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• Megan Day, AICP is a Project Leader and renewable energy planner in the solar policy 
and technical assistance group at the National Renewable Energy Laboratory (NREL) in 
Golden, Colorado. She leads the Cities Leading through Energy Analysis and Planning 
project. Megan has conducted and published original research into the intersections 
between city codes and policies and renewable energy deployment. She also provides 
technical assistance to communities and tribes seeking to increase solar energy 
generation. Prior to joining NREL, Megan served as a developer for utility-scale PV 
plants. She has a background in non-profit management and greenhouse gas reduction 
planning.

• Alexandra Aznar, M.P.A. is a project leader NREL. She works on subnational clean 
energy and climate change policies and provides technical assistance to state and local 
policymakers. Prior to joining NREL, she worked for a local planning department in 
Indiana on alternative transportation initiatives and at the Indiana University’s Office 
of Sustainability on various sustainability efforts. 

• Jenny Heeter, M.P.A. is a senior energy analyst at NREL. She focuses her research on 
the mid-scale solar market, corporate investments in renewable energy, renewable 
energy certificate markets, city clean energy policies, renewable portfolio standards, 
net metering policies and utility regulatory issues. Heeter currently leads work focused 
on expanding solar at universities around the country. In her prior position at the 
Indiana Office of Utility Consumer Counselor, the ratepayer advocate in Indiana, she 
filed testimony on cases related to utility green pricing programs as well as energy 
efficiency proposals.
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Cities Leading through Energy Analysis and Planning
Cities-LEAP



SUPPORTS THE WIDESPREAD 
IMPLEMENTATION

of city-sponsored, data-driven energy 

policies, programs, and projects that 

have the potential

DRIVE A SEA 
CHANGE

in the national 
energy landscape.

to

Cities-LEAP

WHY
CITIES?
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Cities Leading through Energy Analysis and Planning

FOUNDATIONAL 
RESEARCH

City-Level Energy 

Decision Making: Data 

Use in Energy Planning, 

Implementation, and 

Evaluation in U.S. Cities

CITY ENERGY 
FUTURES

Aggregate, national 

economic and GHG 

impact of suites of city 

energy actions

FUNDING 
OPPORTUNITY 
ANNOUNCEMENT

Three awardees 

pursuing innovative 

approaches to 

incorporating

energy data in city 

decision making

recently announced 

GOAL

Enable cities to lead 

clean energy innovation 

and integrate strategic 

energy analysis into 

decisions by providing 

standardized, localized 

energy data and analysis.
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FOUNDATIONAL 

RESEARCH

City-level Energy 

Decision Making: 

Data Use in Energy 

Planning, 

Implementation, and 

Evaluation in U.S. 

Cities

(July 2015)
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HOW DID WE EVALUATE?
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City-Level Energy Decision Making: Data Use in Energy 

Planning, Implementation, and Evaluation in U.S. Cities

The most common actions fall in 

the Transportation & Land Use and 

Buildings & Efficiency sectors. 
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Common city actions that affect energy use

** *

The most common (as a % of total actions) actions fall in the 

Transportation & Land Use and Buildings & Efficiency (*) sectors. 
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• A city’s level of influence in each sector 

• Political priorities

• Timing and opportunities 

• Staff capacity 

• Data availability and granularity, data management 

and monitoring systems

• Cost considerations  

Factors that Impact City Energy Decision Making
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City Energy Profiles

Research and analysis:

Developed new, replicable methodology and 

estimated in more than 23,400 U.S. cities:

• Electricity and natural gas consumption and 

expenditures

• Fuel consumption

• Vehicle miles traveled

• Vehicle fuel types and fuel economy (from 

registered vehicles in each city) 

• Small building rooftop PV potential

• Building stock characterization

• Top energy consuming industries

• GHG conversions.

apps1.eere.energy.gov/sled

Identified market need:

City decision makers 

need standardized, 

localized data

and analysis to make 

more strategic energy 

decisions
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Cities-LEAP City Energy Profile Tool Coverage

23,400+ U.S. Cities
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City Energy Profiles

apps1.eere.energy.gov/sled
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City Energy Profiles: Greenhouse Gas Emissions Summary



16

City Energy Profiles: Learn About Your City (or similar cities)

Learning about 

the energy 

market in your 

city and similar 

cities can lead to 

more strategic 

energy decisions 

toward a clean 

energy future. 
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City Energy Profiles: Fuel Use, VMT
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City Energy Profiles: Fuel Type, PV Potential

Light-Duty Alternative Fuel and Conventional Vehicle, Oakland, CA
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City Energy Profiles: Building Stock Characterization

http://apps1.eere.energy.gov/sled/#/. 
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City Energy Profiles: Commercial & Industrial Activity
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Local Energy Action Toolbox



Estimating the National Carbon Abatement 
Potential of City Policies: A Data-Driven 
Approach

Jenny Heeter, Senior Energy Analyst

Report authors: Eric O'Shaughnessy, Jenny 

Heeter, David Keyser, Pieter Gagnon, and 

Alexandra Aznar

October 25, 2016
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• The national carbon abatement potential of 

commonly implemented city actions is 210-480 MMT 

CO2 by 2035.

o Equates to a reduction of 3%-7% relative to 2013 U.S. 

greenhouse gas emissions.

• Cities could contribute more to carbon abatement by 

implementing policies not covered in this analysis 

and by working with utilities, state and federal 

governments. 

Research Highlight
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• Inform national policymakers and others about the 

potential impact of city policies

o Secondary audience is cities themselves.

• Understand the national economic impact of city 

carbon abatement 

• Develop and apply carbon abatement potential 

assessment methodologies to the DOE City Energy 

Profile tool dataset to develop a national estimate of 

the carbon abatement potential of the most 

commonly implemented city actions

Objectives of the Report
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Scope Covers Commonly Implemented City Actions

We chose six policy areas that represent the most commonly implemented city 

actions that are drafted and implemented primarily at the city level
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• Study period is 2020 to 2035

• Carbon abatement potential is estimated relative to a 2035 

baseline (a projection of where emissions would have been in 

2035 absent the policy)

• Policy impact is generally a measure of the policy’s impact on 

baseline energy use

• Each method follows the general structure:

Carbon Abatement Potential a Function of Baseline Energy 

Use, Policy Impact, and Carbon Intensity of Displaced Energy

Baseline energy 

use 

(units of 

energy)

Policy impact 

(%∆)

Carbon 

intensity 

(tCO2 per unit 

of energy)

Carbon 

abatement 

potential

(tCO2)

✕ ✕ =
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Scenario Description

Moderate 

abatement 

scenario

Cities implement beyond code measures and 

improve energy realization rates by 10 percentage 

points

High 

abatement 

scenario

Cities implement beyond code measures and 

improve energy realization rates by 20 percentage 

points

Building Energy Code Improvement Could Reduce CO2 by 

59-117 MMT CO2/year by 2035
21% of ACEEE Scorecard cites have implemented “beyond code” measures
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Building Energy Incentives Could Reduce CO2 by 40-110 MMT 

CO2/year by 2035

Scenario Description

Moderate 

abatement 

scenario

4% of residential customers reduce home 

energy use by 10% through home energy 

efficiency incentive programs, 80% of 

commercial customers reduce building 

energy use by 5% due to participation in 

building energy benchmarking programs

High abatement 

scenario

10% of residential customers reduce 

home energy use by 17% through home 

energy efficiency incentive programs, 95% 

of commercial customers reduce building 

energy use by 10% due to participation in 

building energy benchmarking programs

64% of ACEEE Scorecard cities have provided financial incentives for building energy 

efficiency; 26% have a building energy benchmarking requirement
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Scenario Description

Moderate 

abatement 

scenario

Smart growth policies affect 

50% of new development 

and reduce personal 

vehicular travel by 30%

High abatement 

scenario

Smart growth policies affect 

80% of new development 

and reduce personal 

vehicular travel by 60%

Smart Growth Policies Could Reduce CO2 by 30–80 MMT 

CO2/year in 2035

Smart Growth Scenarios 

Smart growth policies refer to city actions that aim to reduce personal vehicular travel 

through urban planning practices that facilitate alternative modes of transit (e.g., walking 

and biking).
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Estimates of VMT Reductions from Smart Growth Policies 
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Public Transit Expansion Policies Could Reduce CO2 by 60-110 

MMT CO2/year in 2035

Public Transit Expansion Scenarios

Scenario Description

Moderate 

abatement 

scenario

Public transit expansion measures 

reduce private vehicle passenger 

miles by 15%

High 

abatement 

scenario

Aggressive public transit expansion 

measures reduce private vehicle 

passenger miles by 30%

Public transit expansion policies are actions that increase the use of existing services or 

develop new public transit infrastructure (e.g. increased new modes of services, HOV lane 

creation, scheduling and frequency changes to transit schedules) 

Private Vehicle Travel Reductions Associated 

with Transit Expansion (Litman 2015)
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Solar PV Policies Could Reduce CO2 by 10-30 MMT CO2/year 

in 2035

Solar PV Scenarios

Scenario Description

Moderate 

abatement 

scenario

City policies (e.g., rebates) 

reduce PV system costs by 

$0.50/W

High abatement 

scenario

City policies reduce PV system 

costs by $1.00/W

Solar photovoltaic (PV) policies are city actions aimed at increasing the private deployment 

of rooftop or ground-mounted utility-scale solar PV (e.g. financial incentives, changes to 

permitting and zoning codes)
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Municipal Actions Could Reduce CO2 by 10-20 MMT CO2/year 

in 2035

Scenario Description

Moderate 

abatement 

scenario

Buildings: Cities make multiple energy 

efficiency upgrades to city buildings (e.g., 

lighting +HVAC), employ building energy 

management systems that collectively 

reduce city building energy use by 20%

Fleet: Cities hybridize 50% of city fleets

Solar: Cities deploy 50% of technical 

potential PV on city-owned buildings

High 

abatement 

scenario

Buildings: Cities make multiple energy 

efficiency upgrades to city buildings (e.g., 

lighting +HVAC), employ building energy 

management systems, and implement 

green building code standards for new 

construction and major renovation that 

collectively reduce city building energy use 

by 40%

Fleet: Cities hybridize 75% of city fleets

Solar: Cities deploy 90% of technical 

potential PV on city-owned buildings

Municipal action policies are measures taken by cities to reduce the carbon emissions of 

their own operations (e.g. facility renovation, fleet emissions reductions, solar 

procurement)
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Commonly 

implemented city 

actions have a 

carbon abatement 

potential equivalent 

to a 3%-7% 

reduction from 

current national 

GHG emissions.

Summary: Carbon Abatement Potential
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Common City Polices Could Contribute to National GHG 

Reduction Goals
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• This report analyzes the carbon abatement potential 

of policies that are designed and implemented 

primarily at the city level

• We estimate that city-level actions could reduce 

national carbon emissions by 3%-7% by 2035 

(relative to 2013 GHG emissions)

• City carbon abatement potential could be 

augmented through multi-level governance 

strategies that engage cities as critical implementers 

or strategic partners

Conclusions
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City Energy Profile Analysis

1. The 50 cities with the lowest per capita residential GHG emissions

(from estimated electricity and natural gas consumption) are all in 

California or New York.

2. California has 30 cities among the 50 U.S. cities with the lowest per 

capita on-road vehicle emissions, followed by Texas with six, and 

Minnesota and Utah with four each.

3. The highest average fuel economy for vehicles registered (as of 2014) 

within a city was 27.7 mpg and 27.6 in Albany, California (north of 

Berkeley) and Berkeley, California respectively. 

4. The cities with the most fuel efficient cars are concentrated in 

California, Maryland, Massachusetts, and North Carolina.

5. Cities with the least fuel efficient cars (in the 16-18 mpg range) are 

concentrated in states like Alaska, Arkansas, Wyoming, and North and 

South Dakota. 

6. Portola Valley, Piedmont, Mill Valley, Santa Monica, and Berkeley, 

California have the highest percentage of hybrid electric vehicles 

(HEVs).

7. Texas has three cities among the top ten cities for rooftop solar 

generation potential on small buildings (Houston, San Antonio, and 

Dallas).

8. Cities in Oregon, Delaware, and California have the lowest average 

GHG emissions per capita for combined emissions.

What can we 

learn about city 

energy use 

from this data?

GHG

VEHICLES

SOLAR
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Cities-LEAP FOA Awardees

• City of Bellevue, Washington: The City of Bellevue will lead a team including the 

Metropolitan Washington Council of Governments; the City of Aspen, CO; the City of 

Houston, Texas; King County, Washington; the City of Santa Monica, California; ICLEI-Local 

Governments for Sustainability; and Cventure LLC, to develop a framework for isolating 

external factors from the impact of actions in existing GHG emissions inventories. 

• City of Portland, Oregon: The City of Portland and its partners, New Buildings Institute, 

Earth Advantage, the Energy Trust of Oregon, and Portland State University, intend to 

bridge the gap between the city’s building energy disclosure ordinance and commercial 

building permitting process.

• Upper Coastal Plain Council of Governments: The Upper Coastal Plain Council of 

Governments in North Carolina and its partners, North Carolina State University, North 

Carolina Sustainable Energy Association, Vermont Law School, Terracel Energy, North 

Carolina Justice Center, and the University of South Carolina, plan to develop a framework 

for integrating data on energy efficiency program participation, demographics, housing 

and energy use. 
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Cities-LEAP Micro Technical Assistance

• Cities-LEAP will partner with a limited set of cities to help them answer 

pressing energy questions using the City Energy Profile data and carbon 

abatement potential analysis methods while developing use cases for the 

research.

• Cities-LEAP and SLED micro technical assistance can help cities with data and 

analysis on:

• Community energy consumption and expenditures

• Buildings and industry

• Transportation

• Solar deployment

• Municipal operations
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• What is the energy savings and emissions reduction potential of building energy 

incentives (i.e., benchmarking or efficiency programs) in my city?

• How could building energy efficiency programs or policies be targeted most 

effectively in my city?

Electric Efficiency Supply Curve for Colorado

Cities-LEAP Micro Technical Assistance

Source: Electric End-Use Energy Efficiency Potential in the U.S. Single-Family 

Housing Stock, NREL (publication pending) 



CONTACT
Megan Day, AICP
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Alexandra Aznar

Alexandra.Aznar@nrel.gov

ACCESS THE REPORTS
City-Level Energy Decision Making: Data Use in Energy Planning, 

Implementation and Evaluation in U.S. Cities

http://www.nrel.gov/docs/fy15osti/64128.pdf

Estimating the National Carbon Abatement Potential of City 

Policies: A Data Driven Approach

http://www.nrel.gov/docs/fy17osti/67101.pdf

ACCESS CITY ENERGY PROFILES, TOOL BOX
apps1.eere.energy.gov/sled

STAY INFORMED
Learn more and sign up for email updates: 

www.energy.gov/eere/cities

NREL state, local, and tribal programs on Twitter 

@NREL_Conduit


