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ZIP Codes are not Boundaries

It is a common misconception that 5-digit US ZIP Codes are topographic
boundaries that can somehow be accurately represented on a map. They are
not. ZIP Codes are a trademark of the United States Postal Service (USPS), and
they were created in the 60s (https://www.serviceobjects.com/blog/why-
smokey-the-bear-has-his-own-zip-code-and-you-dont-fun-facts-about-zip-
codes/) as a way to help improve mail delivery. So why can mapping services
such as Google Maps display them as boundaries? In this blog post, we'll explain
it all to you.

ZIP Codes, which stand for Zone Improvement Plan Codes, may sound like
something that can be displayed on a map. After all, the Z in ZIP stands for
"Zone," so it would naturally make sense to be able to display these Zones on a
map, right? As it turns out, mapping systems like Google Maps are not actually
showing you ZIP Code boundaries (because ZIPs are not boundaries), but are
instead showing the boundaries of what is known as a ZIP Code Tabulation Area
(ZCTA).

What isa ZCTA?
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You may also like:

ZIP Code Tabulation Areas, more commonly known by their abbreviation ZCTA,
are a trademark of the US Census Bureau and represent a general approximation
of the area serviced by a USPS ZIP Code.! In the Census Bureau's own words,
"We created the ZCTAs specifically to address the inadequacies of ZIP Codes for
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A simple explanation on how ZCTAs are created is that the US Census Bureau
examines the addresses contained in a census block, which do have a boundary.
The most frequently occurring ZIP Code within the census block will then be
assigned as the census block’'s ZCTA. After all census blocks for an area are
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assigned a ZCTA, they can then be aggregated with the resulting areas phone-
representing each ZCTA's boundary.! The whole process, of course, is much verification-
superhero/)

more involved and complicated than this. For more information about ZCTAs
and how they are created, please visit the US Census Bureau's ZCTA page
(https://www.census.gov/programs-surveys/geography/guidance/geo-
areas/zctas.html).

(https:/www,ser

For a simple visual explanation of how ZCTAs are created, check out this short chat-puts-fake-
two-minute video that the US Census Bureau released. addresses-on-
the-map/)
DATA GEMS: What is a ZCTA? Making Sense of Census Geography
OpenAl
DATA GEMS: What is a ZCTA? Making Sense of Census Geography Chat Puts
Fake
Addresses
on the Map

(https://www.se
chat-puts-
addresses-

on-the-
map/)

The US Census Bureau also provides a ZCTA brochure
(https://www?2.census.gov/geo/pdfs/education/brochures/ZCTAs.pdf) that
summarizes how ZCTAs are created.

Mapping ZIP Codes versus ZCTA

ZIP Codes are not a topographic feature, but a ZCTA is. ZIP Codes do not form a
polygonal shape or contain an area, nor do they have a perimeter, but ZCTAs
do. According to the U.S. Census Bureau, "USPS ZIP Codes identify the individual
post office or metropolitan area delivery station associated with mailing
addresses.” Technically speaking, if you were to attempt to accurately map a ZIP
code the best you could do is plot an individual point for the location of the
post office or metro area delivery station that it is assigned to. That's it. A single
point on a map to identify a post office or delivery station is all you would get.
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If you wanted to map the area that a post office services, then it would involve a
process as detailed as what the US Census Bureau uses for creating a ZCTA. You
would need to collect points for all of the addresses associated with a ZIP code,
then you would need to pull boundary data for the buildings associated with

those addresses and begin aggregating from there. However, in doing so you

would run into issues with ZIPs that need to be handled, such as overlap and
enclaves.

For example, some buildings may have more than one ZIP code associated with
them. Some organizations that deal with large volumes of mail will have their
own unique ZIP codes assigned to them. Some ZIP codes are assigned to just
PO Boxes while others may be assigned to the military. Some ZIP codes are
even mobile, as many ships in the US Navy have their own ZIP code
(http://www.uscs.org/wp-content/uploads/2011/05/ship-zip-codes.pdf).

Realizing that not all ZIP codes can be accurately mapped was a big reason for
why the US Census Bureau created the ZCTA in the first place. Not only that, but
ZIP codes will often change: new ZIPs are created, old ZIPs are removed, or ZIPs
will be reassigned and redistributed as locations and delivery needs change. The
US Census Bureau does not frequently update ZCTA data, so far only releasing
data for the 2000 and 2010 census (currently there are no 2020 ZCTA
relationship files available from the US Census Bureau) as well as the American
Community Surveys (ACS), whereas the USPS will make ZIP code changes on a
monthly basis.

However, there are some vendors who will sell ZIP code boundary data and go
thru the effort to try and describe ZIP code coverage as best as possible. While
these data sets are often updated more frequently than the ZCTA data, they still
can't keep up with the frequency of the USPS changes. These datasets are often
purely geographic as well, and have nothing to do with census related statistical
information.

The ZIP to ZCTA Relationship

There is no perfect one-to-one relationship between ZIP Codes and ZCTAs. As
previously mentioned, there are more ZIPs than there are ZCTAs since not all
ZIPs can be turned into a ZCTA, such as PO Box ZIPs as well as enclave ZIPs and
ZCTAs in general being assigned the ZIP that makes up the majority of a census
block.
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Matching a ZIP Code to its corresponding ZCTA is an involved process
commonly referred to as crosswalking, or ZIP Code to ZCTA Crosswalk.

According to the Census Bureau, “In most instances the ZCTA code is the same

as the ZIP Code for an area.”! However, crosswalking from a ZIP to a ZCTA is
necessary if you wish to accurately look up census information by USPS ZIP

Code. Otherwise, you may find that your ZIP query yields no results due to no

matching ZCTA being found, or you risk querying the wrong ZCTA if the ZIP

code has changed and/or been reassigned.

Key Points

In summary, here are some key points to keep in mind when thinking about ZIP

Codes and ZCTAs:

e ZIP Codes are not area features. They serve as identifiers of post offices and

mailing stations for the purpose of delivering mail.

e ZIP Code Tabulation Area (ZCTA) codes were created by the US Census

Bureau to represent the general area of USPS ZIP Codes.
e ZCTAs represent the most frequently appearing ZIP code for an area.

e There is no one-to-one relationship between ZIP Codes and ZCTA Codes.

e ZCTA codes only exist for populated areas included in the census data;

therefore, there are no ZCTA codes for ZIP Codes that only represent PO

Boxes or large volume mail organizations.

e A ZCTA code may be the same as a ZIP Code in some cases, but in other

cases crosswalking the two may be necessary.
e USPS ZIP Codes are updated monthly.
e US Census ZCTA codes are updated decennially.
e Even though ZCTA codes are not ZIP codes and are not updated as

frequently, they still serve as a popular and useful research and planning

tool.

(https://www.serviceobjects.com/blog/author/emanuel-fuentes/)
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Learn More About Customer Data Validation

20 Data Validation APIs to ensure your global contact data is genuine, accurate and Hp-to-date

(https://www.serviceobjects.com/products/)

PRODUCTS (/products/)

Address Validation (/products#address/)
Address Complete (/global-address-complete/)
Change of Address (/change-of-address/)
Address Insight (/address-insight/)
Lead Validation (/lead-validation/)
Name Validation (/name-validation/)
Phone Insight (/products#phone)
Address Geocode (/products/#geocoding)
Email Validation (/email-validation/)
FastTax (/fasttax/)

IP Validation (/ip-address-validation/)

Contacts Validated

7,178,134,339

Since September 2001

Learn More tt (t}ft]
P

s (h p
/]t s
w p //
(h W S W
i W /w
I w w
Pnow y
S. o

COMPANY //RES&RC
About tWhie-Pap' s ut
areg u
Careers VV Wre]binart b
Grants lttc“fﬁ‘.’meé e.
News e\ride@uto@ls C
Partners .C m O O
Press %m (i)u]
Network Status /S C k /
Release Notes er O C u
Vi m O S
p m er
< /s /s

CONTACT (/cont@t—usﬁ

er er

136 West Canon Perjgo Stys/e D\/| \/i

Santa Barbara, CA, 1—%07 C C
(https://www.googlecom/maps/place/SerV|c€+®j.@cts@\nc.@34.4188094,—119.7028052,152/data:!4m5!3m4!15
119.702766 )) Vi O O
1-805-963-1700 (tel:+18059@17obj bj
1-800-694-6269 (tel:+18006346266 €
support@serviceobjects.com (maitto:suppor@'ser\g:ctob@&s.com)

j S) s
S N
( (/supp(o;ret;tse%%?;:tpport@t) C)
S)

https://www.serviceobjects.com/blog/zip-codes-are-not-boundaries/#:~:text=ZIP Codes are not Boundaries 6/7

H2 Intellect - Exhibit 2033
Home Depot v. H2 Intellect - IPR2025-00480
Page 6 of 7


https://www.serviceobjects.com/products/
https://www.serviceobjects.com/products/
https://www.serviceobjects.com/products/
https://www.serviceobjects.com/products/
https://www.serviceobjects.com/products/
https://www.serviceobjects.com/products/
https://www.serviceobjects.com/products#address/
https://www.serviceobjects.com/products#address/
https://www.serviceobjects.com/products#address/
https://www.serviceobjects.com/products#address/
https://www.serviceobjects.com/global-address-complete/
https://www.serviceobjects.com/global-address-complete/
https://www.serviceobjects.com/global-address-complete/
https://www.serviceobjects.com/global-address-complete/
https://www.serviceobjects.com/change-of-address/
https://www.serviceobjects.com/change-of-address/
https://www.serviceobjects.com/change-of-address/
https://www.serviceobjects.com/change-of-address/
https://www.serviceobjects.com/address-insight/
https://www.serviceobjects.com/address-insight/
https://www.serviceobjects.com/address-insight/
https://www.serviceobjects.com/address-insight/
https://www.serviceobjects.com/lead-validation/
https://www.serviceobjects.com/lead-validation/
https://www.serviceobjects.com/lead-validation/
https://www.serviceobjects.com/lead-validation/
https://www.serviceobjects.com/name-validation/
https://www.serviceobjects.com/name-validation/
https://www.serviceobjects.com/name-validation/
https://www.serviceobjects.com/name-validation/
https://www.serviceobjects.com/products#phone
https://www.serviceobjects.com/products#phone
https://www.serviceobjects.com/products#phone
https://www.serviceobjects.com/products#phone
https://www.serviceobjects.com/products/#geocoding
https://www.serviceobjects.com/products/#geocoding
https://www.serviceobjects.com/products/#geocoding
https://www.serviceobjects.com/products/#geocoding
https://www.serviceobjects.com/email-validation/
https://www.serviceobjects.com/email-validation/
https://www.serviceobjects.com/email-validation/
https://www.serviceobjects.com/email-validation/
https://www.serviceobjects.com/fasttax/
https://www.serviceobjects.com/fasttax/
https://www.serviceobjects.com/fasttax/
https://www.serviceobjects.com/fasttax/
https://www.serviceobjects.com/ip-address-validation/
https://www.serviceobjects.com/ip-address-validation/
https://www.serviceobjects.com/ip-address-validation/
https://www.serviceobjects.com/ip-address-validation/
https://twitter.com/serviceobjects
https://twitter.com/serviceobjects
https://www.linkedin.com/company/service-objects
https://www.linkedin.com/company/service-objects
https://www.facebook.com/serviceobjects
https://www.facebook.com/serviceobjects
https://www.youtube.com/user/serviceobjectsinc
https://www.youtube.com/user/serviceobjectsinc
https://www.serviceobjects.com/contact-us/
https://www.serviceobjects.com/contact-us/
https://www.serviceobjects.com/contact-us/
https://www.serviceobjects.com/contact-us/
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
https://www.google.com/maps/place/Service+Objects,+Inc./@34.4188094,-119.7028052,15z/data=!4m5!3m4!1s0x0:0xec76d77a3a8a66b3!8m2!3d34.4187819!4d-119.7027662
tel:+18059631700
tel:+18059631700
tel:+18059631700
tel:+18059631700
tel:+18006946269
tel:+18006946269
tel:+18006946269
tel:+18006946269
mailto:support@serviceobjects.com
mailto:support@serviceobjects.com
mailto:support@serviceobjects.com
mailto:support@serviceobjects.com
https://www.serviceobjects.com/support/tech-support/
https://www.serviceobjects.com/support/tech-support/
https://www.serviceobjects.com/about-us/
https://www.serviceobjects.com/about-us/
https://www.serviceobjects.com/about-us/our-story/
https://www.serviceobjects.com/about-us/our-story/
https://www.serviceobjects.com/careers/
https://www.serviceobjects.com/careers/
https://www.serviceobjects.com/about-us/in-kind-grants/
https://www.serviceobjects.com/about-us/in-kind-grants/
https://www.serviceobjects.com/news-and-press/
https://www.serviceobjects.com/news-and-press/
https://www.serviceobjects.com/about-us/partners/
https://www.serviceobjects.com/about-us/partners/
https://www.serviceobjects.com/news-and-press/
https://www.serviceobjects.com/news-and-press/
https://www.serviceobjects.com/status/
https://www.serviceobjects.com/status/
https://www.serviceobjects.com/release-notes/
https://www.serviceobjects.com/release-notes/
https://www.serviceobjects.com/news-and-press/
https://www.serviceobjects.com/news-and-press/
https://www.serviceobjects.com/articles-whitepapers/
https://www.serviceobjects.com/articles-whitepapers/
https://www.serviceobjects.com/webinars/
https://www.serviceobjects.com/webinars/
https://www.serviceobjects.com/customer-success-stories/
https://www.serviceobjects.com/customer-success-stories/
https://www.serviceobjects.com/videos-tutorials/
https://www.serviceobjects.com/videos-tutorials/

7/21/25, 7:21 AM ZIP Codes are not Boundaries

Request Demo
(/demo-request/)

2O\ G=mE

Site Map (/sitemap/) | Privacy Policy (/privacy-policy/) | Terms of Use (/support/master-service-agreement/)

© 2025 Service Objects, Inc. All rights reserved.

https://www.serviceobjects.com/blog/zip-codes-are-not-boundaries/#:~:text=ZIP Codes are not Boundaries 77

H2 Intellect - Exhibit 2033
Home Depot v. H2 Intellect - IPR2025-00480
Page 7 of 7


https://www.serviceobjects.com/demo-request/
https://www.serviceobjects.com/demo-request/
https://www.serviceobjects.com/sitemap/
https://www.serviceobjects.com/sitemap/
https://www.serviceobjects.com/sitemap/
https://www.serviceobjects.com/sitemap/
https://www.serviceobjects.com/privacy-policy/
https://www.serviceobjects.com/privacy-policy/
https://www.serviceobjects.com/privacy-policy/
https://www.serviceobjects.com/privacy-policy/
https://www.serviceobjects.com/support/master-service-agreement/
https://www.serviceobjects.com/support/master-service-agreement/
https://www.serviceobjects.com/support/master-service-agreement/
https://www.serviceobjects.com/support/master-service-agreement/



