US IGNITE SMART CITY BIG DATA, PART 2
BACKGROUND
Data management is growing increasingly complex for cities as more systems migrate online
and more physical infrastructure is networked for digital access. The challenge for municipal
leaders is finding ways to mitigate that complexity while also identifying use cases for new
data that can boost government efficiency and improve civic services.
For the second time, US Ignite hosted a Smart City Big Data workshop to understand where
communities are successfully applying new data insights, and how they’re handling the
technical and organizational issues around data management. Compared to a US Ignite Big
Data workshop in June of 2018, this June 2019 event produced a much wider range of data
use cases. It also surfaced more project deployment results, suggesting repeatable strategies
for data-driven smart city initiatives.
Cities still face numerous hurdles, however. Data sharing among departments and across
municipal boundaries is still a challenge, and there are both legal and ethical concerns around
data privacy and maintaining data security. Local governments are also struggling in some
cases to drive stakeholder engagement and to ensure they have the time and talent to make
new data-driven projects sustainable.
Partnerships are an important factor in addressing these challenges. Many early successes
have come from partnerships with universities and the private sector, as well as among local
civic entities working in close collaboration.
The US Ignite workshop on Smart City Big Data, Part 2 took place on June 18, 2019 in Raleigh,
North Carolina. Along with representatives from Raleigh, the workshop featured community
leaders from the neighboring town of Cary and the state of North Carolina; Baton Rouge,
Louisiana; Chicago, Illinois; and the state of Virginia – plus several university, industry, and nonprofit partners.
This playbook shares their experiences and conclusions.
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SMART CITY DATA SETS THAT MATTER
Civic data comes from a wide range of sources, but not all data sets are created equal. Among
the smart city use cases presented at the latest US Ignite Big Data workshop, many of the data
sets cited were either transportation-related, or part of primary government operations like
budget management and safety services.
Outside of those categories, however, there were also several outlier cases referenced. These
outliers may not be prevalent today, but they suggest just how wide-ranging the implications
for future municipal data collection and analysis could be.
The following examples are all data use cases that were featured during the Raleigh Big Data
event.
TRANSPORTATION
Rideshare, Bikes, and Scooters – The explosion of rideshare, bike, and scooter options in many
metropolitan areas has also led to an abundance of new location data. By analyzing aggregate
trends, communities can determine where people most often begin and end trips in a region,
and therefore whether resources are being invested appropriately in those areas. The city of
Raleigh, North Carolina has created data visualizations from this information and can now
easily pinpoint what routes and individual locations are most popular locally.

Chart depicts popularity of trip origin and destination points. Credit: Jim Alberque, city of Raleigh
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The city of Chicago has gone even further where rideshare data is concerned. Chicago is now
making public details of every rideshare trip in the city, including the origin and destination,
trip cost, tip paid, and more. The information comes from mandated reporting by rideshare
companies, and is anonymized to protect individual identities.
Road Conditions – The state of a community’s roads and its capacity for repairing potholes is
often held up as emblematic of government efficiency, or lack thereof. In many places, citizens
can report potholes and request service through a local 311 non-emergency system, and
in some of those places, the requests are automatically moved into an open data portal for
public review. In Baton Rouge, Louisiana, there’s further integration of pothole reporting with
consumer traffic application Waze. Now, any time someone in the city marks a pothole in Waze,
it also gets directed into the public 311 service queue.
Safety Analysis – Police and other traffic accident reports help inform city engineers charged
with making local streets safer. Again, however, it’s the consumer application Waze that is
proving to be an additional useful collection point for information about road safety. According
to Eric Romero, Director of Information Services in Baton Rouge, analysis of Waze data has
helped identify traffic intersections in the area with higher accident rates. These include sites
and safety details that even city engineers weren’t aware of. Romero believes Waze could also
be useful in the future for designating dangerous spots with water or ice on the road.
Parking – Multiple cities, including the town of Cary, are experimenting with smart parking
solutions that use sensors to provide data on when and where parking spots are available.
This can cut down on traffic from vehicles circling parking areas, reduce carbon emissions,
and generally save drivers time and lessen frustration. Meanwhile, a startup called SpotHero
emerged out of Chicago with a focus on using open data to help people find parking spaces for
less. Today, SpotHero is available in dozens of cities around the country.
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PRIMARY GOVERNMENT OPERATIONS
Government Spending – It’s often difficult for the public to get an accurate view of how
government money is spent, but Baton Rouge is working to bring more transparency to the
issue. With an application called Open Checkbook BR, the city now publishes government
expenditures by department with details that include vendor name, amount charged, status of
invoice, and more. The database is searchable, and the application includes tools for creating
visual charts and graphs of the data so that citizens can better understand how their tax
dollars are put to work.

Chart shows expenditures by department in Baton Rouge

Services for the Homeless – By law, all communities are expected to track homelessness
in their regions using a Homeless Management Information System (HMIS). In the state of
Virginia, the Department of Housing and Urban Development (HUD) funded a pilot project
in the Richmond area to integrate data from several local systems in order to better match
up services with homeless citizens. The pilot – supported by local organizations Homeward
and The Planning Council – was successful, and the state is now taking over long-term
management of the initiative in order to bring near real-time homelessness data and service
support information to more Virginia communities.
Monitoring Crime – Communities make crime reports and statistics available in different ways.
In Baton Rouge, the local government not only publishes data on crime incidents on its open
data portal, but it also created an API to make it easy for anyone to report on that data through
their own distribution channels. A local newspaper that previously requested data directly
from the police department has used the API to include the latest crime reports in its news
reporting.
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Emergency Response – The town of Cary is working to adapt its approach around data
analysis to move from being reactive to proactive to predictive. One example that CIO Nicole
Raimundo cites in getting closer to that goal is the automation of emergency alerts in reaction
to local road incidents. Town officials used to have to wait for someone to call a report in when
traffic signals shifted to an emergency flashing pattern, but now there’s a system in place that
notifies officials automatically and kicks off an immediate response. In the future, Raimundo
hopes to integrate the system with Waze so that drivers will also be able to route around an
incident more easily.
MISCELLANEOUS SERVICES
Hazardous Tire Dumping – In Baton Rouge, one problem the city is hoping to tackle with new
data is hazardous tire dumping. To avoid the cost of appropriate disposal, some people dump
tires illegally, which becomes a health hazard when those tires collect standing water. Officials
are now considering using artificial intelligence to analyze traffic camera footage to identify
vehicles that are illegally dumping tires in known targeted areas.
Flu Shot Availability – Chicago keeps a record of where citizens can get free or low-cost flu
shots, which it now publishes on the city’s open data portal. When officials started an Open
Gov Hack Night, participants created an open source app to read the information from the
portal and provide data to citizens on the closest flu shot locations to them. The open source
code was later also adopted by the cities of Boston, Philadelphia, and San Francisco. Chicago
advised those cities how to publish their flu shot data so the code could be used in a similar
fashion.

Map of flu shot availability in Chicago. Credit: Tom Schenk, Chicago
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Pest Control – Rodents can be a big problem in agriculture, which is why one company approached
the town of Cary about testing new IoT-enabled rodent traps. Because Cary already had a pest
control company, however, officials suggested that the new company work with the town’s
existing partner to add sensors to traps already deployed. Using the testbed Cary created on its
municipal campus, the two partner companies were able to collect new data on rodent capture. The
expectation now is that the commercial entities will be able to use their test findings to deploy more
IoT-enabled traps in other agricultural settings. The data gathered from those traps should help
reduce rodent risk.
Lead Poisoning Alerts – Lead poisoning tends to impact children in low-income neighborhoods more
frequently and dramatically than in higher-income areas. And while schools test for lead, much of
the damage to children happens before they reach school age. To address the equity issue, officials
in Chicago have deployed a Lead Safe software system that alerts hospitals and doctors when a
young patient is at high risk for lead poisoning and what to do about it. The system looks at more
than 800 variables affecting risk, and then uses predictive analytics to determine if action should
be taken. Both a risk score and a suggested response are transmitted to the doctor through the
Electronic Medical Records (EMR) system.
Restaurant Health Inspections – See the case study for Chicago’s data analytics tool supporting
restaurant health inspections in the Spotlight Section at the end of this playbook.

CHALLENGES, AND SOLUTIONS, TO GETTING SMART WITH DATA
The good news on the smart city data front is that communities are finding more and more
ways to use data to solve problems. The challenging news is that the growing hunger for datadriven solutions also exposes many of the difficulties of working with data – from efforts to
integrate multiple data sets, to issues around data sharing, to ensuring that the people working
in government understand and can act on data that’s available.
DASHBOARDS AND PLATFORMS
One year ago at the US Ignite Big Data workshop in 2018, the city of Denver shared information
on its successful work to develop a cloud-based platform capable of normalizing data from
disparate sources and running analytics across multiple data sets. (See Smart City Big Data
Playbook)
In 2019, however, CIO Nicole Raimundo from the town of Cary pointed out that there are still
numerous challenges to standardizing multi-sourced data, including the fact that much of the
information cities now collect is siloed in vendor dashboards. These are walled gardens of
information tied to specific applications.
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Credit: Nicole Raimundo, Town of Cary

James Alberque, GIS and emerging technology manager for the city of Raleigh, also noted that
some of the data streams cities receive are already aggregated by service providers, meaning
that cities only get a version of the information that’s already passed through an aggregator’s
filter. That lack of direct access makes comprehensive analysis more difficult.
Unfortunately, there’s no silver-bullet solution for better data integration, but cities do have
both regulatory and purchasing power to encourage more open data from commercial
partners. Some cities, for example, are making it a legal requirement for vendors to share
their data openly with local government in order to do business in the city. (Note the Chicago
rideshare example in the previous section.)
Where there’s vendor competition, cities can also encourage more open data sharing practices
by granting favorable business terms and/or more contract commitments to companies
that meet certain requirements. If multiple cities coordinate language around these data
requirements, that creates even more incentive for companies to comply.
It’s worth noting that beyond the challenges to standardizing commercial data, few cities
have the resources to follow Denver’s example of building and maintaining an effective data
management platform. However, some existing software solutions are starting to emerge as
common platforms for data capture in smart city initiatives.
Geographic Information Systems (GIS) are natural data hosts for location-based information,
and the Esri GIS platform is by far the most dominant solution on the market. For non-spatial
data management, Socrata software is frequently cited by city officials, and Cary’s Raimundo
noted that her town uses Dell Boomi software as its integration platform for multiple software
systems including Esri, SAS, and Salesforce, among others.
Not all data systems are open, and much of the information that cities need is still scattered
across multiple domains. But the open data movement continues to grow, and many cities are
finding ways to integrate data using software systems already available.
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KEY TAKEAWAYS:
• Much of the sensor data communities receive today is siloed in applications, and/or only
available only in aggregate form from service providers.
• Communities can negotiate for more open, standardized data using regulatory means and
combined purchasing power.
• Cities need data management platforms to collect and integrate data from multiple sources.
Esri GIS is a popular tool for managing spatial data. The Socrata platform is one option for
non-spatial data.
DATA SHARING LEGALITY & ETHICS
Standardizing data for analysis is one issue, but when it comes to sharing data, even when the
information is standardized, there are still challenges of legality and ethics to consider.

Credit: Margot Ackermann, Homeward

Margot Ackermann of the Homeward organization for homeless services in Virginia encountered
some of the legal challenges when working to gather data on the overlap between citizens who
had spent time in local jails with those who had stayed in local homeless shelters. Although
Ackermann’s goal was to make it easier to provide necessary social services and reduce
homelessness, she still encountered legal barriers to accessing the information her program
needed. According to Ackermann, access to attorneys who can help negotiate data sharing
agreements is critical for cities and non-profit agencies looking to fully leverage civic data.
Similarly, Tom Schenk, the former Chief Data Officer for Chicago, had trouble with data
sharing when the city partnered with Allstate for a joint initiative to improve restaurant health
inspections. In that case, it was easier to publish the data Chicago needed to share with Allstate
to an open data portal than it was to sign a contract authorizing a dedicated exchange.
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From an ethics perspective, many of the issues cities are wrestling with today are still relatively
new. For example, new algorithms are helping local governments flag people who may be
using social services inappropriately, but there’s still a question about who is in control of those
algorithms, and whether they are being ethically developed and maintained.
Raleigh’s Alberque also points out that governments may need to rethink how they regulate
personally identifiable information (PII). Location data can be used to help determine identity, but
it’s not clear that there’s currently enough oversight to prevent that with the availability of new
transportation information including rideshare, bike, and scooter data.
In many cases, proactively putting rules and processes in place is the best way for cities to
address the ethics of data sharing. Red Grasso of the Department of IT for the state of North
Carolina, gave an example at the US Ignite workshop of a police officer sharing police radio
access with a tow truck driver. On the one hand, the tow truck driver was theoretically able to
help sidelined vehicles more effectively with radio access. On the other hand, citizens didn’t know
that information shared with and among police officers was also being pipelined to a third party.
Creating a policy about police radio access in advance could have mitigated ethical concerns.
KEY TAKEAWAYS:
• Attorney support is critical for any data sharing initiatives.
• For a city, publishing data to an open portal and making it available to everyone may be
easier than negotiating a data sharing contract.
• Much of the landscape of data ethics is still uncharted territory, but particularly as new data
sets become available, local governments should proactively set usage and sharing policies
to prevent ethical abuses.
UNDERSTANDING IOT’S IMPACT
Fundamentally, the biggest challenge to using smart city data effectively may be a lack of
knowledge among government employees about what the Internet of Things can do, and the
impact it will inevitably have. In Cary, North Carolina, CIO Raimundo chose to pause her team’s
municipal IoT testbed project because she wanted to find a way to communicate those efforts
better and to consider how best to prepare colleagues in other government departments for an
IoT future. Raimundo believes IoT will impact everyone’s job in government, and she’s concerned
with ensuring that employees have the knowledge and skills needed to adapt.
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Credit: Nicole Raimundo, Town of Cary

One strategy Raimundo is considering is taking a roadshow tour of departments within Cary’s
own government to share what her team has learned about IoT and municipal data so far.
Resistance to change is also a barrier to getting everyone educated and enthusiastic about the
potential for smart city data initiatives. Baton Rouge’s Romero cited an initial lack of buy-in
from some local departments around data development projects, but also recalled that support
from higher up in the administration addressed that issue and accelerated data efforts.
Across many city governments, data evangelists are working to bridge gaps in knowledge,
interest, and skillsets related to IoT. It’s a difficult job, but one that is increasingly critical as
technology continues to advance.
Where internal resources aren’t available, local governments are also turning to outside
help. Repeatedly, officials are pointing to partnerships with universities, local agencies, and
the private sector as a way to tackle the reality of IoT data and the new challenges of data
management in all aspects of government.
KEY TAKEAWAYS:
• Local governments need to get educated on the impact of IoT and how greater connectivity
and a tsunami of new data will fundamentally change how many departments operate.
• Government support for data-driven, smart city initiatives must come from the top.
• Partnerships with non-governmental organizations can help fill resources gaps as
communities address new IoT and data challenges.
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PARTNERSHIPS FOR SMART CITY SUCCESS
Partnerships stand out as an important part of making big data projects successful. Working
with the private sector, research institutions, and other regional governments allows
communities to achieve better results than they could on their own.
At the Big Data workshop in Raleigh, community representatives shared how their successes
have been driven by finding partners with similar goals. In some cases, this occurred because
partners were able to bring new skills and opportunities to the table. In others, success
emerged because of a shared regional vision that increased stakeholder engagement and the
possibilities for greater project scale. Here are some notable examples.
DATA ANALYTICS PARTNERSHIP BETWEEN BATON ROUGE AND LOUISIANA STATE UNIVERSITY
While Baton Rouge has vast amounts of data, its resources are limited for data analysis.
Researchers at Louisiana State University (LSU), on the other hand, are continuously in search
of new data sources and potential projects for academic research.
The two groups first collaborated on a project to derive insights from Waze on local traffic
congestion. The city provided the data aggregated through Waze, and the university ran
analysis. That work continues today, but now LSU has also received a grant from the National
Science Foundation to identify additional opportunities for projects that could aid with smart
city planning and development. The city and university are in early discussions to determine
what data initiatives they will pursue based on faculty interest, funding availability, and the
needs of the local community.
PARTNERING TO PROVIDE BETTER SERVICES FOR THE HOMELESS IN VIRGINIA

Credit: Margot Ackermann, Homeward

11

The governmental organization Homeward in Virginia has formed numerous partnerships
in an effort to better deliver services to homeless citizens. In one case, Homeward created a
memorandum of understanding (MOU) with a local sheriff in order to access five years of data
from the local jail system. Homeward has matched this data against its own information on
citizens who turn up repeatedly in shelters, and it’s used the resulting analysis of overlap to
improve the organization’s advocacy efforts for funding for permanent supportive housing and
related projects.
On a broader level, Homeward secured funding from the Department of Housing and Urban
Development (HUD) to run a pilot project integrating data from several local Continuum of
Care (CoC) systems in order to create a better picture of homelessness in the region. That
data warehouse project has already produced an interactive dashboard of information on
how homeless services are being delivered, and now Homeward is partnering with the state
government to scale the project statewide.
The state partnership means the project will gain new resources to develop appropriate data
governance, pursue additional data sharing agreements, and extend training to local teams for
continued research.
RALEIGH’S DATA PARTNERSHIP WITH NC STATE UNIVERSITY
Like Baton Rouge with LSU, the city of Raleigh discovered that a partnership with NC State
University could potentially help it solve a number of smart city challenges. According to
Raleigh’s Alberque, city officials met with NC State professors in 2016, and discovered that every
challenge they highlighted – from finding a better way to fill potholes to improving dynamic
traffic light signalization – resulted in someone from the academic side of the table expressing
interest in doing further research.
Initially, the city and NC State teamed up on a handful of one-off projects, including development
of a digital version of the city using 3D maps, and the deployment of a people-counting
application using connected sensors. However, over time, they decided that a formal, longterm agreement would be more useful. Raleigh signed an MOU with the university, which now
simplifies the procurement process for projects, and makes it easier to jointly pursue large grant
opportunities.
KEY TAKEAWAYS:
• Universities have the human resources to support cities with data-driven research and
large-scale analytics projects.
• A formal MOU with a local university can simplify the process of kicking off new joint
initiatives.
• Brokering data access requires relationship building with officials and organizations (like
local jails) that own valuable data.
• Local governments and organizations should partner with state agencies when there’s an
opportunity to expand the scale of a successful project.
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SPOTLIGHT SECTION: DELIVERING PREDICTIVE ANALYTICS TO THE
FRONTLINE – CHICAGO BIG DATA IN FOOD INSPECTION
Several of the data use cases cited during the US Ignite 2019 workshop were exemplary, but
one case study in particular stood out for its creative use of open data and analytics to improve
a critical civic service. This is the story of how Chicago increased food safety by optimizing
restaurant health inspections through data analysis.
THE BOTTOM LINE
Using a new data analytics tool, the city of Chicago can now identify critical restaurant health
violations roughly eight days faster than it could when experienced health inspectors used
more traditional methods.
BUILDING THE DATA ANALYTICS TOOL
Chicago has about 15,000 restaurants and only 32 food inspectors in charge of monitoring
restaurant food safety. In order to identify potentially serious health violations more quickly,
officials decided to look at data that would help predict which restaurants were most likely to
fail an evaluation, and therefore should be targeted for immediate inspection.

Credit: Tom Schenk, Chicago
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First, officials collected information from several open data sources including past food
inspections, weather records, 311 calls, and more. Then, using eight defining variables based
on likely causes of failure, the team worked with volunteer data scientists from Allstate to
develop an algorithm identifying the areas with a high likelihood of failure. Finally, the team
deployed the algorithm in an app to update managers daily on where they should prioritize
inspection assignments.
When Chicago tested its new restaurant inspection model, the data-driven approach led to
early identification of 69% of critical violations versus only 55% discovered in the same time
period otherwise. Or put another way, the results represent a speed improvement of eight days
across a 60-day period for finding serious food safety threats in Chicago restaurants.

Credit: Tom Schenk, Chicago

KEYS TO SUCCESS
There are two main factors that have made the Chicago health inspection project a success:
1.

The ability to leverage pro bono services from a corporate partner – Six volunteer data
scientists from Allstate partnered with Chicago, providing data science and programming
skills, while the city staff provided an understanding of the line of business processes.

2.

The availability of open data – Making city data available on an open platform made it
accessible to Allstate without the need for a long, drawn-out contractual process. What
could have been a six-month process for getting started on the project was shortened to
just two weeks.

The city of Chicago has open sourced the project code for its restaurant inspection tool, making
it available to other communities. Importantly, the same approach could also be applied to other
city inspection processes including those associated with fire, building, and elevator safety.
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FURTHER RESOURCES
Chicago Lead Safe
http://dev.cityofchicago.org/docs/lead-safe/
Chicago Food Inspections Evaluation GitHub Repository
https://github.com/chicago/food-inspections-evaluation/
Is Cary, NC the Next Smart City? How the Town Tackles Community Challenges with IoT
https://ncriot.org/is-cary-nc-the-next-smart-city-how-the-town-tackles-community-challenges-with-iot/
Open Checkbook BR
https://checkbook.brla.gov/#!/year/2019/
The Relationship between Incarceration in the Richmond City Jail and Stays in Local Homeless Shelters
http://homewardva.org/images/pdf/Relationship-between-RCJ-and-homelessness-092010-FINAL-mea.pdf
The Planning Council
https://www.theplanningcouncil.org/
US Ignite Smart City Funding Strategies Playbook
https://www.us-ignite.org/tools/playbooks/smart-city-funding-strategies-playbook/
US Ignite Smart City Big Data Playbook
https://www.us-ignite.org/tools/playbooks/smart-city-big-data-playbook/
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