
 

 
Abstract: The development of technology and 

changes in infocommunication also have a major 
impact on libraries. How does the smart library 
relate to smart cities? What are the technologies 
and services that characterize smart libraries? 
How the development of infocommunication and 
IoT tools influence the library of the future? What 
we can discover from national library statistics on 
smart libraries? 
 

Index Terms: smart systems, smart library, 
smart cities, Internet of things, infocommunication, 
artificial intelligence, library automation, library 
statistics 
 

1. INTRODUCTION 

 
Technological developments have radically 

changed and continue to influence the fields of 
information and library science.  In every era, the 
evolution of the library has adapted to the needs 
of its users and the community, adapting to the 
new developments in technology. This is not 
surprising, since the main task of the library is to 
serve society through its services (whatever is 
the type of library). 

In this paper, we look at the smart components 
of the new generation of libraries, showing how 
they interact with each other. Then we analyze 
the changes in smart library services over the last 
decade using the library statistics of the 
Hungarian Library Institute. (Nationwide 
statistics) 

2. DEFINITIONS OF SMART LIBRARY 

 
How can we describe how a smart library 

works? 
The term smart library appeared in the 

literature in the early 2000s. It was, probably, first 
mentioned in an academic publication in 2003. [1] 
The meaning of smart library has grown over the 
years as smart technologies have evolved. A text 
analysis of the literature on the subject is very 
demonstrative. The authors have  
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identified three time periods to illustrate the 
evolution of technology and the changing 
significance of the smart library.  

The analysis was carried out on publications 
published between 2001 and 2017.  

The first period: Publications published 
between 2001 and 2011 were mainly concerned 
with library automation and borrow/return 
automation.  

The second period: Journal articles published 
between 2012 and 2014 mostly focused on User-
Centered Services. Studies have been published 
on the further development of automated library 
services: integrating mobile apps into the library 
system, smartphone usage at the library, and 
using technology to communicate with users in 
as many ways as possible. 

The third period: The next period (2015-2017) 
was marked by the authors with the concept of 
"Knowledge Infrastructure". The terms 
"information" and "knowledge" appeared most 
frequently in publications during this period. In 
addition to these, there is a growing number of 
publications dealing with the smart library's 
connection to the smart city. [2] 

Of course, the term "smart library" now implies 
that libraries have reached a level of 
development that makes them an integral part of 
smart cities or smart university campuses. Also, 
smart technologies are being applied to all 
aspects of library services and workflows. 

3. COMPONENTS OF SMART LIBRARY 

 
The characteristics and components of a smart 

library can be grouped into three factors. The 
combination of these components is a necessary 
condition for a smart library. At the same time, if 
one of these factors is not fulfilled, the smart 
library cannot be realized. 
 

- Smart technology - The level of technology. 
The library adopts the technological 
advances that library users require 
...because these technologies are already 
used in all areas of life. 
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- Smart services - Services should be 
organized and implemented to meet user 
needs. This is the level where real user-
friendly and service-oriented operations 
can be achieved. 

- Smart People - At this level, of course, we 
are not only thinking about the library staff, 
but also about the library users. On the one 
hand, users need to demand the 
possibilities offered by new technologies, 
and on the other hand, librarians need not 
only to understand the new way of working, 
but also to be able to teach and explain it 
to library users. 

 
These factors not only interact, but also build 

on each other in all directions, complementing 
each other. Together, the individual factors 
interact to form a complex unit. 
 

3.1 Smart Technology 

 
Among the factors that determine smart 

libraries, the existence of technology is essential. 
The adaptation and use of technology in other 
areas also have implications for the organization 
of services.  Mobile technology, wireless 
systems, RFID technology, LED technology, IoT / 
Internet of Things, data mining, standards and 
protocols… that enable the library's online 
systems to work. It can be argued that these 
technologies alone do not make a smart library, 
but without them, the services that library users 
now expect cannot be designed. 
 

- RFID technology. The technology has been 
in libraries for years. After the appearance 

of using RFID technology in the trade - with 
some delay - the libraries have begun to 
apply these solutions, according to the 
special requirements. The continuous 
development of technology is giving 
libraries new opportunities. Improvements 
through technology have an impact on 
many library workflows. The use of RFID 
technology is of particular importance in 
the area of library security. 

- Wireless technology. Wireless access is, of 
course, becoming more and more common 
in services, which are linked to other 
systems. Today, it is not only citizens in 
smart cities who use wireless devices as a 
natural part of their lives, libraries have 
adapted to these needs, too. 

- Mobile technology. Citizens in smart cities 
now do most of their administration on 
mobile devices. Libraries need to adapt to 
these needs: it is no longer enough to 
make their online content available on a 
mobile device; new services are also 
emerging in libraries through various 
mobile applications. 

- Standards and protocols. The use of 
standards and protocols is essential for 
providing online information resources and 
for building databases. In particular, it is 
important that the knowledge and 
resources archived in libraries and 
repositories are not only available in 
library’s isolation. As part of a smart city or 
a smart campus, this content must also be 
accessible to everyone in other connected 
systems (more precisely, according to the 
right permissions and access levels). 
 

 

Figure 1. Does the library have its own website?  
(Based on Library statistics of the Hungarian Library Institute) [7] [8] [9] 
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Of course, this is not an absolute list; as new 
technologies get developed, the library system 
also adapts to them. Some of the technologies 
used in libraries: cloud computing, virtual 
technology, data mining, artificial intelligence 
technology. Of course, just as 5G technology is 
having an impact on smart cities, so too is this 
technology coming to smart libraries. [5] 

 

3.2 Smart Services 

 
These services are based on the technologies 

presented before. Smart library services must 
fulfil the most important task: to develop 
knowledge services that meet the needs of the 
user. Of course, user needs differ from user to 
user. An important point for the library's smart 
services is to know and adapt to these needs 
when designing and developing its services. 

The services of the smart library can be 
separated into the services implemented in the 
physical spaces of the library as well as on the 
online, virtual interfaces.  

By providing smart services, the smart library 
creates the learning and research digital 
ecosystem, environment that the citizen of the 
smart city needs. The implementation of new 
information technologies in smart library services 
is clearly a way to increase service efficiency. 
Traditional library services will be transformed 
and further developed as these technologies are 
adopted. [4] 

 

3.3 Smart People 

 
People in smart cities have a growing need for 

information and knowledge. This naturally has an 
impact on libraries. Library staff's skills in new 
technologies are essential. One cannot use smart 
technology, build and operate smart services 
without smart staff at the library. Of course, many 

researchers are putting smart people at the heart 
of the system. “In general, a smart city will need 
smart people who will need smart libraries to 
learn, work, and lead a high-quality life.” [6] 

4. HUNGARIAN LIBRARIES IN A SMART WAY 

 
Smart technologies and services have been 

introduced in Hungarian libraries over the past 
decade. Looking at the relevant library statistics 
of the last 11 years, we can see the continuous 
development of smart services. Official yearly 
library statistics are publicly available in Hungary. 

Statistics were taken from the libraries based 
on the following criteria: 

- Open libraries - publicly accessible to 
anyone; 

- The library's collection is more than hundred 
thousand items. 

With these two conditions we have ensured 
that only libraries that are accessible to all 
citizens and that are definitely based in a city are 
included in the selection. 

From the statistical data sets, we examined 
portal services, Wi-Fi access, and mobile 
technology. The data analyzed consisted of the 
answers to the following questions: 

- Does the library have its own website? 
- Does the library have a free public Wi-Fi 

hotspot? 
- Does the library have a mobile version of its 

website? 
 

4.1 Smart Portal Services 

 
Libraries have introduced more and more 

online services over the past decade. Most of 
these services appear in the libraries' online 
systems and on their websites. It is worth looking 
at the statistics to see how library portals have 
developed over the last 11 years.  

 

Figure 2. Does the library have a free public wi-fi hotspot?  
(Based on Library statistics of the Hungarian Library Institute) [7] [8] [9] 
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To the question in the statistics - Does the  
library have its own website? - the following 
answers were given: 

- No website; 
- Simple structure, static data content; 
- Complex structure, permanently updated 

content; 
- Portal services, daily/several times a day 

updated content. 
 

It is clear that portal services have evolved 
considerably in recent years. The number of 
large libraries with a "No website" response has 
decreased from 12% to 5%. The number of 
libraries with a special portal service, with a 
website updated at least once a day, has 
increased from 9% to 39%. [Figure 1] 

 

4.2 Wi-Fi Technology 

 
Wireless technology is an important foundation 

for smart cities and smart campuses. Most smart 
services use wireless technology. To the 
question in the library statistics - Does the library 
have a free public wi-fi hotspot? - the libraries 
could answer yes or no.  

Almost half of libraries had public wi-fi hotspots 
in 2008, according to the data. The statistics for 
2008 showed that 49% of libraries provided wi-fi 
for users, increasing to 96% in 2019. 

It is clearly visible how much the environment 
has changed in Hungarian libraries in the past 
decade. Of course, this trend is worldwide, and 
the graph shows that libraries are adapting to the 
needs of citizens in smart cities. [Figure 2.] 
 

 
4.3 Mobile Devices 

 
Mobile technology and the spread of 

smartphones have also had an impact on the 

development of library services. Increasingly, 
library online systems are being accessed via 
mobile devices. The issue of mobile applications 
for smartphones has only been included in library 
statistics for a few years, so no trend can be 
plotted in this area. 

However, the statistics include information on 
the availability of the library's online systems on 
mobile platforms from 2010 onwards. “Does the 
library have a mobile version of its website?” 

In 2008, the library statistics did not include this 
question, so we have plotted the data for 2013 
and 2019. Even in this 6-year interval, it is clear 
that the development of online library systems is 
clearly moving in this direction. While in 2013 
only 16% of library websites had a mobile 
interface, by 2019 this had increased to 53%. 
[Figure 3.] 

Of course, there are some other specific smart 
technologies and services in Hungarian libraries, 
but the aforementioned ones are relevant in the 
available statistics. 

5. CONCLUSION 

 
Based on the experience of the last decade, 

the smart library is the best way to serve the 
information and knowledge needs of smart cities. 
To achieve this, the staff of smart libraries must 
also evolve with the development of technology. 
Of course, at the heart of the system, as several 
researchers have already argued, are the smart 
people, whose needs must be met by smart 
library services. 

As we can see from library statistics, libraries 
in Hungary have made great steps in this area 
over the last decade. Nevertheless, the 
development of technology and smart tools is not 
stopping and usage is growing exponentially. 
Thus, we cannot stop on the path of library 
smartness. 

 

Figure 3. Does the library have a mobile version of its website?  
(Based on Library statistics of the Hungarian Library Institute) [7] [8] 
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