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US Census Data: Concepts and Applications for Supporting Research Frank Donnelly

Census data is invaluable for practitioner-based 
library work as well as LIS research. Census 
data can be used to help public libraries under-

stand their communities, so they can provide relevant 
services and meaningful collections. Coupled with 
GIS, census data can also be used to measure library 
access and availability and for the purpose of siting 
new libraries. In this chapter we will briefly review 
the literature and methods for using census data and 
GIS to study library issues.

Public libraries have a mission to serve commu-
nities within a defined legal area, such as a county, 
city, or town. Studying census data for the county or 
town can help the library understand the community 
it serves and can help inform decision-making. How 
many children are there relative to senior citizens? Is 
there are large population of residents who speak a 
language other than English at home? Is there a large 
percentage of people who don’t have computers at 
home? What is the unemployment rate? The answers 
to all of these questions can inform library decisions 
in terms of what materials to buy and what program-
ming to conduct in terms of workshops, lectures, and 
other events.

Beyond the legal service area, the LIS literature 
has recognized that there is a functional service area 
where the library attracts more people who live and 
work nearby as opposed to those who are farther 
away. In county and city library systems with mul-
tiple branches, studying the community that’s in the 
neighborhood will be more meaningful than study-
ing the entire city or county. Neighborhoods are 
informal areas that are not strictly defined, and the 
Census Bureau does not delineate or publish data for 
anything resembling a neighborhood. To study neigh-
borhoods, one needs to use small census geography 
such as block groups or census tracts and aggregate 
the data for these geographies to form neighborhood-
like areas based on formal and informal definitions 
used in that local area. Alternatively, one could select 

all census geographies at a given distance of a library 
and aggregate those areas to measure the population 
of the functional service area. 

GIS is usually coupled with census data for doing 
these types of analyses, given its ability to collate 
data from multiple sources in the same geographic 
space, aggregate smaller geographies and data into 
larger units, and select or measure features based on 
geographical relationships or distance. The datasets 
produced by the Institute of Museum and Library Ser-
vices (IMLS) as part of the annual Public Library Sur-
vey provide GIS and attribute data for library systems 
and outlets (individual library facilities) in the United 
States.

There are different methods for measuring library 
service areas, and the principal ones were outlined 
in an early study by Jue and colleagues (1999): con-
tainer, fixed-radius or buffer, and a gravity-based or 
distance approach. For the container method, the cen-
sus geography where the library falls serves as the de 
facto service area. This method is the least desirable, 
as the shape of the area may not meaningfully rep-
resent the true service area. The buffer approach is 
more widely used, where a circle is drawn around the 
library at a given distance and census areas within 
that circle are selected as part of the library’s service 
area. An alternative to the buffer method is a Thiessen 
or Voronoi polygon approach, where a boundary is 
drawn between each library and its nearest neighbors 
to delineate nonoverlapping service areas for every 
library. With a distance-based approach, the distance 
from each census geography (an origin) is measured 
to the nearest library (a destination), and geographies 
are assigned to the library based on closest distance.

A number of factors must be considered in 
each of these analyses. For the buffer and Thiessen 
approaches, a method must be chosen for selecting 
the census areas that fall within the buffer or poly-
gon, as the census areas may cross the boundaries of 
these features. One could assign all census areas that 
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partially fall inside a buffer to that library, or assign 
areas that have a certain percentage within the buffer, 
or assign areas whose geographic center is contained 
within the buffer (Schlossberg 2003). The population 
data of the areas could be apportioned based on the 
percentage of area that falls within the buffer. This 
approach was widely used prior to the introduction 
of the ACS but is more problematic today given the 
low precision of ACS estimates at the block group and 
tract levels and the difficulty with apportioning these 
estimates. The size of the census geographies is a key 
factor: while it is desirable to use the smallest areas 
possible to limit overlap between census features and 
the library buffer, ACS data becomes more unreliable 
the smaller the unit is, and block-level data is limited 
to the decennial census.

Another consideration for the buffer approach 
is how large the buffer should be. Most studies use 
a range of one to three miles based on past conven-
tion. This is based on how far people would be will-
ing to walk or generally travel, but more simply it 
represents an area that would meaningfully consti-
tute a neighborhood or community, which would 
typically be small. An alternative would be to use 
variable buffers, based on the size of the library (and 
its ability to attract people from larger distances) or 
whether the library is in an urban or rural community 
(which affects willingness to travel lesser or greater 
distances).

The distance-based approach eliminates this prob-
lem, as every census area would be associated with 
the nearest library based on distance. With distance-
based approaches, the primary issue is how distance 
should be measured. Simple straight-line or Euclidean 
distance is the easiest to compute, but network dis-
tance that follows actual roadways and paths is more 
realistic. Again, the size of the census geography 
plays an important role, as the geography serves as 
an aggregated summary of every person’s individual 
home. Distances would be measured from the central 
point or centroid of each geography to the closest 
library. A better alternative to geographic centroids 
are population centroids, which are summary points 
representing how population is distributed within an 
area. The Census Bureau publishes population cen-
troids for each DEC for block groups, tracts, counties, 
and states, and this data can be plotted in GIS and 
associated with tabular census data.

Figure 7.1 illustrates a one-mile buffer approach 
with census tracts and an urban public library. Cen-
sus tracts 214.01, 218, and 219.02 have been assigned 
to the central library’s service area; as none of the 
tracts are perfectly contained within the one-mile 
buffer, they have been assigned based on whether the 
center of the tract falls within the buffer. The popula-
tion data for these three tracts would then be sum-
marized to describe this library’s service area. The 

second library to the northeast would be assigned the 
two tracts whose centers fall within its buffer. Smaller 
block groups could be used instead of tracts to mini-
mize overlap, but if ACS data was being used, the pre-
cision of the estimates would be much lower. Alterna-
tively, every tract could be assigned to a library based 
on distance to the closest branch.

Works by Palmer (1981) and Hayes and Palmer 
(1983) are among the earliest studies that reviewed 
the literature and measured library accessibil-
ity and service areas using a buffer-style approach 
in the pre-GIS era. Recent literature reviews by 
Bishop and Mandel (2010) and Mandel, Bishop, and 
Orehek (2020) summarize the applications of GIS 
to LIS research, which includes the use of GIS and 
census data for studying public library accessibil-
ity and distribution. Most of these studies focus on 
small areas such as counties or cities as case studies, 
while a few are national in scope. The earliest stud-
ies were practitioner-based and highlighted the util-
ity of using GIS in conjunction with census data and 
library-generated data on circulation and patron reg-
istration to study library user communities, site new 
libraries, and understand library use and accessibil-
ity (Park 2012a; Bishop 2008; Hertel and Sprague 
2007; Kinikin 2004; Ottensmann 1997). Other stud-
ies emphasized library policy in conjunction with 
social issues, such as the presence or absence of 
libraries in areas of high poverty (Jue et al. 1999), 
minority and low-income communities (Koontz, Jue, 
and Lance 2005), and the impact of library closures 
on different communities (Koontz, Jue, and Bishop 
2009). Statistical analysis has been used to study the 
relationship between the locations of libraries and 

Figure 7.1
Using GIS to assign census tracts to libraries using one-mile 
buffers
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the characteristics of users from both local (Japzon 
and Gong 2005) and national (Sin 2011) contexts. 
The application of buffer-based (Donnelly 2014) and 
distance-based (Donnelly 2015) approaches in con-
junction with census data has been used to charac-
terize the distribution of public libraries throughout 
the United States. 

More recent work has focused on refining various 
aspects of the accessibility measurement process. The 
census counts people based on where they live, but 
many library users visit libraries based on where they 
work or don’t make single trips to and from home and 
the library but combine them in a chain of trips (Park 
2012b). Library users also use a variety of means to 
get to the library, including driving, public transit, 
biking, and walking, and this affects accessibility and 
distance that users are willing to travel (Allen 2019). 
It’s important to consider these factors when study-
ing library service areas and measuring accessibility 
and to remember that the approaches described here 
are all attempts to model reality. While a circular dis-
tance of one to three miles around a library may not 
perfectly measure the community or accessibility for 
all library users, it still serves as a general character-
ization of the area that likely constitutes the library’s 
core population and generally measures the presence 
or absence of a library and whether a community will 
accrue its benefits or not.

The most recent studies demonstrate increasing 
internationalization, as researchers use census data in 
their countries and various GIS methods to study these 
issues in Wales in the UK (Page, Langford, and Higgs 
2020; Higgs et al. 2018), Canada (Allen 2019), Hong 
Kong (Guo, Chan, and Yip 2017), South Korea (Lim 
and Park 2015), and Slovenia (Zakrajsek and Vodeb 
2020), as well as in different cities in the United States 
(Cheng et al. 2021). These studies are also character-
ized by increasing complexity, where the focus has 
shifted to the refinement of models and methods and 
away from the practitioner and policy-driven applica-
tions of the earlier studies. There are exceptions, such 
as the studies in Wales, where the analyses are explic-
itly tied to the impact on society of cuts to library ser-
vices and the need for informing public library poli-
cies. Recent practitioner-based works include studies 
on mapping rural library employment opportunities 
in Kansas (Lund 2017) and adult literacy outreach 
programs in Nashville (Rosichan 2020).

US census data is an invaluable public resource 
that supports policy and research about all facets of 
American society. For librarians, it’s a resource that 
we rely on for meeting the diverse needs of our user 
communities, by connecting them to information they 
need to do their research, and for aiding our under-
standing of who our communities are so that we can 
better serve them.
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