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US Ignite Smart City Sustainability Playbook:
BACKGROUND

Through the lens of sustainability, cities work to preserve local ecosystems, boost efficiencies, 
and ensure equitable growth. The topic touches on all sectors of government and directly 
impacts citizens’ quality of life and the economy. 

Where governments have always been interested in doing more with limited resources, 
however, the smart cities movement is now adding new data to the sustainability equation, 
making it possible for leaders to better understand the causes and effects of their actions and 
to implement strategies with broader reach. Smart sensors report how resources are used 
in granular detail. Data analysis tools help lawmakers make the case for establishing new 
policies. And connected systems help governments apply solutions en masse and increasingly 
with some level of automation.

There are still challenges. The cross-cutting nature of sustainability work can make it difficult 
to move new initiatives through government, while smart city technologies still involve a 
number of unknowns.

On April 1, 2019, US Ignite hosted a Smart City Sustainability workshop in the city of Denver to 
examine the intersection of sustainability and smart city efforts, and what communities have 
to learn from each other and the private sector. Although the event didn’t cover all aspects of 
sustainability, it did look at energy efficiency, water management, mobility, and the necessity 
of community and stakeholder engagement. Along with representatives from the Denver 
area, the workshop featured community leaders from Charlotte, North Carolina; Chattanooga, 
Tennessee; and Cleveland and Columbus, Ohio – plus several university, industry, and non-
profit partners.

This playbook shares their experiences and conclusions. 
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ENERGY EFFICIENCY AND GREEN BUILDINGS

Cities are prioritizing efforts to make their buildings more efficient, and with good reason. 
In addition to the money that businesses and building owners have to spend to meet energy 
demands, buildings account for a large percentage of greenhouse gas emissions, which 
negatively affect citizens’ health. According to a 2018 report, buildings in New York City are 
responsible for nearly 70% of greenhouse emissions in the region, which suggests that by 
aiming for greener buildings, New York and cities everywhere can make a big impact on local 
environmental quality. 

DENVER – MEASURING PERFORMANCE

In Denver, making buildings more energy efficient is a big part of the Denver Climate Action 
Plan established in 2018 with its goal of reducing greenhouse gas emissions by 80% by 2050 
(set from a baseline in 2005). One way the city is attacking the problem is by first collecting 
data to understand where opportunities lie, and how building owners are progressing toward 
greener operations. As Katrina Managan, Energy Efficient Building Lead for the city, explains it, 
people tend to know how well their cars perform in miles per gallon of gasoline, but typically 
they don’t know the energy performance of the buildings in which they live and work. 

To improve collective awareness, Denver has created a benchmarking map to share energy 
efficiency information about the city’s buildings. Sites on the map are color-coded based on 
their Energy Star scores, and popup windows provide details about the number rank of each 
building, plus how much money could be saved annually if energy efficiency improved by 30%. 

The city has also now coupled this measurement program with a Green Buildings Ordinance 
passed in late 2018. The ordinance applies to new buildings that are at least 25,000 square 
feet large, and existing buildings of the same size that need a roof replacement. It requires 
them to install a cool roof (one that helps deflect heat) and adopt one of several options for 
reducing overall emissions impact. Some of the options include adding a green space to the 
roof, implementing on-site solar, and becoming LEED certified at a minimum silver level.

https://www1.nyc.gov/office-of-the-mayor/news/215-18/onenyc-mayor-significant-progress-making-buildings-more-energy-efficient
https://www.denvergov.org/content/denvergov/en/mayors-office/newsroom/2018/denver-releases-80x50-climate-action-plan.html
https://www.denvergov.org/content/denvergov/en/mayors-office/newsroom/2018/denver-releases-80x50-climate-action-plan.html
https://www.denvergov.org/content/denvergov/en/denver-development-services/commercial-projects/green-roof-initiative.html


3

The Denver program is not without its challenges. Building owners, for one, have found that 
some roofs have difficulty supporting the weight of a green space plus solar panels, requiring 
them to consider alternative options.

However, the city is working hard to recognize building owners that find ways to meet new 
energy goals, and to continue to refine government policies so they work for industry as well 
as the environment. Local leaders believe that a $340 million investment in greener buildings 
can unlock $1.3 billion in energy savings throughout the city. 

CHATTANOOGA – DATA-DRIVEN ACTION

The city of Chattanooga in Tennessee is also leaning heavily on data to address energy 
efficiency issues. Instead of counting on self-reported data, however, the city is creating 
an automatic building energy model based on information collected from several different 
sources. Sources include data from the local Electric Power Board (EPB) utility, satellite 
imagery, cartographic data, ground-level images, elevation data, building information records, 
and 3D building model databases. 

The utility information is particularly interesting because the EPB electric grid is supported by a 
fiber communications network that makes data collection much faster and more efficient than in a 
typical utility system. Using sensors and a software-based smart grid management platform, EPB 
collects billions of data points per year that help the company in measuring system performance 
and reliability.

For now, Chattanooga is combining its information on local buildings and energy usage to create 
a model that shows in a broad sense where efficiency can be improved. However, the city is also 
working with nearby Oak Ridge National Laboratory on faster data processing that would make it 
possible to communicate recommendations for energy adjustments in near real time. Ken Hayes, 
President and CEO of the Enterprise Center in Chattanooga through June 2019, says he believes 
the model will eventually be scalable to other communities as well. 

https://www.theenterprisectr.org/
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CHARLOTTE – REACHING RESIDENCES

In Charlotte, North Carolina, officials are taking a slightly different approach to energy 
efficiency in buildings with one program that is designed to reduce energy waste in low-
income households – waste that also contributes to high utility bills. Through a Smart Homes 
Kick Start Project in Charlotte’s North End Smart District, several partners including Duke 
Energy, Amazon, and Intel have come together to outfit a group of homes with sensors and 
other devices that include an Amazon Echo Dot/Intel gateway, smart plugs, smart thermostats, 
and more. The goal is to show participants how they can use less energy and save money with 
relatively minimal effort. 

Again in Charlotte, the use of data is a key piece of the energy efficiency equation. Not only 
have local leaders had to explain what energy information is available and what can be learned 
from it, but they’ve also had to address privacy concerns from residents who worry about 
companies and the government collecting their personal data. To contend with the privacy 
issue, the city set up an arrangement with the University of North Carolina at Charlotte to store 
smart home data from the program confidentially. By communicating this strategy to program 
participants, Director of Sustainability Rob Phocas says the city has helped alleviate fears of 
privacy intrusion. 

TAKEAWAYS:

• Energy metrics for buildings can be used to expand public awareness of environmental 
impact, much like fuel ratings for cars are used today.

• Investments in energy efficiency deliver both positive environmental impacts, and the 
potential for significant financial returns.

• The availability of new data and faster analytics processing are making it possible to 
generate practical models for reducing energy usage on a large scale.

• Partnering with a university or research institution to store and manage data can help 
mitigate privacy concerns, particularly where residential homes are concerned.  

http://northendsmartdistrict.com/
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SMART MOBILITY

Along with energy efficiency in buildings, transportation is a critical concern for cities looking to 
reduce greenhouse gas emissions and otherwise improve environmental conditions. The cities of 
Denver and Columbus are both doing significant work to address mobility as a sustainability issue 
through vehicle electrification initiatives, while the city of Chattanooga has set up a sensorized smart 
corridor to measure road conditions locally including the impact of traffic on air quality. 

 
DENVER – EDUCATION AND INFRASTRUCTURE

Electrification can substantially reduce pollution from transportation when implemented 
effectively, but there are several challenges in making the shift from gas-fueled cars to electric 
vehicles (EVs). From a consumer perspective, getting people to understand more about EVs is 
critical to their success in the market. Along these lines, Mike Salisbury, Denver’s Transportation 
Energy Lead, says the city has instituted a Pass Gas campaign that provides a host of need-to-
know resources and can help shape perceptions around EV pricing and feature sets.

Denver is also working on promoting electrification through rideshare initiatives. In a project 
co-funded by the Denver Housing Authority (DHA), the city is bringing electric rideshare 
options to the local, low income neighborhood of Mariposa. This project has the dual purpose 
of encouraging more sustainable transportation and reducing mobility costs. EV maintenance 
is typically cheaper than maintaining a standard vehicle, and there are no costs for gas. In this 
program, the vehicles are provided by Ego Carshare, an electric carshare service, while vehicle 
charging stations are hosted by National Car Charging.

Beyond electric vehicles themselves, Denver is also focused on the charging infrastructure 
necessary to make EVs successful. The city is actively reaching out to developers and working 
with the parking and public works department to identify areas that can host public charging 
stations. Access to public stations is free today, but in the future, local leaders will have to 
reconsider that position as the costs weigh more heavily on the municipal budget. 

Budgeting is one of the largest barriers to deployment for charging infrastructure. According 
to Salisbury, there is currently no player in the space who has managed to recover installation 
costs for an EV charging station, which means there’s still no business model to justify the 
investment. Denver has been lucky in that it’s been able to secure state grant funds to support 
the electrification effort, and it’s started to develop policies – like creating EV-ready building 
codes for multifamily and commercial buildings – that are designed to stimulate further 
buildouts. In all likelihood, the city will need to continue to offer incentives to the private sector 
to encourage charging infrastructure investment. 

https://www.denvergov.org/content/denvergov/en/environmental-health/environmental-quality/Alt_Fuels/pass-gas.html
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COLUMBUS – ELECTRIFICATION INCENTIVES

As in Denver, a large part of the city of Columbus’ efforts to encourage EV adoption center 
on working with partners to jumpstart the EV market. This includes providing incentives to 
taxi companies and  those who offer services thought ride sharing apps, working with EV 
manufacturers and dealers, and encouraging charging infrastructure deployments. 

In the taxi market, Columbus introduced two rounds of EV rebates targeted at local cab 
companies and Transportation Networking Company (TNC) drivers in 2018. These rebates 
offer $3,000 each for the purchase of an electric car. For the first round of the rebate program, 
Columbus Yellow Cab, a 90-year-old local run business in the city secured ten $3,000 rebates 
to add electric vehicles to its fleet. The second round of the rebate program offered an 
additional 30 $3,000 EV rebates open to all transportation service providers — both companies, 
and individual drivers who accept fares through ride-hailing apps.

To ensure more electric vehicle choice for consumers, the city is also partnering with 
manufacturers to bring more EV models to the region. In part this is done by shoring up local 
distribution channels for EVs. Columbus is certifying select car dealerships as Electrified 
Dealers to drive awareness of EV options, and also working with manufacturers to help 
educate dealers on how to sell EV inventory. Currently 31 local dealers are a part of the 
program, representing almost a third of dealers in the region.

In the charging infrastructure arena, Columbus is providing incentives to Multi Unit Dwelling 
(MUD) developers. The city created a $300,000 MUD rebate program where developers 
can apply for rebate funds to install charging infrastructure in planned or already existing 
apartments and condo buildings. So far 50% of available funding has been claimed for eleven 
approved sites.

Columbus’ electric vehicle initiatives are also part of a much larger smart transportation 
program focused on improving mobility as a whole for the city and surrounding region. More 
detail on those efforts is available in the US Ignite Smart Transportation playbook.  

https://www.us-ignite.org/tools/playbooks/smart-transportation-playbook/
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CHATTANOOGA – THE MLK SMART CORRIDOR

In Chattanooga, sustainability and transportation come together in the Chattanooga Smart 
Community Collaborative, which aims to develop innovative solutions to challenges the 
community is facing by acting in three mean areas: health, energy, and mobility. One partner 
in the Collaborative is the University of Tennessee at Chattanooga (UTC), which has been 
essential to several projects targeted at addressing urban challenges. Dr Mina Sartipi, Director 
of the Center for Urban Informatics & Progress (CUIP) at UTC, leads projects designed around 
making the urban space more accessible, livable, and healthy for all. 

One of CUIPs projects is the MLK Smart Corridor – a mile-long corridor in the urban core 
where data and informatics is collected from an array of sensors and cameras mounted on 
sixteen poles along the street. The sensors are in place to track road behavior and public 
safety, but also to measure air quality. While the project is just beginning, Dr. Sartipi says the 
data will be made available to researchers for further study on the impacts of traffic conditions 
on the environment. 

TAKEAWAYS:

• Cities must play a role in the EV market by helping to reduce costs for private sector 
investment, particularly where charging infrastructure is concerned.

• Consumer education is still necessary to drive EV adoption.

• Cross sector partnerships can drive local innovation and help cities achieve their 
sustainability goals across multiple sectors. 

• Data remains a powerful tool in understanding mobility and transportation options. 

Rendering of the MLK Corridor

https://www.utccuip.com/
https://www.utccuip.com/testbed-2
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SMART WATER

Smart city sustainability is about protecting resources while ensuring quality of life and 
economic growth, and among the natural resources that need protecting, water ranks high on 
any list. 

Water quality is a particularly pressing issue for communities in the Great Lakes region of the 
United States. There, algal blooms do more than turn lake water green, they pose a serious 
health risk and threaten the local economy. In 2014, nutrient pollution from agricultural 
runoff in the watershed around Toledo, Ohio caused a crisis that left more than 500,000 
people without safe drinking water for three days. The estimated financial impact of the crisis 
was $65 million, affecting property values, as well as revenue from tourism and recreation. 
Considering that this was hot on the heels of the Flint, Michigan water crisis, it did little to 
affirm public trust in the government’s ability to provide safe drinking water. 

On a regional scale, officials calculate that the Great Lakes 
problem could end up costing the area $1.5 billion over 30 
years. Understanding this, Ohio, Michigan, and Ontario came 
together to set a goal of reducing phosphorous pollution by 40% 
by 2025 to control algal blooms. One part of that effort is the 
development of the Cleveland Water Alliance (CWA). The CWA is 
an organization working on a Smart Lake strategy that aims to 
build new data infrastructure focused on the lake and combine 
it with a broad base of stakeholders invested in the region’s 
water quality. 

Max Herzog, project manager of the CWA, identifies three main 
components of the group’s work:

• Data collection – Bringing together heterogeneous sources 
of data like sensors, satellite imaging, and physical water 
samples

• Information processing – Deriving insights from the data 
through analytics and visualizations, and notifications and 
dashboards

• Action – Serving solution providers with information they need to act and engage the public

So far, the CWA has piloted several sensor-based pilot projects around Lake Erie and 
secured funds for further work including $2.1 million in grants from the National Oceanic 
and Atmospheric Administration (NOAA). With added support from US Ignite, the CWA has 
also worked with technical research partners to structure a scalable regional project. Herzog 
sees several areas where this could prove beneficial. It could enable predictive warnings 
about regional water quality, help water managers continually optimize their nutrient runoff 
mitigation efforts, and inform stakeholders about the best agricultural practices for ensuring a 
return on investments in improving water quality. 

https://clevelandwateralliance.org/
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Herzog sees the solution model CWA is creating as a Data as a Service (DaaS). It is not a 
dashboard, but rather a new way to think about infrastructure. The organization envisions the 
Smart Lake as a platform that provides data driven insights, where problem owners such as 
drinking water utility companies – who already shoulder most of the risk and are willing to pay 
for data – can utilize the services available to make informed decisions and measure impact. 

At a larger scale other partners or service providers throughout the region who are dependent 
on the Lake Erie watershed can use the system to share data, collaborate on various projects, 
and apply other insights to improve their work. 

Looking to the future, CWA is currently working on a scaled pilot around Sandusky Bay in 
northern Ohio. This area is at the center of a regional tourism hub and needs a restoration 
plan. The CWA is seeking $3-6 million over three years to build and test a version of the Smart 
Lake platform across a much wider distributed geography. Leveraging collaboration among 
local and state mitigation efforts, the project will identify measurable impacts and ideally lead 
to the creation of sustainable businesses that rely on the DaaS model among the existing 
community partnerships.

Even as the process continues, Herzog identifies that there is room for the private sector to 
come in and help shape the handling of data and maintenance of sensors. He is quick to add 
that the Sandusky Bay project also offers corporate partners a chance to build out their IoT 
products and markets.  

TAKEAWAYS:

• Partnering with organizations that have scale and technical capacity is a valuable, quick way 
to achieve larger goals faster.

• Defining multiple use cases for a solution makes it easier to scale regionally.

• Data remains the core of any smart city system. Proper collection and analysis from a 
variety of stakeholders enriches the insights and potential action to be taken.
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STAKEHOLDER AND CIVIC ENGAGEMENT

Making sustainability initiatives work requires significant support from stakeholders and 
the surrounding community. Constituents have to be convinced of the value of participation 
and committed to meeting shared goals. City leaders agree that without civic engagement, 
sustainability initiatives are not (ahem) sustainable.

DENVER – COMMITMENT-LED INITIATIVES

In Denver, commitment is a centerpiece of sustainability efforts. The city runs an annual 
Sustainable Denver Summit where all business, non-profit, and government participants 
have to announce commitments to action that will help the city reach its 2020 sustainability 
goals. Participation generates high-profile publicity, but it also brings with it accountability. The 
Denver Office of Sustainability keeps a running tally of those commitments that are met, in 
progress, and left incomplete. These range from the company Chargepoint promising to create 
100 electrified parking spots locally by 2021 to the Denver Public Works Department promising 
to purchase the country’s first electric street sweeper. 

As of May 2019, 80 projects, or 45.2% of commitments, have been completed.

Civic engagement plays a role elsewhere in Denver too. Before beginning the program to 
benchmark energy performance in buildings, Denver’s Managan says the city spent a year 
building stakeholder engagement. Officials needed to demonstrate the value of measuring 
energy performance, and to persuade facility owners that the benefits outweighed any data-
sharing concerns. The complete dataset for Denver buildings remains anonymized, but anyone 
can look up an individual building today and see its performance metrics. While the published 
information highlights problem areas in the city, the transparency also encourages action and 
offers details on how owners can continue to improve energy efficiency.

https://www.denvergov.org/content/denvergov/en/office-of-sustainability/summit.html
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CLEVELAND – BROADENING THE STAKEHOLDER BASE

In Cleveland, officials are looking at stakeholder engagement in a different way. They’re aiming 
to secure sustainable funding to install and maintain new “smart water” infrastructure around 
Lake Erie. The Cleveland Water Alliance (CWA) has initial funding from federal grants, but it 
needs to identify problem owners who can support the effort over time. The question is who 
will benefit from a healthier water ecosystem? Water utility providers are the obvious first 
answer, but CWA’s Herzog points out that the stakeholder group can be expanded to include 
tourism officials, port operators, homeowners’ associations, farmers’ associations, and more. 

By engaging a larger audience of stakeholders, the Cleveland Water Alliance hopes to build a 
long-term foundation of funding support. 

COLUMBUS – DRIVING BEHAVIORAL CHANGE

In a world where consumers are used to driving gas-fueled cars, and dealerships are used to 
selling them, the city of Columbus has found that only by getting its citizens and businesses 
invested in electric vehicles (EVs) can it change the way people get around town. In this case, 
building civic engagement is largely about driving behavioral change.

Columbus is approaching the engagement challenge in several different ways: by running 
educational campaigns for consumers, connecting directly with manufacturers and dealers, 
and implementing benefit programs with local businesses. Smart Columbus, the organization 
charged with implementing federal funds for local smart city initiatives, has a full-time person 
working with manufacturers to make more EV models available in the region, and it’s training 
and certifying dealerships specifically for electric vehicle sales.

Path to a Smart Lake – Cleveland Water Alliance

https://smart.columbus.gov/
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Within the local business community, Smart Columbus is helping to sponsor incentive funding 
for building owners to install new car charging infrastructure. It’s also encouraging CEOs to drive 
electric as a way of showing the broader population a model for EV commuting. The Columbus 
team recognizes that the more people see examples of electric vehicle use, the more likely they 
are to emulate that behavior.

CHARLOTTE – BUILDING TRUST

Building engagement around sustainability can be more difficult in some regions than in others. 
For the city of Charlotte, working with neighborhood communities around increasing energy 
efficiency has meant not only trying different tactics with different user groups, but also learning 
that trust is critical for gaining traction.  

According to Sustainability Director Phocas, city officials quickly discovered that residents 
didn’t trust them when they started the Smart Homes Kick Start Project. And that trust was 
further eroded when equipment installers visiting residents’ homes made assumptions about 
people’s income levels and their participation in social aid programs. Installers of IoT and energy 
efficiency devices initially asked for proof of qualification for food support programs like SNAP 
and EBT. No such qualification – much less proof – was required, but the mistake left residents 
doubtful about the intent of the project and less inclined to cooperate. Project managers had to 
visit homes individually in many cases to repair the damage. 

Charlotte has now applied for more funding to test community engagement strategies for future 
sustainability initiatives. Phocas notes that in addition to trust, training is critical for any projects 
requiring citizens to change their behavior. Training can add significant labor to a project, but 
without it, sustainability efforts are far more likely to fail.
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Takeaways:

• Securing specific sustainability commitments up front and tracking against those pledges is 
a good way to make progress toward larger sustainability goals.

• Demonstrating project value early can help overcome objections before they’re even raised.

• Expanding the stakeholder base for sustainability initiatives makes long-term efforts more 
likely to be successful. 

• Behavior modeling drives behavior change. 

• Without community trust, there is no path forward for sustainable development.

https://www.us-ignite.org/tools/playbooks/smart-transportation-playbook/
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FURTHER RESOURCES

Denver 80x50 Climate Action Plan 
 
https://www.denvergov.org/content/dam/denvergov/Portals/771/documents/EQ/80x50/
DDPHE_80x50_ClimateActionPlan.pdf

Charge Ahead Colorado program

https://www.colorado.gov/pacific/energyoffice/charge-ahead-colorado

Denver Green Building Ordinance 

https://www.denvergov.org/content/denvergov/en/denver-development-services/commercial-
projects/green-roof-initiative.html

Center for Urban Informatics & Progress (CUIP)

https://www.utccuip.com/

Smart Columbus Playbook

http://www.smart.columbus.gov/playbook

Great Lakes Observing System

https://www.glos.us/

Charlotte North End Smart District (NESD)

http://northendsmartdistrict.com/

US Ignite Smart Transportation playbook

https://www.us-ignite.org/tools/playbooks/smart-transportation-playbook/

https://www.denvergov.org/content/dam/denvergov/Portals/771/documents/EQ/80x50/DDPHE_80x50_ClimateActionPlan.pdf
https://www.denvergov.org/content/dam/denvergov/Portals/771/documents/EQ/80x50/DDPHE_80x50_ClimateActionPlan.pdf
https://www.colorado.gov/pacific/energyoffice/charge-ahead-colorado
https://www.denvergov.org/content/denvergov/en/denver-development-services/commercial-projects/green-roof-initiative.html
https://www.denvergov.org/content/denvergov/en/denver-development-services/commercial-projects/green-roof-initiative.html
https://www.utccuip.com/
https://smart.columbus.gov/playbook/
https://www.glos.us/
http://northendsmartdistrict.com/

