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Implementing a 
geocoding strategy



Housekeeping

● Slides are available on the registration page
● Use the chat panel to say hello, chat with other attendees, 

and ask questions



What we’ll cover today

● Define and discuss geocoding and a geocoding strategy
● Describe the geocoding process in an election 

administration context
● Practice manually geocoding addresses and correcting 

possible errors



Today’s agenda

● Introduction (5 minutes)
● What is geocoding (15 minutes)
● Building a strategy (5 minutes)
● Case study (10 minutes)
● Breakout activity (10 minutes)
● Q&A (10 minutes)
● Wrapping up and course survey (5 minutes)



Hello, there!

Dylan Lynch
CTCL
dylan@techandciviclife.org

Rocío Hernandez
CTCL
rocio@techandciviclife.org

Greg Grube
Wisconsin Elections Commission
GIS Election Specialist
greg.grube@wisconsin.gov





Best Practices for 
Geo-Enabling Elections

Source: “Raising Election Accuracy and Efficiency with GIS,” NSGIC 2019



What is geocoding?
An introduction



Geocoding
Matching individual voter addresses to specific 
geographic point locations, expressed as 
geographic coordinates.

Source: NSGIC 5 Best Practices



The basics

● Turning locations into 
geospatial data points
○ Ex: 1600 Pennsylvania 

Ave NW = 38.8977° N, 
77.0365° W

Source: Google Maps 2021



Why convert addresses?

● Humans like addresses, computers like data.
● Geospatial data, like latitude and longitude, is 

more precise.



Process overview

Input data Geocoding Geocoded addresses

● Table of addresses
● Voter registration
● Clean & 

standardized data
● 100 E. Main St. vs 100 East Main Street



Process overview

Input data Geocoding Geocoded addresses

● Enter data in geocoder
● Geocoder converts



Process overview

Input data Geocoding Geocoded addresses

● Not perfect
● Some work needed



How geocoding is used?

● Common uses
○ Next Generation  9-1-1
○ Postal Service
○ Elections

● Other possibilities
○ Tax assessor/commission
○ Planning, zoning & development
○ Other law enforcement uses



Applied geocoding 

Source: “Case Study #5: Hawaii,” NSGIC 2019



Visualizing elections data with APIs

● What are APIs?
○ Common
○ Convenient 

● Voter registration 
integration

Source: Wisconsin Elections Commission 2021



Geocoding formats

● Multiple formats exist
● Address will be the 

common denominator
● Beneficial to work with 

more than one format

Source: Google Maps 2021



Geocoding formats 

Source: National Voter Registration Application Form, U.S. Election Assistance Commission 2021



Building a geocoding strategy
Policy & technical considerations



Policy considerations

● Geocoding strategy could be dictated by:
○ State policy
○ Voter registration system format

● Develop formal coordination
● Create a plan for how to handle manual assignments



Technical considerations

● Locate the best available master address 
resources

● Determine what  GIS software or APIs can 
enable you to geocode

● Find expertise to conduct the geocoding 
process



Case study: Wisconsin Elections 
Commission

Geocoding for elections



Implementing geocoding

● First used geocoding in our system after 2010 
redistricting process.

● Instead of spending time recreating street 
range tables, it was decided to create a more 
sustainable option by our IT staff.

● Ran every address in our SVRS through a 
geocoder and placed on a map overlaid with 
districts.

● Asked staff and clerks to review the results.



Initial barriers

● Without a GIS person on staff and adequate 
address QA/QC, many locations were 
inaccurate.

● Many of the addresses that were geocoded 
landed in the wrong place (some in the wrong 
state/country).

● Relied heavily on clerks and state staff to 
review every address, with very mixed results.

● Without proper classification or auditing, it was 
difficult to tell which addresses were wrong.



Wards, schools and sanitary districts

● Contains registered voter information which 
are connected to address records.

● Smallest voting units determined by 
combination of Wards, Schools and Sanitary 
Districts (District Combos).

● Municipal and County Clerks assign voters to a 
ballot style using a Google Maps API plug-in 
and ESRI geocoder.



Municipality

Ward School district

Sanitary split





Wards only



Wards, schools and sanitary districts



District combos



District combos
with address 
locations



How addresses are geocoded

● Improvements have been made since 2011 to 
provide better feedback to users.

● When added, addresses are validated through 
USPS and then given a confidence level.

● Addresses are assigned one of four colors: 
Green, Orange, Red and Black.



Confidence level

● Green addresses should be rooftop level 
quality and can be generated without manual 
review

● Orange and Red addresses are usually street 
level or within a few blocks.

● If confidence score is low enough (black), the 
addresses are placed in a neutral location and 
clerks need to assign manually.



Address on road with a red color – needs review



Lake Michigan - try again or place manually



Benefits of geocoding

● Many of our addressing issues are problems with the 
address location or the district shapes.

● Because this is a visual process, it is much easier to see 
where the problems lie instead of searching through 
spreadsheets.

● Having proper auditing of addresses allows us to find 
out WHY something is assigned improperly. Who 
created/assigned it, when and in what context.

● There have been many cases where we need to contact 
the counties to fix issues with their school district or 
ward maps. This improves data quality on all ends.



Address located correctly, but ward lines don’t match parcel



Address located correctly, but ward lines don’t match parcel



Future improvements

● Eliminate Overlaps (and Gaps) between Wards, 
School Districts and Sanitary Districts.

● Fix any differences between census blocks, 
wards and parcel boundaries (hopefully 2020 
data is improved).

● Clean up old address information and keep 
addresses updated in a regular cycle.

● Use county (or statewide) address points to 
compare to addresses already in the system, 
instead of using commercial geocodes.



Addresses don’t match 
on WisVote, not an 
easy fix



Breakout: Manual geocoding







Addresses to geocode

● 2001 N. Elm St
● 104 E. Washington Ave
● 204 1st Ave NE
● 103 1st Ave N
● 202 1st Ave SE





Discussion
Let’s talk



Next steps

● Have a conversation with NSGIC about developing a geocoding 
strategy

● Locate and gather authoritative address information for voters
● Clean and standardize address data 
● Assess geocoding software and API options
● Work with state or local officials to develop or implement a 

geocoding strategy
● Develop a plan to manually place voters that do not geocode 

properly
● Ask an expert questions to learn more about geocoding
● I’m not sure



Share your thoughts

● What resonated with you from today’s webinar? (Any 
“ah-ha” moments?)

● What questions do you have about what we covered 
today?

● What questions do you have about what we didn’t 
cover today?



Wrapping up
We’ve covered a lot



What was your experience with 
today’s webinar?
● A brief survey is linked in the chat box
● Please complete the survey now to provide 

feedback and improve the webinar for future 
participants



Geo-Enabling Election Series: Up next

● Convening a team of specialists
● Collecting & sustaining a voting unit GIS layer
● Implementing a geocoding strategy
● Assembling best available contextual layers
● Defining & implementing data validation processes

techandciviclife.org/course/geo-enabled-elections/



Thanks!

Email: hello@techandciviclife.org
Twitter: @HelloCTCL
Website: www.techandciviclife.org

Email: info@nsgic.org
Twitter: @NSGIC

Website: elections.nsgic.org


