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FEATURE

The University of Illinois at Urbana-Champaign (UIUC) 
has been a Federal Depository Library Program (FDLP) 

Library since 1907. Over the course of time, the Library has 
amassed one of the largest collections of government informa-
tion with materials covering areas of agriculture, education, the 
environment, health, natural resources, and transportation.1 In 
addition to federal and state publications in the United States, 
the Library also possesses an impressive collection of interna-
tional government publications. The University Library became 
a United Nations depository in 1946 and Canadian depository 
in 1927, along with an extensive collection of British govern-
ment resources.2 The collection not only serves as a preserva-
tion of original documents from international agencies and 
governments for research, but also represents the diversity of 
the library collection and history at UIUC. While there have 
been many efforts to promote and focus on the federal informa-
tion collection, the international government collection can be 
explored more to enhance visibility and usage of the materials. 

This project stems from the desire to explore the interna-
tional government collection at the University through data 
visualizations and compelling digital storytelling. The analy-
sis will also present and illustrate the values of the collection 
within the context of other library services and collection at 
UIUC. These results can then provide an understanding of 
our materials and inform our decision to develop programs 
and shape government information services such as reference, 
instruction, and outreach efforts within the scholarly environ-
ment of the University and the public in the community. 

This paper begins with a brief overview of data visualization 
and possible applications in a library context. Then, it will delve 

to the methodology and share the findings of our research and 
analysis. It will also discuss limitations, challenges, and possible 
future directions to expand the project. Through these points, 
this paper aims to encapsulate the values of data in shaping a 
library’s story and its collection, particularly focusing on the 
international government information collection. 

Data Visualization in Libraries
Data visualization is the process of using computer-based sys-
tems to “provide visual representations of datasets designed to 
help people carry out tasks more efficiently.”3 Some examples 
of these visualizations range from common ones like bar or pie 
charts to more dynamic ones like word clouds or even anima-
tions. The choice of visualization can depend on the purpose 
of the project, quality of data data, and the  skills of the users. 
Usually done at the end of the data lifecycle, data visualization 
allows better sharing of data and offers a more palatable and 
compelling ways to tell stories than just sharing raw numeri-
cal values. Additionally, at the core of any data-based projects 
should be the emphasis on human involvement and enhance-
ment of our decision-making process. Graphical representation 
of data is not only useful to see trends and patterns but also 
offer creative ways to engage with the users digitally.

In libraries, data can come from various sources and be 
incredibly useful in helping library staff make decisions about 
library resources and future planning. For example, data can 
be used to understand collection development and financial 
budgeting.4 Libraries can employ data analysis on headcounts, 
reference interactions, or collection analysis. This information 
can help libraries make decisions regarding library resources 
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and opening hours, such as possibly extending the hours dur-
ing finals.5 However, if a library only shows raw numerical data 
for a presentation, the audience may not be as engaged with 
the materials and may miss understanding important trends 
and key aspects. Popular data visualization tools like Excel and 
Tableau allow integration of both analysis and visualization, 
which can create compelling graphics for a wider audience. 
One can also pursue custom data visualization solutions, such 
as at Kingsborough Community College Library, which built 
SeeCollections, a visualization web application to represent 
their library holdings and features components of interactivity 
that allow for more dynamic interactions with the library’s col-
lection data.6 These examples show the endless possibilities of 
how data can be used and visualized in the management and 
future of libraries. 

Combining the idea of “letting the data take the lead” with 
having pre-discussed questions, this project is exploratory and 
guided by collaborative discussion.7 Our results explore the sto-
ries that can be shaped by our data while providing solid guid-
ance on how we want to present those stories. This project is 
also intended to be more of a top-down analysis of our collec-
tion to broadly understand our needs and resources. 

Methodology
One of the most important steps in the process for creating 
data visualizations is the collecting and cleaning of data, which 
includes both defining the data types to include for the analysis 
process and the actual process of getting the data. For this proj-
ect, international government collection covers publications 
produced by international government bodies and intergovern-
mental organizations and agencies such as the United Nations 
(UN), Food and Agriculture Organization (FAO), and World 
Bank. This broad approach ensured inclusion of a wide range of 
international government material.

For the data collection process, we extracted our data from 
Alma—the integrated library system (ILS) at UIUC. With 
Alma Analytics, a built-in analytics tool provided by our ILS, 
we built a report of the collection and exported them as csv files 
for the analysis process. Our report included 359,254 records 
and twenty-one criteria (columns) chosen for analysis, such as 
title and place of publication (e.g., country). These criteria were 
chosen based on consultations with the government informa-
tion librarian, a literature review, and various questions we had 
about the collection:

• How big is the collection?
• Where are our materials coming from?
• What are the formats of the material?
• How frequently are the materials used?
• How has our collection grown over time?

Fortunately, the cleaning process was relatively quick 
because Alma was able to pull most of the necessary informa-
tion. However, because Alma pulled the report based on the 
bibliographic records of the materials, there could be possible 
inconstancies in some of these records because of workflows 
and policy changes over the years. The data cleaning process 
mainly involved spot checking these anomalies in the records. 
A majority of these records required manual corrections since 
there was no systematic way to clean this dataset. As an exam-
ple, a scatter plot was created to represent the publication date 
of these publications, and one of the United Nations General 
Assembly documents (UN. A/HRC/35/22/Add.4) was dated 
1017. This record was obviously inaccurate since the United 
Nations came into existence in 1945, so corrections were made 
in the dataset to this particular publication, as well as a few 
other titles that had similar problems. 

Figure 1. A sample of our data exported from Alma
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Despite this challenge, this dataset 
was still relatively reliable as the main 
errors seemingly only concerned date-
time data types, while the rest of the 
data types correctly corresponded to 
the bibliographic records. 

While we initially used Alma Ana-
lytics and Alma’s Data Visualization 
Tool for analysis, challenges arose due 
to a lack of documentation on some 
of the system functions. Excel and 
Tableau were considered as alterna-
tives due to extensive scholarship and 
documentation related to data analy-
sis. Ultimately, due to the size, variety, 
and purpose of our dataset and project, 
we decided to use Python and ArcGIS. 
Python was used for data analysis pro-
cessing and creating graphical visual-
izations while ArcGIS StoryMap was 
used to present and share our findings 
with the broader community. 

Python is currently one of the 
most popular programming languages 
used for data analysis, including data 
visualization, and is appropriate for 
a variety of purposes. For the proj-
ect, we used common Python librar-
ies for data-based projects such as 
Panda and Numpy for quantitative 
analysis, NLTK Toolkit for qualitative 
analysis, and Matplotlib for creating 
visualizations. 

Besides these libraries, we also 
used a variety of other smaller and 
focused libraries for specific purposes 
in the process. For example, calendar 
is used to denote month and year data in the graphics. Despite 
Python’s steep learning-curve, it was worthwhile to learn and 
explore its different capabilities for our collection data.

One important aspect of our project was to share our 
results with the broader community to highlight our collection 
and services, and for this purpose, we chose ArcGIS Storymap. 
Mainly used for creating cartographic narratives, Storymap is 
a useful tool to create interactive stories, and we were able to 
integrate the visualizations we created for this project. Further-
more, StoryMap allowed us to add context regarding our col-
lection and its progression through time. 

Results
The result of this project includes a series of visualizations cre-
ated with Python and ArcGIS StoryMap, which will be pub-
lished and shared with the community at UIUC in the near 
future. Below are some of the example graphics we included in 
our story.

Most of our collection is currently housed in the Oak 
Street Library and the Main Stacks. Oak Street Library is the 
high-density storage space of the University, and Main Stacks 
is the main storage space of the library collection at UIUC. 
Over the years, as we have received more publications and 

Figure 2. Number of publications by libraries

Figure 3. Number of publications by language
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materials and shifted library spaces and 
organizational structures, the collec-
tion has become dispersed across dif-
ferent units. However, these two loca-
tions remain the main storage spaces 
at UIUC, which helps with access and 
preservation purposes for our users and 
library staff to manage and maintain 
our collection. 

While most of the collection is 
in English, we also have materials 
in a variety of other languages. This 
is essential for us to understand the 
diversity of our collection and gaps 
for future collection development. 
Unlike traditional collections in the 
library where the subject selectors can 
make intentional choices to shape their collection, a lot of the 
materials in the government information collection consists of 
donations and purchases from different international govern-
ment bodies and agencies. Because of this, the content may not 
always align with what the Library has in mind for collection 
development. This requires careful consideration in developing 
the collection and deciding what to display for the wider com-
munity. In our collection at UIUC, we also have materials from 
less common languages such as Galician, Nzima, and Soninke, 
which we hope to highlight through this project. 

Figure 4 depicts the collection counts by year of publica-
tion, representing both the growth of the international gov-
ernment information collection at UIUC and a reflection of 
the world’s progression in publishing. For example, the United 
Nations was founded in 1945 and because UIUC became a UN 
depository in 1947, we have received a huge number of publi-
cations from the UN since then. While we don’t necessarily 
receive all UN publications that are available, this graph dem-
onstrates an increase in knowledge production across the globe.

Besides creating graphic visualizations, Python enabled us 
to identify major themes in our collection, such as subjects and 
countries of origin. While these analyses may not always result 
in graphically appealing images, they provide useful insights 
into our collection, helping us create a more comprehensive 
story of our collection. 

Limitations and Challenges
While this project provided a useful overview and understand-
ing of our international documents collection, there are limita-
tions in some areas. Firstly, we have not explored qualitative 
data analysis in depth, which could offer a more comprehensive 

picture of these publications. Our project mainly focused on 
quantitative data to get a broad view of this collection, thus 
we did not have the chance to deep dive into more nuanced 
elements. This limitation means our understanding of the col-
lection may not capture the full range of factors and contexts 
that influence its use and value to users. Secondly, there was 
not a systematic workflow for cleaning our data. Consequently, 
there may be some anomalies that weren’t fully addressed in our 
datasets. While we have confidence in Alma and its collection 
reports, this is a weakness we want to acknowledge. 

As this project progressed, we also encountered various 
challenges. One notable challenge was the changes over the 
years in the formulation of the collection, both in terms of tech-
nology and personnel. With every change, there are discrep-
ancies in how the collection is managed, accessed, and used. 
For example, UIUC Library recently transitioned our ILS from 
Voyager to Alma. In the migration process, the metadata may 
have some gaps and limitations, which could have affected the 
bibliographic records that we exported. 

Moving Forward
As the project comes to an end, several steps can be taken to 
make the most of its deliverables for future initiatives. The work 
completed during the project provides valuable insights into 
assessing our international government information collection 
and its values for the broader community. The documentation 
can be helpful to inform and guide future projects, providing a 
roadmap that can be used to streamline similar ideas and sim-
plify processes. 

Currently, the Government Information Team at UIUC, 
which is comprised of graduate assistants and our Government 

Figure 4. Publications counts by Year of Publication
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Information Librarian, is also exploring ways to visualize other 
parts of the collection. We hope to enhance the accessibility 
and comprehensibility of the information, and devise ways to 
present our collection in a more engaging manner. 

Additionally, collaborating with other units in the librar-
ies such as Assessment, Reference and Instruction, Circula-
tion, etc. can provide holistic perspectives on how the inter-
national government information collection is situated within 
a broader conversation of library collection and resources. For 
example, it would be useful to look at the usage data of the 
collection to see how much of the collection is being utilized 

and what subjects our community is interested in for more 
focused outreach efforts. Some of the graphics will be used 
in our Libguides and other public venues to promote our col-
lection as well. These visualization efforts add value to our 
existing collection, and open new opportunities for research 
in this area.

The project can also benefit from a more in-depth qualita-
tive analysis. Since this project mainly focused on quantita-
tive analysis, much of our textual data remains unanalyzed. 
By delving deeper into our collection with qualitative analysis 
tools, future research activities can uncover more insights and 

Figure 5. This shows the counts of publications according to Library of Congress Subject Headings

Figure 6. An example of representing publication countries with ArcGIS StoryMaps
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nuances, enriching our understanding of the collection and its 
subject content. 

Conclusion
This project gave us the opportunity to be more intentional in 
the ways we build collections and offer services as part of the 
Government Information Team at UIUC. By understanding 
the breadth and gaps in our collection, we can ensure that our 
resources align with the needs of our users and the community. 
In addition, this analysis also aids our decision-making process 
to identify priorities of our collection for allocation of fundings 
and resources. Moreover, this project served as a catalyst for 
promoting our collection, amplifying its visibility and acces-
sibility. The final ArcGIS StoryMap will be used as promotion 
materials to introduce our collection to our users and share 
widely with library colleagues. 
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