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ABSTRACT

Chatbots are “computer agents that can interact with the user” in a way that feels like human-to-
human conversation.! While the use of chatbots for reference service in academic libraries is a topic
of interest for both library professionals and researchers, little is known about how they are used in
library reference service, especially in academic libraries in Canada. This article aims to fill this gap
by conducting a web-based survey of 106 academic library websites in Canada and analyzing the
prevalence and characteristics of chatbot and live chat services offered by these libraries. The authors
found that only two libraries were using chatbots for reference service. For live chat services, the
authors found that 78 libraries provided this service. The article discusses possible reasons for the
low adoption of chatbots in academic libraries, such as accessibility, privacy, cost, and professional
identity issues. The article also provides a case study of the authors’ institution, the University of
Calgary, which integrated a chatbot service in 2021. The article concludes with suggestions for future
research on chatbot use in libraries.

INTRODUCTION

With the recent launch of artificial intelligence (AI) chatbots (e.g., ChatGPT and Bing-Chat), and
Springshare’s introduction of a library-focused chatbot product, it seems probable that more
libraries will adopt chatbot technology to provide reference services 24 /7.2 This article attempts
to document these changes by surveying academic libraries in Canada to determine the current
popularity of chatbot use in reference service. At this time, most of the chatbots used in the library
market are essentially interactive FAQs, where keywords entered by the user return suggestions to
pages that may answer the query. However, with the recent emergence of advanced tools, domain-
specific enhancements to chatbots leveraging artificial intelligence could cause an explosion of Al
chatbot use in the library world.

LITERATURE REVIEW

This research focuses on the use of chatbots by academic libraries in Canada. There are many
different terms for chatbots (e.g., digital assistants, conversational agents, etc.), and these terms
are used inconsistently in the media and across the literature.? A chatbot can be defined as a
system that simulates a conversation with a human, in real time, using Al technology.* Chatbots
respond to user interactions in sentences “that track the conversation in a meaningful way to
humans.”> Although both involve user interactions in a digital space, chatbots are not to be
confused with live chat services, which is when a user can converse with a library staff member in
a synchronous online session.
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Notably, chatbots use natural language processing (NLP) to communicate with users. Broadly
speaking, NLP is the “use of computer technology to assist in or complete tasks involving the
processing, categorizing, analyzing, or interpreting the meaning of human language.”® In the
context of chatbots, NLP has two main functions, natural language understanding (NLU) to
interpret inputs and natural language generation (NLG) to produce a language response.” “Natural
language” in this context refers generally to human language, spoken or written, although there is
research and advocacy around the further inclusion of signed languages in NLP research and
development, including a recent paper by Yin et al.8 Furthermore, NLP also eliminates the use of
Boolean operators, traditionally a requirement of library interfaces.

An additional benefit of NLP technologies is that they are intuitively usable for many people, given
that users communicate with these systems in the way that humans are used to communicating,
through conversation. Due to this minimal barrier to entry for many users, chatbots are
increasingly being implemented as online assistants in many different contexts.? The increasing
popularity of NLP technology also means that when users encounter a chatbot in a digital
environment, they are likely familiar with how to interact with it. Chatbots are therefore a “cost-
effective and accessible supplement to manual customer service.”!°

With AI technology on the rise, researchers are exploring the implications of integrating these
technologies into academic libraries, and several literature reviews have been conducted on this
topic over the last few years.!! Noteworthy benefits of chatbots include the potential to free up
staff time and the ability for these systems to assist students remotely, 24 /7 .12

Despite the growing interest in using Al in academic librarianship, as Tait and Pierson observed,
much of the existing literature on library applications of Al is predictive and speculates on what
the use of Al might look like for libraries in the future.'® For example, research has explored
stakeholder’s perception of risks associated with library adoption of chatbots in the future as well
as the potential benefits of chatbots for millennial users in particular.*

Although there is no shortage of theoretical research, there is very limited literature assessing the
extent to which chatbot technologies are currently being employed by academic libraries for
reference services, particularly in Canada. Case studies have explored the introduction of chatbots
into specific American academic libraries, as well as public libraries, but there do not seem to be
comparable studies published for Canadian post-secondary institutions.!> Although research has
examined major Canadian research libraries’ incorporation of Al in other areas, such as
institutional strategic plans and library programming, research is lacking in the field of library
adoption of chatbots for reference or customer service purposes in Canada.'®

In this way, research on chatbot use in libraries might be lagging behind research investigating the
current use of other Al applications in academic libraries. Topics such as the use of Al to analyze
transcripts of communication between librarians and users have been examined.!” With recent
advances in NLP, such as the launch of ChatGPT, which could have enormous impacts on education
overall, it is a good time to shift focus from theorizing about the effects of chatbots in library
spaces and begin assessing their use and impact.!® This is especially important given the
significant professional and ethical implications these technologies may have for academic
librarianship.®
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METHODS

Based on the literature review, we identified two key research questions:

1. To what extent, if any, are academic libraries in Canada employing chatbots for reference
services?

2. What can be determined about the use of chatbots for reference service in academic
libraries in Canada?

An exploratory data analysis approach was used to address the above research questions. Between
January and February 2023, the authors visited 106 academic library websites. Libraries were
selected by consulting the Canadian Library Directory and filtering for university libraries.?’
Information was collected from each library website around the use of chatbots and live chat
services offered by each library and recorded in a spreadsheet. To determine whether a chatbot
service was offered, the authors began by visually searching the library homepage for a chat text
box or icon. If a chat service was not immediately obvious, the authors looked for a webpage
outlining library services or equivalent page. If a chat option was visible, the authors interacted
with each chat service widget to see if it indicated the use of Al or a human on the other end. If
unclear, we asked via the text box. When a chatbot service was offered, we determined the
software vendor by viewing the source code of the website. The vendor or platform used to
provide live chat service was also recorded.

In addition to determining what kind of online reference services were offered, we also recorded
information regarding student population and geographic location of the institution, as well as
further details around the chatbot implementation, including how the chatbot is introduced, its
name, how long it had been in use (if available), and whether the chatbot engages in user initiated
dialogue (UID), in which the interaction begins with a user question, or system directed dialogue
(SDD), in which a system prompts a user for information.?! In examining whether a chatbot was
used elsewhere on campus, we determined that it was unrealistic to look at every page on the
university’s website. Instead, we visited each institution’s homepage and admissions page, which
are common webpages for each institutional website and which have the traffic and volume of
user questions to justify a chatbot.

When we reviewed the results of our initial scan, we were surprised by the low occurrences of
chatbots on academic library websites. Collecting and analyzing publicly available data on library
websites allowed us to efficiently gather data to create an accurate snapshot of chatbot use for a
particular time window. This method of data collection does have some limitations, however,
including that we do not have information about whether a chatbot was previously used in an
academic library and then discontinued, or insights into the reasoning behind a library’s decision
to use or not use a chatbot for reference. The flexibility of an exploratory approach allowed us to
address the later limitation by including a brief case study outlining the reasoning and process
used by the authors’ institution, the University of Calgary, to integrate a chatbot service.
Information delivered in this section was gathered from institutional documentation and authors’
firsthand experience. Limitations of this approach are that a single case study is being used to
explore this process and that biases may exist because of the authors close relationship to the
work.?2 Despite these limitations, the use of a single case study can be appropriate when
researchers can provide unique insights.?? Therefore, we will include these insights in a case study
section to communicate the process taken to launch a chatbot, in the hope that it can supplement
our exploration of this topic and be valuable for other researchers.
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FINDINGS

Reference Chatbots

After searching Canadian post-secondary library websites for evidence of chatbot reference, we
determined that only two out of 106 libraries (1.89%) were currently using a chatbot reference
service. Both institutions, the University of Calgary and Mount Royal University, are located in
Calgary, Alberta. In both cases, the chatbot was created by Ivy.ai, which according to the company
is “the leading provider of conversational, artificially intelligent chatbots for higher education.”?*
At the University of Calgary, Ivy.ai chatbots were also used by units on campus other than the
library, such as the registrar.

During our assessment, we looked for trends in the data that might explain why only two academic
libraries are currently using a chatbot. The most obvious similarity is that both institutions are in
the same city. The proximity between these two institutions likely means greater potential for the
sharing of professional practice ideas at localized professional conferences or through personal
connections. This proximity may have impacted the clustering of chatbot use in this one city. The
fact that both institutions use Ivy.ai is another similarity which might be explained by nearby
libraries having a greater awareness of what the other institution is doing, although this is
speculation. This trend might suggest that adoption of chatbots may accelerate once precedent has
been established and awareness of successful chatbot integration spreads to other institutions.
Further research could involve interviewing academic library leadership to compare what factors
they consider when it comes to whether or not to integrate chatbot services.

Given the increasing popularity of chatbots, it is surprising that so few academic libraries in
Canada are employing chatbots for reference services. The literature offers a few possible
explanations for this. According to Kaushal and Yadav, risks associated with accessibility for users,
system restrictions, and privacy have slowed the adoption of chatbot technologies in academic
libraries.?> We can speculate as to other contributing factors, including lack of familiarity with
these technologies among library staff, cost, insufficient need for reference support due to a
manageable volume of questions, or that Al companies may not have sought out academic libraries
as potential customers in a significant way.

The relatively slow adoption of Al for reference service can also be compared to the library
profession’s initial hesitancy to incorporate internet searching in library reference. Nelson and
Irwin provided a thorough breakdown of the impacts of the rise of internet search on the
occupational identity of librarians.?® The authors determined that there can be hesitancy to adopt
new technology when a profession has a well-established identity, a technology emerges designed
to perform a task that overlaps with that identity, and the method used by that technology
contradicts the general idea of how a task should be done by members of that profession.?” When
these three factors combine, the professional’s “mastery of the existing approach encourages them
to devalue solutions that do not match this approach.”?® According to Nelson and Irwin, in the early
days of the Internet, librarians were very motivated by “the belief that Internet search was not the
best way to help patrons.”?° Delays in chatbot adoption may be motivated by similar feelings now.
Library staff may understandably feel that current practices meet the needs of patrons better than
these technologies currently can.

Live Chat Service

Out of 106 academic libraries studied, 78 (73.58%) offered a live chat service, connecting users
with library staff online. We found that some libraries give users the option to text questions, but
we did not consider this live chat service because it is unclear whether responses to texts happen
live or if library staff respond to those queries later, as they might with an emailed question. Of the
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78 libraries offering live agent chat reference, there were three predominant platforms in use.
Forty-three (53.85%) of the libraries that offered live chat used some version of LibraryH3lp,
either individually or in a consortial environment; 18 (21.79%) used LibChat from Springshare;
and 12 (15.38%) used AskAway, a branded service for libraries in the British Columbian Electronic
Library Network (supported by the LibraryH3Ip web client). Less common live chat platforms
were tawk.to, Zendesk, Facebook Messenger, SkylerAl Live!, and Ivy.ai (Ivy.ai can be used for both
live chat and chatbot services), which were used by one institution each.

These findings suggest that the majority of academic libraries in Canada are offering live chat as a
remote reference service. Although we do not have data on how popular this approach was before
the onset of the COVID-19 pandemic, we can assume that the transition to off-campus learning
made this service particularly important for many institutions. One of the main benefits of both
live chat services and chatbots is that students can access them from anywhere they have an
internet connection. It is possible that live chat services meet the user's need for remote reference
support and, thus, institutions do not feel compelled to introduce a chatbot at this time. Further
research could explore the relationship between live chat services and the COVID-19 pandemic in
greater detail, including how it has impacted decisions around service delivery.

Integrating or Separating Live Agent Chat and Chatbot Reference Services

The two libraries studied that provided both a chatbot and live chat service exemplify two
different approaches to providing these services. In the case of the University of Calgary, two
different platforms were used to provide the chatbot and live agent chat services. The chat with
library staff is provided through Springshare’s LibChat platform, and the chatbot is an Ivy.ai
system. In contrast, at Mount Royal University, a single Ivy.ai system is used for both, with the
chatbot responding after hours and a live chat agent responding the rest of the time.

Interviewing staff at these institutions to determine their reasoning for integrating or not
integrating these two services is beyond the scope of this paper. We can, however, speculate as to
possible factors that contribute to these decisions. For example, libraries may want separate
systems to very clearly distinguish which service is being delivered, so users understand whether
they are communicating with a library staff member or a chatbot. Separate systems also give users
the option of communicating with a chatbot rather than a human, which previous research
suggests may be preferable for some users with relatively straightforward questions.3? A potential
benefit of using an integrated system is that the pathway to getting library assistance is always the
same for users, and the conversation can be continuous even after it is transferred to a human.

CASE STUDY

In previous sections, we discussed factors that may contribute to an academic library’s decision to
integrate or not integrate a chatbot on their library website. To pursue this analysis further, the
following case study will provide an example of the authors’ institution’s reasoning and processes
for offering a chatbot as part of their reference services.

The incorporation of chatbot technology was a logical next step in the evolution of library service
for the University of Calgary Library. Having offered live chat service since 2010, proactive live chat
was introduced in November 2018, using a pop-up that invited users to talk to a staff member via
instant message when they lingered on a library webpage for more than 30 seconds. This
immediately tripled the number of incoming queries. Upon closer analysis of the live chat
transcripts, there was a high demand for chat service outside of regular service hours.
Additionally, a significant number of questions were frequently asked, for example, basic reference
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and directional questions such as “What is a peer reviewed article?,” “What are your hours?,” or
“How do I book a workroom?”

During this period, the library’s associate university librarian of technology was investigating
various methods and technologies to support the staff answering live chat queries. Discussions
with University of Calgary IT revealed that the Registrar’s Office was developing a request for
proposal for a chatbot and the library was able to take advantage of this same initiative in January
2021. A few months later, a team of library staff was formed to work with the software vendor. The
library website was scraped for training data, and the vendor worked closely with the library team
to test and calibrate the chatbot. In August 2021, the library went live with Taylor Rex (T-Rex for
short), an eponym for the Taylor Family Digital Library. By taking the initial request and triaging
the information, the chatbot provided directional and basic reference support and helped library
chat operators manage the number of incoming queries.

In this example, the University of Calgary’s decision to introduce a chatbot came out of a need to
answer FAQs, meet user needs outside of regular operating hours, and assist staff with a large
volume of questions. With a similar approach being pursued elsewhere on campus, timing and
institutional support helped move the initiative forward. Since introducing the chatbot, live chat
statistics have dropped significantly at the University of Calgary and striking a balance between
chatbot vs. live chat entrance points across the library’s web properties is an ongoing priority.

CONCLUSION AND NEXT STEPS

Our findings suggest that few academic libraries in Canada were using chatbot technologies to
provide reference services at the beginning of 2023. Anecdotally, the authors are aware of at least
one academic library declaring itself a “bot-free zone” on social media. While it seems very likely
that more libraries will adopt this technology in the near future, there may be a backlash against it,
and a renewed entrenchment of personalized human services.

This research provides valuable insights into the current state of Al-assisted chatbots in academic
libraries in Canada. This information will be useful for library professionals considering
implementing this technology in their institutions and for researchers studying the use of Al in
library services.

Suggested research areas for the future include similar analysis in different regions and library
types, ethical and quality considerations in the use of chatbots for reference service, and
professional considerations and implications for these technologies.
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