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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.
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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
(CO2) 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 CO2 into the atmosphere is the burning of fossil
fuels. Greenhouse gas emissions are commonly measured in metric tons of CO2 equivalent
(MTCO2e). For brevity, references to emissions in this report refer to greenhouse gas emissions
from human activity.
Standards have been created to measure CO2 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
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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
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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 emissionreducing 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
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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.
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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
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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
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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.
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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
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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 allinclusive 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 longterm goal to reduce emission levels by 80 percent by the year 2050, in line with the Paris
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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 cityoperated 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 quantifiable 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 questionnairebased 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 Illuminating 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

22

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 largerpopulation 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.

Small City
Medium City
Large City
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)

31

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/environmentalhealth/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-todate 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 MTCO2e

Buildings:

13,996,862 MTCO2e

2012 Emission Levels:
Total:

20,883,359 MTCO2e (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-energyvision-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 planrelated 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 MTCO2e

Buildings:

7,278,000 MTCO2e

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, 2019e). 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 MTCO2e

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/climateaction-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 costeffective 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 CO2, 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 MTCO2e

2050 Emission Levels (Goal):
Total:

1,060,000 MTCO2e (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-approvesambitious-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-

48

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 MTCO2e

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 MTCO2e (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 MTCO2e

Buildings:

289,348 MTCO2e

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 MTCO2e (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-lz/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
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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 MTCO2e

Buildings:

338,545 MTCO2e

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 yearlong 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 costeffective 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 I.

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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Year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
5.3%
1.5%
4.5%
5.3%
3.0%
3.0%
3.8%

-2.3%

0%

Denver

8.8%

5.6%

0%

Philadelphia

Climate Plan Adoption and Emissions Baseline Year

Emissions Baseline Year

Climate Plan Adoption Year

13.1%
11.7%
14.9%
14.4%

2.9%

-14.0%

-6.3%

Portland
0%

0%
-6.2%
2.3%
-7.8%
-7.8%
3.1%
2.0%

Cleveland

0%
0.0%
1.9%
9.6%
11.5%
7.7%
19.2%
11.5%
7.7%
17.9%

Minneapolis

-28.1%

0%

Pittsburgh

7.4%

7.0%

-5.9%

0%

Aspen

17.7%
11.5%
-1.6%
-4.7%
-6.7%
-1.3%
4.2%

Blacksburg
0%

Table 4.1 Percent Emission Reduction from Baseline Year for Years Emissions were Recorded

0%

Flagstaff

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.
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Figure 4.2 Percent Emission Reduction Over Time per Large City
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Figure 4.3 Percent Emission Reduction Over Time per Medium City
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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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Blacksburg

Flagstaff

2016

2018

Year Last Updated

2015

2018

N/A

2018

N/A

2018

2018

N/A

N/A

Update Cycle

5 years

N/A

N/A

4-5 years

N/A

N/A

3 years

N/A

5 years

Agency in Charge

Technical Advisory
Committee and Task
Force

Number of
Emission Sectors

8

3

Sector Goals

X

X

Goal Strategies

X

X

Implementation
Section

X

X

Emission
Reduction

X

X

Economy

City Council

Aspen

2007

Climate Action and
Community Sustainability
Working Group

Pittsburgh

2008

Climate Action
Department

Minneapolis

2013

Pittsburgh Climate
Protection Initiative

Cleveland

2013

Sustainability
Department

Philadelphia

2017

Office of Sustainability

Denver

2007

Office of Sustainability

Portland

2009

Strategy Impact

Year Adopted

Office of Planning and
Sustainability

Table 4.2 Climate Plan Content Comparison

5

5

3

5

6

6

7

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X

Health

X

X

Environment

X

X

Strategy Assigned
to Agency

X

X

Strategy Timeline

X
X

X

X

X

X

X

X

Job Support

Progress

X

X

X
X

X

X

X

X

X

X

X
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X
X

X

X

X

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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Minneapolis

X

X

X

Building
Benchmarking

X

X

X

X

X

X

X

X

Retrofit Existing
Buildings

X

X

X

X

X

X

X

Renewable
Energy

X*

X*

X

X*

X

X*

Building Energy
Certifications

X

X

Building Energy
Codes

X

X

Code Stretching

X

X

Leading by
Example

X

Appendix

A

X

Flagstaff

Cleveland

X

Blacksburg

Philadelphia

X

Aspen

Denver

Government
Incentives

Pittsburgh

Portland

Table 4.3 Building Strategies Included in Climate Plans

X

X

X

X

X

X

X

X

X

X

X

B

C

D

E

* City climate plans encouraging net-zero energy buildings
See appendix for complete list of building strategies for each city.
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X

F

X

X

X

X

X

G

H

I

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.

76

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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Appendix C - Philadelphia Building Climate Plan
Appendix C provides the building goals, strategies, and actions that can be found in
Philadelphia’s climate plan.
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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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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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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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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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Appendix I - 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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