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Abstract

Purpose of review This review analyzes trends in the increasing number of local energy efficiency activities through a study of
the findings of the 2017 City Energy Efficiency Scorecard. The review also examines recent literature to provide a greater
understanding of select policies’ potential effectiveness and outcomes, as well as possible policy improvements.

Recent Findings Within the last few years, municipalities have made more commitments to reduce energy use and have taken
more action to achieve their goals. Cities have set energy savings goals, adopted building energy codes, collaborated with their
utilities to deliver energy efficiency programs, and more. Some of the increased activity is due to a broader focus on reducing
greenhouse gas emissions, but cities continue to use energy efficiency for achieving other priorities too, including lowering
government expenditures and increasing economic development. A review of recent research also shows the importance of
evaluating local energy efficiency efforts. Further research will provide better data on the energy savings potential of these
activities and provide insight on potential improvements in policy planning and implementation.

Summary The results indicate that local policymakers have expanded their focus on building energy benchmarking and trans-
parency as well as mode-shift strategies for transportation, though transportation policies are less of a focus than those aimed at
energy use in buildings.

Keywords Local energy efficiency - Benchmarking - Building energy codes - Urban transportation - Smart cities - Urban climate

governance

Introduction

Over the last several years, local leaders in large cities in the
USA have ramped up their activities to reduce energy waste.
Cities have set energy savings goals, adopted building energy
codes, collaborated with their utilities to deliver energy effi-
ciency programs, and more. In 2017, the federal government’s
planned withdrawal from the Paris Climate Agreement further
galvanized US cities to take action to reduce greenhouse gas
emissions. Approximately 250 mayors accompanied more
than 2300 non-federal actors in joining America’s Pledge [1]
—a commitment to reduce their community’s greenhouse gas
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emissions consistent with the goals of the Paris Climate
Agreement.

By December 2017, more than 350 city leaders also
joined the Climate Mayors Initiative to strengthen local ef-
forts to reduce greenhouse gas emissions [2]. Furthermore,
on December 2017, over 50 municipalities signed the
Chicago Climate Charter [3]. Signatories pledged to
achieve the Paris goals and set priorities their cities would
use to achieve their goals. During the summit that accom-
panied the signing of the Charter, mayors around the USA
acknowledged the role that energy efficiency has and will
continue to have in reducing greenhouse gas emissions
stemming from their communities [4].

Municipalities pursue energy efficiency for different rea-
sons, whether due to mitigating climate change, reducing local
government expenditures, promoting economic development,
or some combination of factors. A sample of 110 global cities
reported that combined, they are saving or planning to save
$40 million each year from efficiency improvements in gov-
ernment operations [5]. For example, an energy retrofit in four
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local government buildings in Philadelphia has saved the city
$1.9 million in utility bills and helped it earn $500,000 in
rebates between the start of construction in 2012 and the end
of 2014 [6]. Energy efficiency also has clear benefits for city
residents and businesses. A nonprofit started by the City of
Portland to help facilitate energy efficiency improvements has
created 470 jobs [7].

A tool for tracking the uptake of local energy efficien-
cy policies is ACEEE’s City Energy Efficiency Scorecard.
The biennial report describes and compares actions that
51 large US cities' are taking to enable or improve their
energy efficiency across five sectors, namely local gov-
ernment operations, community initiatives, buildings pol-
icies, transportation policies, and energy and water utili-
ties [8¢¢]. The findings of the 2017 City Energy Efficiency
Scorecard indicate that cities are increasingly embracing
energy efficiency. Over 50% of the cities in the report
improved their scores from the 2015 edition to the 2017
report, indicating that most municipalities are pursuing
more activities and strengthening old initiatives.

The goal of this article is to review significant local
energy efficiency policy developments and trends based
on the findings of the 2017 City Scorecard. We also exam-
ine recent literature on some policies to provide a greater
understanding of their potential effectiveness and out-
comes, as well as possible policy improvements. The re-
search reviewed focuses on issues most directly affecting
local energy efficiency policy, such as program effective-
ness, program design, and the planning process. “The
Buildings Policies” section focuses on developments in
energy efficiency policies for private buildings. It dis-
cusses the increase in building energy benchmarking and
transparency policies and research on benchmarking poli-
cies’ effectiveness in reducing energy use. It also provides
a brief overview of the importance of building energy
codes and recent advances in local adoption. “The
Transportation Policies” section focuses on transportation
policies and gives significant attention to mode-shift strat-
egies. Bike-sharing, in particular, has been a considerable
area of attention for cities in recent years and is, therefore,
one of the section’s concentrations. It also discusses infor-
mation and communications technology (ICT)—enabled
energy efficiency as well as location efficiency initiatives.
“The Local Energy Efficiency Policymaking and Policy
Prioritization” section focuses on recent research’s impli-
cations for the energy efficiency planning process. “The
Conclusions” section wraps up with some concluding
thoughts. The result is an article that provides an

! The report focuses on the central cities of the 50 most populous US metro
areas excluding San Juan. It also assesses Fort Worth and El Paso. Both cities
were included in earlier editions of the scorecard that used a different meth-
odology for selecting cities.
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overview of trends in local energy efficiency policies
while also giving a snapshot of critical literature related
to those activities.

Buildings Policies

Local governments have several options for making their
building stock more energy-efficient from adopting or ad-
vocating for stringent building energy codes for new con-
struction to encouraging less energy waste in existing
buildings. Boston has been one of the cities showing the
most leadership in efforts to reduce energy use from build-
ings. The city has adopted the Massachusetts Stretch
Energy code, has enacted green building requirements,
and has passed benchmarking requirements. Los Angeles
has also made strides recently. The city approved the
Existing Building Energy and Water Efficiency (EBEWE)
program in 2016. It includes energy audit, retrofit, and
benchmarking requirements for commercial and residential
buildings [9]. Other cities leading the way include Austin,
New York, and Seattle []. While all these municipalities
have lessons to offer, some trends exist when assessing
buildings policies across cities.

Building Energy Benchmarking and Transparency
Policies

The details of benchmarking policies differ from municipality
to municipality, but each policy shares the same aim; each
seeks to make better data available by requiring large building
owners, typically commercial and increasingly multifamily, to
benchmark the energy use in their buildings and make the data
transparent in some way. Better data enables building owners
and others to quantify and evaluate energy-saving opportuni-
ties throughout the building stock.

A significant trend in efficiency policies for existing build-
ings is the increase in the adoption of building energy
benchmarking and transparency policies. While this policy
type has existed for several years, the number of programs
has grown significantly over the last 2 years. At least eight
cities (Atlanta, Denver, Los, Angeles, Orlando, Portland, Saint
Louis, Pittsburgh, and Kansas City, MO) adopted these poli-
cies or advanced the policies previously on the books between
the data collection periods between the 2015 and 2017 score-
cards. These cities join many other adopters, as shown in
Fig. 1 [10].

Recent evaluations provide preliminary evidence that
suggests benchmarking policies are leading to energy sav-
ings. These assessments are a positive development as few
comprehensive evaluations have been available in the pub-
lic realm. A past, extensively-cited EPA study found ener-
gy consumption decreased by 7% over 3 years in a pool of
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Fig. 1 Institute for Market Transformation. “Map: U.S. Building Benchmarking and Transparency Policies.” Washington, DC: IMT. Accessed January
9, 2018. http://www.imt.org/resources/detail/map-u.s.-building-benchmarking-policies [10]

35,000 benchmarked buildings [11]. The recent research
profiled below adds to this field of study.

Meng et al. (2017) evaluated the results of New York
City’s benchmarking program [12]. The benchmarking
program is part of New York’s Greener, Greater Better
Buildings Plan to reduce energy use in large existing
buildings. The authors found that the benchmarking poli-
cy saved building owners 6% of energy use 3 years after
being implemented and 14% of energy after 4 years. Two
takeaways are noteworthy from the study. The first is the
energy savings, but the second is the time lag in seeing
proven energy reductions. Energy reductions in the initial
2 years of the program were inconclusive. A study re-
leased by the City of Chicago found that property owners
who disclosed energy use for three consecutive years
(2014 to 2016) reduced energy use by 4% [13].

Mims et al. (2017) evaluated the impacts of 24
benchmarking and transparency policies adopted by cities
and states [14¢¢]. The review included the assessments of
Meng et al. (2017) and City of Chicago (2017). The authors
found that all but one of the policies achieved some reduction

in energy use, energy costs, or energy intensity over a 2- to 4-
year study period. Most of the studies indicate a 3 to 8%
reduction in energy consumption or intensity over 2 to 4 years.
However, they rightly note that all findings are preliminary
due to a limited study period and inconsistencies in evaluation
methods. Mims et al. (2017) echo the conclusions of Palmer
and Walls (2016) that evaluators need to take a more system-
atic approach in evaluating these programs [15]. More re-
search must be completed before making determinations on
the extent to which benchmarking policies can potentially
reduce community energy use.

Recent research also provides suggestions for improving
benchmarking policies. Mims et al. (2017) provide recom-
mendations for improving implementation and performance.
The topics discussed include facilitating a faster transfer of
data to market actors who can use energy use data, expanding
evaluation to include a broader range of performance metrics,
and providing a range of support services to building owners
to help them comply with requirements. Samarippas et al.
(2017) acknowledge some of the unique difficulties
benchmarking may pose for multifamily building owners.
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The research provides recommendations for designing and
implementing these programs in ways to enhance compliance
among owners of multifamily properties [15].

Building Energy Codes

Stringent building energy codes are an effective mecha-
nism for reducing energy use in new or substantially reno-
vated buildings. Building codes set minimum performance
requirements for different aspects of buildings, including
insulation and air sealing around windows. The
International Code Council develops the model energy
code for residential construction; the American Society of
Heating, Refrigerating, and Air-Conditioning Engineers
(ASHRAE) creates it for commercial buildings. As each
is updated, the minimum performance requirements within
them are typically enhanced to call for more energy sav-
ings than required by previous iterations of the codes. For
the residential model code, energy use covered by it
dropped by 32% between 2008 and 2012; for the commer-
cial, it fell 37% between 2003 and 2013 [16¢].

Authority for adopting energy codes sits with states or cit-
ies. Jurisdictions typically enact derivatives of these model
codes, or in the case of some cities, develop their own. Over
the past several years, many cities have adopted more strin-
gent codes, or if they could not enact one, advocated for their
states to do so. For example, Baltimore and Austin both put
stricter building energy codes into force in the last 2 years, and
Columbus and Cleveland advocated that the State of Ohio do
the same. Cities are also taking proactive efforts to enforce
them by having city staff dedicated to energy code enforce-
ment, providing upfront support related to code compliance,
or using other strategies [].

Transportation Policies

Local government strategies to reduce energy use in the trans-
portation sector can take many different forms. Municipalities
can increase mobility options aimed at reducing vehicle-miles
traveled, encourage compact communities through location
efficiency, invest in public transit, and incentivize vehicles
that are more efficient. Over the last several years, some mu-
nicipalities have pursued these strategies in attempts to reduce
energy waste from the transportation sector. Los Angeles set
goals to reduce city-wide vehicle-miles-traveled by 2025 and
2035 [17]. Drive Clean Chicago has programs that offer in-
centives for energy-efficient vehicles and electric vehicle
charging stations [18]. Phoenix implemented a transit tax to
raise funds for improving public transit. While individual cit-
ies have made progress and cities are doing more across the
board on energy efficiency, a focus on transportation-related
energy use may be lacking. Cities can do more to take
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advantage of the opportunities to save energy in the transpor-
tation sector [].

Mode Shift

Many cities are looking beyond single-occupancy vehicles
and encouraging a move to more efficient modes of transpor-
tation. Over 663 municipalities across the USA have adopted
complete streets policies [19¢]. Cities have also widely pur-
sued bike- and car-sharing programs. Most large US cities
either operate a car-sharing program or support such a pro-
gram. Car-sharing can reduce transportation-related energy
use by reducing the number of cars on the road. According
to the Transportation Research Board, each shared car can
replace at least five private vehicles [20].

A particularly notable trend over the last several years has
been a sharp increase in the number of bike-sharing programs.
The overwhelming majority of cities in the 2017 City
Scorecard had a bike-sharing program in place, which is a
change from previous scorecards. In fact, 25% more cities
had these programs in 2017 as compared to 2015. Bike-
sharing increases the ease of urban mobility, increases the
use of public transit, and reduces overall energy use within a
metropolitan area [21]. Current research indicates that bike-
sharing has the potential to achieve modest energy savings
over the next 30 years, but more evaluation and analysis of
bike-sharing programs will allow for more informed projec-
tions in the future [22].

As was the case with benchmarking, the growth in bike-
sharing programs has coincided with an increase in research
on the topic. Two articles on Citi Bike in New York City look
at the effect the bike-sharing program has had on other modes
of transportation. Faghih-Imani et al. (2017) analyze bicycle
competitiveness against taxis in urban areas regarding trip
duration [23]. Their research shows that Citi Bike is faster or
competitive with taxis during commuting periods for most
trips under 3 km. Campbell et al. (2017) analyze the impact
that Citi Bike has on bus ridership. The authors find that bike
sharing reduces bus use by between approximately 1.5 and
2.5%, with potentially 50% of members substituting bus use
for bike use. Both studies have implications for how planners
may deploy bike-sharing systems and place bike docks for
those systems. Furthermore, each demonstrates the need to
continue evaluating bike-sharing programs, especially their
effects on other modes of transportation. A better understand-
ing of the impacts of these systems will inform planners who
are considering the best ways to design multimodal transpor-
tation systems, optimizing opportunities for energy savings
and access to multiple modes.

Caulfield et al. (2017) show that bike-sharing program can
benefit not only large cities but smaller municipalities too
[24]. Their research focuses on the bike-sharing program in
Cork, Ireland. Their findings demonstrate that users in small
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communities without a strong bicycling culture can take ad-
vantage of bike-sharing programs too. In fact, the results from
Cork’s program share some similarities with those in larger
cities, including using the system for commutes as is common
in Toronto and Chicago.

ICT-Enabled Energy Efficiency

Another area of growing interest is in greater leveraging
the use of information and communications technologies
(ICT) to reduce energy use in the transportation sector,
aligning local government activities with tenets of the
smart cities movement. The 2017 City Scorecard captures
some of these ICT-related initiatives. As discussed above,
car and bike sharing are flourishing. Otherwise, few clear
patterns emerge. Beyond Chicago, few cities have robust
strategies for incentivizing electric-vehicle charging infra-
structure, and fewer still employ Internet-based applica-
tions or services to help coordinate freight transportation.
The opportunity for savings may be significant though.
Vaidyanathan (2014) quantifies and discusses the energy
savings from five ICT-based strategies for saving energy,
including car sharing and vehicle-to-vehicle communica-
tions [25¢]. If these activities are scaled up across commu-
nities, the study suggests an economy-wide savings poten-
tial of 13% by 2030. Chen et al. (2017) discuss ways in
which the increased use of ICT in transportation uses can
yield energy savings and provides an analytical framework
for considering energy savings [26]. Contestabile et al.
(2017) contribute research that argues for the balanced
promotion of plug-in hybrid electric vehicles and battery
electric vehicles (BEVs), rather than mostly incentivizing
BEVs.

Location Efficiency

Location efficiency refers to different policy levers that
local governments can use to encourage compact cities
where residents live closer to their places of work and
leisure. Location-efficient communities reduce the need
to drive as residents are near public transit, job centers,
and amenities [27]. The policy communities can use to
encourage more compact cities include mixed use and
transit-oriented zoning, urban growth boundaries, and re-
ducing minimum parking requirements. Energy savings
from increased location efficiency can take an extended
amount of time to accrue due to the complexities involved
in changing land-use patterns, but the potential savings
are significant. By 2045, estimates show that a 10% re-
duction in transportation-related energy use is possible
[22]. Some cities—Ilike Portland, OR—have embraced lo-
cation efficiency, but few municipalities appear to have
pursued comprehensive location efficiency strategies over

the last several years []. Improving location efficiency
remains a critical opportunity to ramp up transportation-
related energy savings.

Local Energy Efficiency Policymaking
and Policy Prioritization

More large US cities are setting energy savings or
climate-related goals for their communities. In the 2017
City Scorecard, there was a 10% increase in the number
of municipalities with targets, and three additional com-
munities set goals related to energy use in their transpor-
tation sectors. New research may help local government
staff prioritize the actions their cities can take to achieve
savings goals.

The 2017City Scorecard provides insights that may be help-
ful for policymakers looking to prioritizing specific sectors. The
report finds that most cities do not perform well in the assess-
ment of transportation policies. In scoring for transportation pol-
icies, most cities earned between 20 and 45% of the available
points in the section. The concentration of scores between these
levels is lower than those for the four other policy areas. The
lower scores may mean that transportation strategies have been
less of a priority for cities relative to other policy areas, or it may
point to the complexity of transportation policy decisions since
cities must work with regional actors to make many of these
decisions. Regardless, cities should not overlook the importance
of transportation policies when considering energy efficiency.

Trencher et al. (2016) analyzed strategies that ten cities in
the C40 network” used and considered to be effective for
increasing building energy efficiency [28]. The study catego-
rized efforts into four mandatory policies and two voluntary
initiatives. Each city began with a generic policy model, such
as building benchmarking or an energy savings competition,
and was able to adapt it successfully by engaging stakeholders
and tailoring it to account for local government capacity and
authority. By doing so, Trencher et al. (2016) show that
through proper planning and consideration of stakeholder
concern, municipalities can leverage and adapt already
existing policy models for energy efficiency.

A growing number of research reports are also cataloging
impactful programs within cities’ energy efficiency portfolios;
especially studies focused on international examples. Yoon
et al. (2016) [29] provide assessments of municipalities in
South Korea; Wu et al. (2017) [30] provide analysis related to
cities in China, and Wang et al. (2016) [31] provide examples
from 25 global cities.

2 C40 is a network of populous global cities who have made commitments to
mitigate the impacts of climate change.
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Conclusions

Compared to only 2 years ago, municipalities have made
more commitments to reduce energy use and have taken
more action to achieve their goals. Detail descriptions of
the activities of leading cities for energy efficiency, includ-
ing Boston, New York City, and Seattle, would yield les-
sons from which peers can learn. Lessons are also evident
from an analysis of trends in local energy efficiency policy
and a review of recent, pertinent research, as was done in
this article.

Municipalities are increasingly embracing benchmarking
and transparency policies to reduce energy use in existing
buildings. Communities continue to rely on building en-
ergy codes to reduce energy use in new or significantly
renovated buildings. To reduce transportation-related en-
ergy consumption, cities are focusing on shifting residents
toward more energy-efficient modes of transportation.
Local governments have been focusing on bike-sharing
programs in particular over the last several years.
However, while cities have been pursuing mode shift
strategies and ramping up energy efficiency activities gen-
erally, it still appears that efforts to reduce transportation-
related energy use are lagging behind efforts in other sec-
tors. A review of recent research also shows the impor-
tance of evaluating these policy efforts. Further research
will provide better data on the energy savings potential of
these activities and provide insight on potential improve-
ments in policy planning and implementation. As such,
additional evaluations of the policy efforts discussed in
this article as well as other local policy initiatives will
help to determine the policies that are most impactful
across cities. Future editions of the city scorecard will
remain to be key tools in compiling cities’ energy effi-
ciency efforts and assessing progress across cities in their
pursuit of local energy efficiency.
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