential Buildings

With 51% of emissions coming from commercial buildings, it is easy to focus attention solely on
commercial energy efficiencies. However, residential efficiency actions also offer opportunities
for significant impact. As with commercial buildings, updated building codes will help ensure
that energy efficiency is prioritized as new homes are built. However, over seventy percent of
existing residential buildings in Pittsburgh were built prior to 1960, many years before energy
efficiency standards were integrated into national building codes in the 1970s. While sturdily
built, these older homes need renovations to improve efficiency, health and safety.
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Residential energy efficiency projects can offer equity benefits in addition to the potential
emission reduction benefits. The American Council for an Energy-Efficient Economy (ACEEE)
recently ranked Pittsburgh among the top ten cities where energy burdens, the ratio of utility
bills to annual household income, were found to be greatest for low-income households.
Nationally, the average energy burden for American households is approximately 4%. However,
low income households’ in Pittsburgh experience an energy burdens upwards of 15%.

In commerecial buildings, electricity reduction offers the greatest opportunity for energy savings.
In residential buildings, natural gas efficiency generates the maximum impact. Heating-related
natural gas usage constitutes up to 56% of all natural gas usage in the City, 38% of all non-
transportation energy usage, and up to 25% of the non-transportation related greenhouse gas
emissions in the City. The residential sector is of particular interest, as up to 68% of gas usage
in that sector is heating-related, amounting to an estimated 17% of energy use for the City (not
including transportation sector emissions). Especially with the aging housing stock, which often
lacks insulation or other heat saving updates, a significant amount of heat-related energy is ‘lost’
or wasted.
There have been a number of initiatives targeting residential improvements however, the
ReEnergize Pittsburgh Coalition identified key barriers to increasing residential energy efficiency
in Pittsburgh including;

1) Lack of homeowner education and awareness around energy efficiency

programs and home performance issues

2) Difficulty connecting homeowners with available programs

3) Homeowner misconceptions about the value and ease of energy efficiency

project implementation

4) Uncertainty around demand for and ability to sustain a skilled workforce
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ReEnergize Pittsburgh Coalition also identified key strategies for improving residential
efficiencies that include; improving consumer education resources, monetizing the value of
home energy investments, integrating regional organizations and planning efforts, and
identifying financing options and opportunities (Solving the Residential Home Energy Efficiency
Challenge).

Green and Healthy Homes

In July 2017, Pittsburgh became the 19" United States city to join the Green and Healthy
Homes Initiatives (GHHI). The Baltimore based organization utilize 8 key elements to help
create healthier, more energy efficient homes. These whole-house strategies address issues
from lead-based paint contamination, to poor indoor air quality, to energy efficiency in order to
reduce housing costs specifically in low income households. These actions can help alleviate
costs due to not only high energy burdens but also the socio-economic costs of related issues
such as lead poisoning, asthma, lost labor force productivity, and high residence turn-over rates.
In the United States, nearly six million households are exposed to ‘unhealthy homes.’ Through
education, hazard remediation, advocacy, and efficiency services, Green and Healthy Homes is
striving to improve the living conditions in those households.

Residential Energy Labeling and Green Listings

The new building benchmarking ordinance mandates transparency in the commercial building
sector, however, similar transparency does not always exist at the residential level. The US
Department of Energy offers a Home Energy Score program that aims at improving residential
energy efficiency. Similar to vehicle fuel efficiency, the Home Energy Score provides useful
energy use and efficiency information to homeowners and buyers. The scoring process also
provides homeowners with suggested energy efficiency projects or updates for the home
(https://betterbuildingssolutioncenter.energy.gov/home=-energy=score).

In addition to promoting Home Energy Scoring, allowing for ‘green’ information to be included in
multi-listing databases will also help improve residential energy efficiency.

Green information such as, solar panels, high-efficiency HVAC, insulation levels, or Home
Energy Scores, are not currently included in multidisting databases. However, this information
could have a significant impact on appraisal values and accounting for the true value of these
items

Home energy scores, green listings, and point of sale energy audits can help improve
transparency in the home buying process. Increasing the information available to potential

homeowners can allow those individuals make informed decisions and, as with the commercial
energy benchmarking ordinance, begin to prioritize energy efficiency in residential reality.
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Act 129

Utility-managed energy saving initiatives, such as Act 129 in Pennsylvania, represent a
significant portion of available efficiency programs available for homeowners and renters. While
these programs have a number of applications and benefits, they are often underutilized. Act
129 is legislation which requires Electric Distribution Companies (EDCs), such as Duguesne
Light, to reduce electricity consumption. Improving education and access to Act 129 benefits
can help significantly reduce residential energy use in cost-effective way.

Industrial Buildings and Activity

Pittsburgh has made great progress from the time when it was referred to as ‘Hell with the lid
off.' For much of the 20" century, the improved air quality standards and downturn of the steel
industry in Pittsburgh resulted in significant emissions reductions. Whereas most emission
previously were a result of the steel production and related industries, industry currently
accounts for only 5% of the greenhouse gas emissions in Pittsburgh.

While the 5% emissions calculation accounts for things such as water treatment and sanitation,
there is litle data about privately-operated industrial activity. Greenhouse gas emission from
energy use at industrial sites often only account for a portion of the environmental impact.
Onsite activity can have additional air quality and environmental health implications. In order to
better account for the true environmental impact of industry in the city, a concise database is
needed. Those working in industrial sectors can best identify key areas for improvement as well
as identify impediments to action. With improved information, key stakeholders can be brought
to the table and further action can be taken.
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Appendix G - Aspen Building Climate Plan

Appendix G provides the building goals, strategies, and actions that can be found in

Aspen’s climate plan.
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Appendix H - Blacksburg Building Climate Plan

Appendix H provides the building goals, strategies, and actions that can be found in

Blacksburg’s climate plan.
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GOALS

REDUCE ENERGY WASTE IN THE COMMERCIAL & INDUSTRIAL SECTORS
C O M M E R C E INCREASE THE USE OF RENEWABLE ENERGY IN THE BUSINESS SECTOR
INCREASE CONSUMER DEMAND FOR GREEN BUSINESS PRACTICES

AND

I N D U S T R Y CO-BENEFITS * reduced energy costs for local businesses and industry

» customer appreciation & other reputational benefits
« job creation in the clean energy/energy efficiency field
« improved local air quality

Commercial/Industrial Chapter = BLACKSBURG CLIMATE ACTION PLAN 13
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COMMERCE BASELINE CONDITIONS,
& INDUSTRY CHALLENGES & OPPORTUNITIES

Taken together, the commercial and COMMERCIAL & INDUSTRIAL SECTORS
industrial sectors comprise 42% of the Share of Greenhouse Gas Emissions
community’s greenhouse gas emissions.

From a functional standpoint, municipal

buildings and operations have many

similarities witl":the commercial sector, and TRANSPORTATION RESI??;ITIAL
represent an additional 6% of the 19% ’
community’s emissions. Improvements to

building efficiency and lighting upgrades

have the greatest potential to reduce

commercial and industrial energy waste and

emissions since heating/cooling and lighting

drive the majority of the energy consumed MUNICIPAL

by local businesses— 49% and 18% 6%

respectively.

Blacksburg's residents interact with the
community's commercial and industrial

sectors in three ways = as consumers, as INDUSTRIAL
employees, and in the case of local L COMMERCIAL
businesses, as owners. As a result, citizens 24%

have more than one avenue to influence the

business sector to move toward cleaner energy choices—as business leaders, as advocates within the
workplace, and as consumers who make deliberate choices in how to spend their dollars on household goods,
entertainment, dining, and recreation. Rewarding businesses who adopt and expand sustainability practices
sends a clear message and gives other businesses an incentive to make similar changes.

The Town is already leading by example in this regard, ensuring that municipal buildings serve as models for
sustainability through its commitment to pursue at minimum a LEED Silver rating for new construction or
substantial renovation of municipal buildings, pursuing high-efficiency upgrades on existing buildings, and
exploring the potential for on-site renewable energy generation on public properties. Primary strategies for
the commercial and industrial sector center on developing small business incentive programs that promote
energy=efficient retrofits and on-site renewable energy systems, and adoption of green business
practices/certifications that reduce waste, conserve energy, and protect natural resources, all while saving
businesses substantial money in the long run.

Reduce greenhouse gas emissions from commercial and industrial buildings by 10% by 2020 and 45% by 2050.

Increase the amount of commercial energy demand met with on-site renewables tenfold by 2020 and two-hundred sixty fold by 2050.
By reducing use of disposable goods, increasing recycling, and diverting organics from the landfill, reduce commercial and industrial solid
waste by 30% by 2020 and 70% by 2050.

14 BLACKSBURG = Commercial/Industrial Chapter
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TAKE ACTION TODAY!

Avoid disposables. Bring your
own bags to the grocery, your
own travel mug to the coffee

shop, and even your own to-go
container to the restaurant.

If you catch your favorite local
businesses doing something green,
be sure the tell them you notice
and appreciate it!

If you work in an office, think
about the spaces where
5 ighting"” might be
possible—places where natural
light is sufficient for a good
portion of the day.

If you are a local business owner,
investigate the DEQ’s Virginia
Environmental Excellence Program

(VEEP), or the Virginia Green

initiative.

COMMERCE

& INDUSTRY

NEXT STEPS....

(Politely) ask your favorite restaurant
to switch from Styrofoam cups and
to-go containers to something
recyclable, compostable, or better
yet—reusable (for a small fee).

Nudge. [If you see ways that your
favorite local businesses could
“green” their practices, let them
know you would welcome a change.

Point your employer toward local
resources that can help Blacksburg
businesses improve the energy
efficiency of their buildings.

Look into green certifications for
your industry sector (such as the

or
the U.S. Green Retail
; S

INDIVIDUAL ACTIONS

BIGGER CHANGES

Make a six-month commitment
to not use any disposable items
and share your progress with
friends and family on social
media.

Vote with your dollars and
reward the local businesses that
are going the “extra green mile” .

Form a “green team" at your
workplace and look for other
opportunities to save energy and
resources across the
organization.

Pursue and attain state and/or
industry green certifications for
your place of business. Display

these proudly for all your
customers and clients to see!

You have power as an individual and as a consumer, and you can “vote” with

your dollars every day when you choose alternatives to energy=-intensive
products and services. Instead of

buying food that has traveled 1,500
miles to the local grocery store,
why not pick up some in-season
produce at the farmers market?
The table above lists actions you
can take as an individual consumer, an employee, and a business
owner. Simple things you can try today, next steps to start
building new habits, and bigger changes you can take on when
you're ready to be a champion for greening our local economy.

Virginia Green

Commercial/Industrial Chapter = BLACKSBURG CLIM/ 15
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GOALS

REDUCE ENERGY WASTE IN THE COMMERCIAL & INDUSTRIAL SECTORS
INCREASE THE USE OF RENEWABLE ENERGY IN THE BUSINESS SECTOR
INCREASE CONSUMER DEMAND FOR GREEN BUSINESS PRACTICES

PRIORITY STRATEGIES

@ Let’s Get Started:

Industrial Energy Efficiency Programs:
Encourage industrial facilities to take advantage of
existing and emerging federal and state programs
such as the DOE's Industrial Technology Program,
which sponsors energy audits for manufacturing
plants.

COMMERCE
& INDUSTRY

LEADING BY EXAMPLE:
GILLIE'S RESTAURANT

Education & Outreach for Businesses: Engage
local business owners in low and no-cost energy
savings measures, including behavioral campaigns for
employees (anti-idling policies, water conservation,
daylighting initiatives, etc.)

One of Blacksburg's oldest and
Commercial Solar Potential: Perform a most-loved restaurants, Gillie’s 3
community-wide analysis of commercial properties to g
determine solar capacity of existing commercial roof
space.

offers vegetarian fare right in the ® ’
heart of downtown. While most ,‘\‘

Green Business Certification Program: Create
a local green business certification program to
recognize local businesses that have made energy
efficiency improvements and adopted other
sustainability actions.

LEED Buildings: Through the Town's LEED
building commitment, continue to lead by example
for new construction or substantial rehab of
commercial-grade buildings.

16 BLACKSBURG

R
restaurants offer Styrofoam or st A
plastic to-go containers, Gillie's
has offered compostable to-go

containers for several years.

= Commercial/Industrial Chapter



GOALS

REDUCE ENERGY WASTE IN THE COMMERCIAL & INDUSTRIAL SECTORS
INCREASE THE USE OF RENEWABLE ENERGY IN THE BUSINESS SECTOR
INCREASE CONSUMER DEMAND FOR GREEN BUSINESS PRACTICES

PRIORITY STRATEGIES

COMMERCE

S INODUSTRY KEY CONCEPT:

GREEN LEASES
Looking Ahead:

Green leases, also known as “aligned leases”,
work by aligning the financial and energy motivations
of building owners and tenants so they can work
together to save money and conserve energy
resources. Ina typical commercial lease, the energy
costs are either entirely borne by the tenant
(property owner has little motivation to invest in
efficiency) or entirely borne by the owner (tenant has
little motivation to conserve energy day-to-day). The
situation is often referred to as a “split incentive”
problem. Although green leases are available for
residential properties, they work especially well for
commercial rentals, where tenants may be in one
location for years or even decades.

Commercial Energy Coalition: Foster
collaborations among area businesses to share
information on energy efficiency improvements
and pool resources to purchase energy=-efficient
materials or equipment.

Incentives for Commercial Energy
Upgrades: Establish incentives, financing tools,
and other resources that would enable local
businesses to cost-effectively pursue energy
efficiency upgrades in their buildings and
operations.

Green Leases: Explore opportunities (such as
Green Leases) for renter businesses to partner

with commercial property owners on efficiency
upgrades or solar PV installations.

Commercial Energy Evaluations: Offer free
or reduced-cost analysis of local commercial
buildings to demonstrate return on investment
timeline and potential cost-saving of efficiency
upgrades.

LEED Building Incentives: Establish incentives,
financing tools, and other resources that would
enable local businesses and industry to cost=
effectively pursue LEED certification or some
suitable equivalent.

Innovative Financing for Commercial
Efficiency: Identify collaborative financing options
for large-scale commercial systems, such as
privately owned and operated joint ventures.

The Natural Resources Defense Council, the
Institute for Market Transformation, and the
Department of Energy have teamed up to develop
a free library of template green leases for all types of
commercial settings.

Commercial/Industrial Chapter = BLACKSBURG CL1M/ ACTION PL/ 17
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GOALS

REDUCE ENERGY WASTE IN THE COMMERCIAL & INDUSTRIAL SECTORS
INCREASE THE USE OF RENEWABLE ENERGY IN THE BUSINESS SECTOR
INCREASE CONSUMER DEMAND FOR GREEN BUSINESS PRACTICES

COMMERCE

LEADING BY EXAMPLE:
SHELTER ALTERNATIVES

For more than 25 years, Shelter Alternatives has been a
leader in the community and across the state in green
business practices, receiving numerous awards along the
way, including the most recent, the 2014 Montgomery
County Chamber of Commerce’s NRV Green
Company of the Year. Shelter (as it is colloquially known
in Town) was nominzted by their Chamber peers for this
award, which is
given annually to
recognize a business
that “values and
practices
sustainability in their
office, business
operations, and ‘ S
outreach.”

Sustainability governs all decisions made
in the daily operations of the company.
“Product choice, energy

management and reduce/reuse/recycling
protocols are just some of the ways that
we make it a priority" says office

manager Gregg Moneyhun. That same
philosophy is echoed as part of the company’s core values,
directing employees to take responsibility for their actions
and impacts on the environment.

Top: the staff of Shelter Alternatives posing in front of their
Blacksburg office for a 25th anniversary photo in 2013.

Bottom: The 2014 Montgomery County Chamber of Commerce
Green Company of the Year Award

18 BLACKSBURG CLI

158

& INDUSTRY

Sources and Additional Resources:

Garrison, S., J. Randelph, D. Pitt, C. Davis, and ). Gruss.
Blacksburg Climate Action Plan Technical Report. 2008 -
2013. Commercial Industrial Chapter

Green Leases. U.S. Department of Energy, 27 Dec. 2007.
Web. 08 Mar. 2016.

"LEED for Commercial Buildings." Leadership in Energy and
Environmental Design. U.S. Green Building Council, n.d. Web.
8 Mar. 2016.

Energy Information Administration (EIA)- Commercial Buildings
Energy Consumption Survey (CBECS). N.p., n.d. Web. 08 Mar.
2016.

Daylighting. U.S. Department of Energy, n.d. Web. 08 Mar.
2016.

Virginia Department of Environmental Quality - Virginia
Environmental Excellence Program (VEEP) . N.p., n.d. Web. 08
Mar. 2016.

Virginia Green. Virginia DEQ; Virginia Tourism Corporation,
Virginia Economic Development Partnership, n.d. Web. 08
Mar. 2016.

EERE-Industrial Technologies Program. U.S. Department of
Energy, n.d. Web. 08 Mar. 2016.

I = Commercial/Industrial Chapter



Appendix | - Flagstaff Building Climate Plan

Appendix I provides the building goals, strategies, and actions that can be found in

Flagstaff’s climate plan.
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FLAGSTAFF CLIMATE ACTION AND ADAPTATION PLAN

Energy refers to the ways energy usage impacts and is impacted by climate change. It
includes strategies related to community energy consumption and efficiency, clean and
renewable energy sourcing, future energy grid resilience, and energy-related land use,
transportation, and building standards.

BACKGROUND INFORMATION

Building energy consumption accounts for almost half of Flagstaff's total greenhouse gas emissions. These
emissions come from residential, commercial, and industrial build ngs consuming clectricity and burning
natural gas. Emissions forecasts show that without action, emissions from energy will grow 35% by 2030.
Climate changa will shift building heating and cooling demands. By 2050, Flagstaff will likely see hotter
temperatures and longer summers. The growth in cooling needs will increase energy use and costs, which
in turn may stress lower-income families.

CURRENT COMMUNITY EFFORTS

The City of Flagstaff provides home energy efficiency rebates for residents who upgrade
equipment or weatherize their homes, and free Home Energy Efficiency 101 workshops for
renters and homeowners.

Several local companies are installing residential and commercial rooftop solar systems
throughout Flagsteff.

Solar installations have been installed at City facilities throughout Flagstaff, including City
Hall, Rio de Flag Water Reclamation Plant, and the Aquaplex.

CITY OF FLAGSTAFF | 83

A
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FLAGSTAFF CLIMATE ACTION AND ADAPTATION PLAN

Energy

VISION:

In 2030, Flagstaff residents, businesses
and organizations have access to
affordable renewable energy, new
building construction is designed to
minimize energy use, and existing
buildings have been upgraded to
maximize energy efficiency.

GOALS, TARGETS, AND INDICATORS

The City of Flagstaff will prioritize reducing community greenhouse gas emissions
associated with energy use by:
(1) Reducing energy consumption
(2) Adopting cost-effective energy efficiency improvements
(3) Maximizing renewable energy generation and storage capacity
(4) Meeting 100% of the community’s electric energy needs through renewable
energy resources.

GOAL

Reduce energy consumption and associated greenhouse gas emissions from heating, cooling, and
powering buildings.

KEY PERFORMANCE INDICATORS TARGET
Greenhouse gas emissions from heating, Reduce emissions from 2016 baseline:
cooling and powering buildings 15% by 2025

28% by 2030

54% by 2040

80% by 2050

84 | CITY OF FLAGSTAFF
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FLAGSTAFF CLIMATE ACTION AND ADAPTATION PLAN

Greenhouse gas emissions from heating,
cooling and powering buildings, by building
sector

Reduced emissions from 2016 baseline:
Industrial:

15% by 2025 / 80% by 2050
Commercial:

15% by 2025 / 80% by 2050
Residential:

15% by 2025 / 80% by 2050

Natural Gas usage, by building sector

Reduced usage from 2016 baseline:
Industrial:

15% by 2030 / 25% by 2050
Commercial:

17% by 2030 / 30% by 2050
Residential:

20% by 2030 / 40% by 2050

Proportion of newly constructed residential
and commercial buildings that are ENERGY
STAR, LEED-certified, and Coconino County
Sustainable Building Programs buildings

20% of annual permits by 2025

Proportion of newly constructed residential
buildings that are net-zero energy homes

50% by 2025

Flagstaff building code

Adoption of the most efficient, most recent
building code

Energy efficiency retrofits of existing rental
and owner-occupied residential homes

500 homes by 2025

Participating households in City energy
efficiency programming, including
workshops

1,000 households by 2025

SMARTregs

Initiation by 2020
50% of rentals participating by 2025

CORRESPONDING STRATEGY

Strategy 1. Improve energy efficiency in all sectors.

Strategy 3. Manage energy demand and consumption in residential, commercial, and industrial

sectors, to reduce greenhouse gas emissions.

162
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FLAGSTAFF CLIMATE ACTION AND ADAPTATION PLAN

Energy

Increase renewable energy generation within the community and City municipal organization.

KEY PERFORMANCE INDICATORS TARGET

Proportion of municipal electricity use from renewables (%) 2017:5.4%
100% by 2025

Proportion of community electricity use from renewables (%) 18% by 2025
35% by 2030
68% by 2040
100% by 2050

CORRESPONDING STRATEGY

Strategy 2. Expand renewable energy generation and use.

Pursue a greater array of options for Flagstaff's energy needs in order to reduce greenhouse gas

emissions.
KEY PERFORMANCE INDICATORS TARGET
Renewable energy generation capacity on residential and Target to be established
commercial buildings once benchmark data is
available

CORRESPONDING STRATEGY

Strategy 2. Expand renewable energy generation and use.

| 86 | CITY OF FLAGSTAFF
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BALANCING ENERGY CONSERVATION AND
FLAGSTAFF’S DARK SKY HERITAGE

Dark skies are a part of Flagstaff’s identity. They enhance
quality of life for Flagstaff residents while supporting
wildlife, enhancing tourism, and sustaining economic
development in Flagstaff’s astronomy industry. As the
world’s first International Dark Sky City, the Flagstaff
community has worked to proactively address problems
associated with increased artificial light, air pollution,
illuminated signage, and development since 1958.

To preserve its dark sky heritage, Flagstaff must often
balance dark skies, energy conservation, and economic
development. Streetlights are a good example. The City
needs to replace its current low pressure sodium (LPS)
lighting, which is dark-sky friendly but has been
discontinued. The City and its partners have been working
since 2012 to secure light emitting diode (LED) technology
for streetlight fixtures that will support dark skies, provide
appropriate lighting levels, and be cost-effective. The City
and its partners have found that the type of LEDs that best
protect dark skies use more energy in some applications
than the current LPS fixtures. A thoughtful, collaborative,
and rigorous process determined that dark sky
preservation is, in this case, a greater priority than energy
conservation.

Implementation of this Climate Action and Adaptation Plan
may lead to other areas where climate action seems to
conflict with community values. It will be important to
continue this collaborative, transparent approach with
strong public participation and technical rigor so that the
City can effectively balancing competing demands.

164



A

FLAGSTAFF CLIMATE ACTION AND ADAPTATION PLAN

Energy

STRATEGIES AND ACTIONS

STRATEGY 1. Improve energy efficiency in all sectors.

Constructing and upgrading buildings to meet the highest thresholds for green building performance can
dramatically reduce long-term energy use and emissions.

Priority Actions
E-1-A Establish a revolving loan fund to advance energy efficiency upgrades and make $125,000
available annually in loans for building efficiency upgrades.

E-1-B Develop viable financing options for energy efficiency upgrades to commercial and
residential buildings, such as a revolving loan program and new service and product models
that enable homeowners to participate in energy efficiency improvements without upfront
costs.

E-1-C Fund and implement a contractor training and rebate program for solar thermal, on-demand
water heaters, electric heat-pump space heaters, and conversions from gas to electric
appliances, based on analysis demonstrating reductions in greenhouse gas emissions.

E-1-D Subsidize home energy efficiency retrofits for affordable housing units, and housing that
serves low-income and senior populations while maintaining the supply of existing housing.

E-1-E Adhere to a consistent schedule for adopting the most up-to-date energy codes in alignment
with Coconino County, ensure enforcement, and consider where local Flagstaff codes should
exceed minimum standards.

E-1-F Perform a full-scale energy audit and implement recommended energy retrofits for all City of
Flagstaff facilities from this full-scale audit and the Airport Sustainability Plan.

E-1-G Develop and adopt a SmartReg rental licensing policy program requiring minimum efficiency
standards for all housing rentals.

E-1-H Require zero-net-energy construction for all new residential and commercial buildings by
2040.
E-1-I Work with partners to develop a specific plan for an aggressive building electrification

program to decrease reliance on combustion fuels.

Other Actions
Expand homeowner energy efficiency workshops and other energy efficiency outreach and
strengthen partnership support for the Coconino County Sustainable Building Program.

Develop an EnergySmart program to offer technical assistance, help schedule contractors for
energy efficiency improvements, and offer incentives above and beyond what is offered by the
utility.

88 | CITY OF FLAGSTAFF
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FLAGSTAFF CLIMATE ACTION AND ADAPTATION PLAN

Energy

Develop a policy requiring new affordable housing to be energy-efficient.

During City facility upgrades and new construction, install electric space and water heaters.

Work with APS to develop programs that incentivize residents to electrify water and space
heating.

Introduce a policy that rewards builders who go beyond energy efficiency code requirements
or obtain 3"-party certification for green building performance, such as LEED certification, with
lower City fees and expedited review.

STRATEGY 2. Expand renewable energy generation and use.

Clean energy generation presents a key opportunity to cut greenhouse gas emissions, enhance resiliency,
and promote long-term economic security. Careful consideration should be given to ensure that any
energy development is truly reducing greenhouse gas emissions.

Priority Actions
Move forward with City Council target of 100% renewable energy use for the municipality with
a plan for achieving that target by 2025.

Move forward with City Council target of 100% renewable energy use for the community with a
plan for achieving that target by 2050.

Establish a revolving loan fund to advance renewable energy and make $125,000 available
annually in loans for renewable energy development.

Buy and produce local and regional renewable energy, including through partnerships with
Arizona tribes.

Introduce local policies that incentivize renewable energy adoption and passive solar. This
could include providing funding for expedited building code review for new homes with solar
and for solar installations on existing homes as well as reduced City fees for homes with
renewable energy.

E-2-F Establish a locally controlled revolving loan fund or similar mechanism to improve community
access to financing for renewable energy development—particularly solar—at commercial and
residential sites.

Update City code to require pre-wiring for solar in all new residential and commercial buildings
to reduce the cost of post-construction rooftop solar, battery storage, and electric charging
system installations.

Other Actions
E-2-H Improve the co-digestion process at Wildcat Hill Water Reclamation Plant and increase clean
energy production.
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Investigate renewable heat standards that would require or incentivize a percentage of thermal
loads in all new homes to be generated renewably (i.e., solar thermal, heat pumps, biomass
boilers).

Related Action

Support forest product industry innovation and the construction of a biomass-based energy
facility, to use the abundant forest procucts resulting from the thinning and restoration of
regional forests.

STRATEGY 3. Manage energy demand and consumption in residential, commercial, and industrial
sectors, to reduce greenhouse gas emissions.

Reducing peak energy demand helps energy providers reduce total electricity generation. This serves as an
important step in reducing emissions from Flagstaff's energy usage.

Priority Actions
Collaborate with large energy users, such as Northern Arizona University, on reducing energy
consumption and adopting new energy-saving technologies.

Provide tools and resources to help households manage their energy use.

Update the building code to clarify steps for the installat on of battery storage systems by
residents and businesses.

Other Actions

Continue to support community members in taking ‘first-step’ solutions that can be easily,
inexpensively, and rapidly implemented by community members, such as unplugging
appliances and installing LEDs indoors.

Develop a comprehensive energy management plan for government facilities and operations.

Form partnerships with businesses, APS, and entities such as Electrify America to increase the
use of and piloting of energy storage systems such as batteries, thermal storage, and electric
vehicles.

Educate customers about energy price signals such as time-of-use pricingand how to mitigate
energy use at high-price times, to hoth reduce greenhouse gas emissions and save money.

Continue community collaborations to maintain Flagstaff’s dark skies, select appropriate
outdoor lighting that balances energy efficiency and dark sky goals, and reduce outdoor
lighting.
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CLIMATE ACTION AND ADAPTATION PLAN

What about electric vehicles?

Switching from gas to electric vehicles provides an opportunity to reduce emissions
associated with transportation. Strategies related to electric vehicles are covered in the
Transportation and Land Use Focus Area on page 100. However, electric vehicles only offer
emission savings if the grid electricity comes from renewable sources. By maximizing
renewable energy generation, strategies in the Erergy sector have the potential to enable
green transportation, transforming both energy and transportation emissions.

What about nuclear? 6:.

The burning of fossil fuels produces greenhouse gases. Therefore, this Plan focuses on the
production of renewable energy. The Plan does not contemplate nuclear energy, as the
supply of nuclear energy is expected to remain a consistent portion of Arizona’s energy mix.

STATE-LEVEL OPPORTUNITIES

Preparing for the multifaceted impacts of climate change requires coordination among local governments,
state agencies, and federal agercies. Statewide action can enable Arizona residents, agencies, and
municipalities to take proactive steps that make communities stronger amidst change.

The City will advocate for the following state-level actions to help achieve our greenhouse gas
emissions reduction goals:

Energy:

o State legislative and regulatory changes to allow broader implementation of solar in the community
and decrease the proportion of fossil fuels in the energy mix.

A statewide home performance rating system to require home energy performance scores at the
sale of a home.

Allowing cities to require energy benchmarking, to compare the energy performance of buildings
over time and across the City to inform and motivate performance improvement.

Improvements in and expansion of demand-side management programs and incentives.

Legislation enabling local governments to establish Commercial Property Assessed Clean Energy (C-
PACE) programs.

CITY OF FLAGSTAFF | 91

168



44VISOV1440ALID | THT

fjod

wia) uoys

AQuno) ouuod0)

Aunwwod
pue &)

uopdRs
Anqeureisng

Aunb3

Mo

uonesnipy

's3502 Juosydn

noym syuawanosdwi AHuapiys ASisus

ur ajeddiied 0} s1aUMOBWOY 3]qeus ey}
sjapow Janpoud pue adinies mau pue weaSoad
ueo) SulAjoAR) e Se Yyans ‘SBuIp|ing [enuapisal
pue |euawod o) sapesddn Aouaiiye
£31aua sojy suondo Supueuly ajqeln dojanag

fjod

wua) 8uo

fQuno) ouuod0)

Aunwwod
pue A1)

uoias
Aungeueisng

Awouod3

nipap

uonesniy

‘sapes3dn ASuaidys Suipjing

1oy sueo) Ul Ajjenuue a|qejiene 000‘SZTS
ayew pue sapesSdn Louaidiys AS1sus
dUBAPE 0} puUny ULO] SUIA|OAS) B YSI|qeIST

*$40329s || ul Aoua1dyya A319ud anoadwi T ADILVHLS

AD¥3IN3 Q

fatjod

Suio8uQ

A3uno) ouluod0)

Ao

wawdojenag
Aunwwo)

3j11J0 Ayjend

Mo

uoneydepy

*22UBUIPIO UlR|dPOO)) |eINI Ay} UleIUIe

juswaseuep

wia) Suo

15Tk}

SIS
1918

JuswuoIAUT

nipap

rog

‘wesSoid Zoy uo1IRS

S3AdN 3Y3 pue ‘adueulpio uswdojansp
Pedwi mo| 3y} ‘Sulisaniey Jayemuiel
Buipnpul ‘sweidold sa3em pue Juswdojanap
12edwi moj jo uonejuaLua|diul asealdu]

‘uonen|y

uj Ja3emuies A}unwwod ande pue anissed aZIWIXeW ‘v ADILYVHLS

L-ENER]

FNVES-INIL

S¥INLYVd
IVILN3LOd

ALINNWWOD
YO ALD

ALLLN3 QY31

S1143N38-00

1502

NOILYOLLIW
¥o
NOLLYLdvaY

NOJLd|¥DS3a | d] NOLLDY

a|npayas pue Adewwing uonejuawajdw

NV1d NOILY.LdVAY ANV NOILOV ALVINTTO 44VISOV1d

169



44V1SOVI4 40 ALID | zbT
'sjany
fAunwwod uopdas UoNSNQUIOD Uo 3duelja) asealdap 0} weidoid
fonod | wisy uoys juawdojanag Ao Auqeuieisng Moy uoneanIN uolied)y11123)2 Suipjing anissau33e ue Joy
ue|d oydads e dojansp o3 siauped yym yiom
Aunwwod uonIRS w R0z
£or1j0d wia) 3uo 5 A i 3y jo0 Ayjend uonesniw Aq s3uIp|ing |e1219WW 0D pue |eIjuapISal Mau
juawdojansg Aupqeuieisns nipap
J1© J0j UonANIISUOD A319Ud-}9U-013Z dJIINbay
£3uno) ouluod0) G6iinS ‘s|ejuas Suisnoy ||e Joj spiepuels Aouaiiye
fijod | wiay Buon ‘siaeuew pue A HI9S Ainb3 Mo uonedmp wnuwiuiw 3uiinbal weidosd £d1jod Suisuadi)
Aqeuteisng
s1aumo Auadoid Jejuas Sayuews e ydope pue dojanag
‘ue|d Ayjiqeurelsns podary ay3 pue jipne
uoi33s 3)e2s-)1ny SIY} Wouy sanyjey yeisseld Jo Q) e
QUMNIMIREGM | [WAaL0uS Sdv e Aujiqeuteisns 398png Ao me uone3pIn 104 s31j0331 A813U3 papusWIWO0Ia JuUBWI)dw
pue Jipne A313ua 3]e35-]|n} & W03
‘spiepuejs
£uno? ouluod0) WiNWIUIW paanxa pjnoys sapod jjeisde)4
‘sdy ‘Munwwod wawdojanag ]©20] 3J3YM JBPISUOD PUE JUIWIIIIOHUD
fonjod | wusy uoys Juawdojanap A Aunwuwo) me) uone3niW aJnsud ‘“AJunod ouluod0) Yyim juawusie
‘51030B13U0D) ui sapod AS1aua ajep-01-dn 1sow ay}
Sundope 10) 3)nNPayds JUSISISUOD B 0} BI3YPY
funo) ouuodo sAyjEnoy
3 J out J Bunsixa jo Ajddns ayy Sulurejurew ajym
Sdy ‘Aunwwod | Ajunwwod oIS w
£onod wia] Suo Ainbg yiog suone|ndod J01US PUB BWODUI-MO] SAAIDS
ssauisnq pue i | Aupqeureisng nipap P
< 1eyy uisnoy pue ‘syun Suisnoy ajqepioyje
$1030B13U0D)
10y syyoaal fouaidyye AZiaua awoy azipisqng
‘SUOISSIWS
T — sed asnoyuaad ul suoydanpal Sunensuowap
Y siskjeue uo paseq ‘sasuejdde d11329]9
fonjod Sdy ‘Aunwwod | Ayunwwod uonIss
3 wiaj yoys Awouod3 Mo uonednin 03 523 W0Jj SUOISIAAUOD pue ‘s1ajeay adeds
uonesnp3 ssaulsng pue Ay) | Ajqeureisng d A
. wnd-jeay J14303) ‘siajeay Jajem puewsap
5103081JU0D)
-uo ‘|ewsayy Jejos Joj wei3oud ajeqal pue
Suuresy soyoea3U00 € JUsWS|dWw! pue pung
NOLLYOLLIN
Y3IAIT | IWVHL-INIL CRELLERE] | GILIE LT ALLLN3 av31 S1143N38-0D 1502 ¥yo NOILd|¥DS3a | dI NOLLDY
VILN3LOd YO ALD NOLLY.LdVaY

a|npayog pue Adewwng uoiejuawajdw

NV1d NOILV.LdVQAV ANV NOILOV 3LVINITO 44V.ISDV 14

170



44VISOV1440ALID | b1

*S9}IS |BIJUSPISI PUE |BIDISUWIOD
AiuhiiGes G653 - je—.e|os Alendied—uawdojanap AS1sus
fnjod | wiay Suon Sdy . S5 Awouod3 uonedniy | jqemaual o) Suidueuly 03 ssadde AJunwwod
pue 3 | Aliqeureisns nIPan an01du| 0} WISIUBYIIW JB)IWIS 10 puny
ueo] SuiAjoAal Pa)j0s3u0d Ajje20] B Ysi|qels]
*A31aud 3|qeMaUdI Y)IM SaWOY
uopIRs 10} 539} A1) padnpal se [jam se sawoy Sunsixa
T Ayjigeuteisng UO SUOI}R]|RISUL JB|OS JO) PUE JR]OS L}IM S3WOY
farjod | wisgvoys Sdv ek pue Awouod3 Mo uonesSuip M3U 10§ M3IA3I 3p0d Sulpjing payipadxs
RUEAND juswdojanag 40y Suipuny Suipinoid apnjaul pinod siy |
Aunwwo) “1ej0s anissed pue uondope AS1aus ajgemaual
3zIAUAdUI JeY) saldljod [e20) aanposu]
“saquy euozuy ypm sdiysisuped
aanpnuiseyu) | wis) Suo mcm_ua: Sunmwas uondes fouaijisay o uonesip y3noayy Suipnpout ‘AS18ud ajgemaual
1eqli ‘'sdv puefud | Anqeureisng nipap \euoiSa1 pue |eso} sanpoud pue Ang
‘yuawdojansp AS1sua
uondRs 3)qeMaUaJ 10j SUeO| Ul A|lenuue ajgejiene
fnjod | wia) poys Sdv¥ A Aingeuieisng Awouod3 mo uonesip 000°SZT$ ews pue A31aus djqemaua
3dueApE 0} punj ueo) SuIA|oAI & ySI|qeIs
alnpnasesul Ajunwwod uonIas w '0507 £q 398183 1043 BUIA3IYyde J0j UEld B
vina wia) Suoq Sdv e | A foualjisay o uoneSm | yum Aunwiwod ayy Joy asn AS1sus sjgemauas
od P D HENENS PN 945007 40 338483 |15UN0D AHD YIM piemuoy anop
ainpniisenyul suoneu uo39s w SZOCAR WAIEL ARG AUANLIR 10} URIE € 3
3004 wiaj poys (BRI SaV A Aigeueisns fouaiisay o uonesniy Anedpiunw ayy Joj asn A313ud ajqemaual
i ? PR A 9,00T 40 398.1 |1PUN0) A3D Yim pJemioy anop
*asn pue uojesauas A31aua sjgemauas puedx3 ‘'z ADILVYHLS
NOLLYOLLIN
Y3IAIT | IWVHL-INIL CRELLERE] | GILIE LT ALLLN3 av31 S1143N38-0D 1502 ¥yo NOILd|¥DS3a | dI NOLLDY
VILN3LOd YO ALD NOLLY.LdVaY

a|npayog pue Adewwng uoiejuawajdw

NV1d NOILY.LdVAY ANV NOILOV ALVINTTO 44VISOV1d

171



44V1SOV14 40 ALD |

1241

“}Iomyau

Aunwwod | Ayunwwod | juawdojpaag | 31730 Anjend w jisues} Juauewiad ay) pue ‘siajuad Aiande

fonod Wiie Suog juswdojaasq pue ) Aunwwo) ‘Aunb3 | nipapy uohedin ‘saniunpoddo juswhiojdws oy Anwixoad

ui Buisnoy ajqeutene jo Alddns ayj aseasdul

Aunwwod wawdoppnag "Aisuap jeRUapIsal

fonod Bujo8ug Aunwwo) ?j17jo Ayjend Mo uonedmw pue S3sn paxiw sasealdul Jey) Juawdojanap
juawdojanag Aunwwo)

Kysuap-ysiy jeuonuayul poddng

uoias
Aniqeuteisng '59sS3UISNY pue S3udpIsaL
fonjod | wiag poys Sdv A pue Awouod3 Mo yrog Aq swashs agelols A1a13eq Jo uoje||RISUI Y}
Juswdojanag 1oy sdays Ay1ae)d 03 3pod Sulp)ing ayy axepdn
Aunwwo)

GSHESH e Aunwwod uonIas _— w & “asn A31aua 113y} a8euew spjoyasnoy
heanpa L3104s Sdv pue &1 | Aqeueisng 3 nipap hed djay 03 5224n053. pUe 5100} APINOId
‘sajdojouya) Suines-ASiaua
Aunwwod uo128s mau Sundope pue uondwnsuod AS18us
wuswadeuen | uidL Buoy sS9UISNG ‘NYN Runwwod Aqeureisns Awouod3 . uone3aIN Bunpal uo ‘ASIBAILN BUOZIIY UIBYLION
se yans ‘s1asn A31aua adie] yim ajeloqe)jod

*suoIssIwa sesd asnoyuaaus acnpau 0} ‘s10329s |eLISNpUl pue ‘|elawod ‘jenuapisal ui uondwnsuod pue puewsap A31aua aSeue ‘€ ADILVHLS
uol33s ‘suonejjeisur wayshs Suidieyd ouyda)e pue
Aiqeuieisns ‘a8e103s Aia33eq ‘Je)0s 0300 UOIINIISUOD
fonjod | wisg poys A pue Awouod3 Mo uonesip -1s0d J0 1502 3y} @anpal 0} s3ulpjing
swdojanag |_I242WLIO0D pUE |1JUPISI MU || Ul JR|0S
Aunwwo) 10§ Bunim-a.d aainbai 03 apod £31) ayepdn

NOLLYOLLIN
Y3IAIT | IWVHS-INIL SHANLEV IR A INNRI0D ALILN3 a¥31 S1143N38-00 1502 ¥o NOILd|¥DS3a | dI NOLLDY
VILN3LOd YO ALD NOLLY.LdVaY

a|npayas pue Adewwing uonejuawajdw

NV1d NOILV.LdVQAV ANV NOILOV 3LVINITO 44V.ISDV 14

172



