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Abstract—This paper evaluates the readiness of Malaysian academic uni-
versity libraries towards Library 4.0. The rise of this new intervention of Web
4.0 and Library 4.0 are being deliberated among librarians for future services.
Information technology facilities have been identified and analysed which may
comprehend the use of libraries for the next generation. This will also help to
move the library forward and improve the overall performance of university li-
braries respectively. The methodology used for this study is qualitative. This
qualitative study was piloted among librarians working in the selected academic
university libraries. This study gives an outline of the readiness among the se-
lected academic university libraries towards Library 4.0
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1 Introduction

Over the past ten years, Library and Information Science (LIS) has been discussed
on Library 3.0. Due to the advancement of the new technology all around the world,
librarians and researchers are among those who have been impacted generally. The
changes that take effect are in a large amount while the time for any implementation
to take place is very short. Thus, they must think of the resolution in developing the
libraries according to the new requirement needed. Libraries are the same as those
living creatures. They change is based on the development of the technological envi-
ronment and depends on the use of web services specifically. Since the pressure from
the outside sources is perennial, libraries will have to evolve as well. Rohrbeck et al.
[1] stated that human being and technology will unite and at the same time, it passed
by very quickly.

In Web 1.0, television is an example of passive entertainment. Blogs and podcast
are other examples of Web 2.0 which signify the content stage [2]. As for Web 3.0,
people are most likely to go into the virtual medium like social media. Web 4.0,
where the future will be is when users are connected via online using the technologi-
cal devices [3]. According to Kirschner and Muller [2], especially the young people;
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they are already connected to one another as in talking to their close ones. There is not
much of a difference as compared to previous generation.

Callari [4] mentioned that in Web 3.0, Artificial Intelligence screens the data re-
ceived and then analyses it. Meanwhile, for Web 4.0, people and the new technology
will merge. The three conditions set by Godin [5] in Web 4.0 are ubiquity, identity
and the connection. For Web 4.0, ubiquity can be defined as the line either in offline
or in an online based anywhere and anytime possible. For identity, the set protocols
will know the users, what they do and things they require at that time. Lastly, the
connection is network of users. Again, assumed by Godin [5] when Web 4.0 takes in
place, all that irrelevant information will be removed unlike the past where users re-
ceived a lot of information when they do the searching of information on their own.
For instance, any customers that passed by a store, will be recognized and later an ad
will be sent personally to them. The existence of those web will influence the chang-
ing of Library 4.0 in this context and display new criteria which carry the uniqueness
of the libraries. Library 3.0 has interrelated concepts of social semantic library, linked
library and mobile library [6]. Thus, it is recommended for us to start discussing on
criteria for Library 4.0 for the implementation in the libraries. The discussion has
slowly been introduced and recognized by the librarians to embrace the new concept
so that they remain relevant in the field. As a matter of fact, libraries should start to
predict the future direction by now so that librarians can demonstrate their role in
leading towards Library 4.0. Even though the discussion for Web 4.0 has been made,
it is hard to allocate study that determines the actual criteria of Web 4.0. The re-
searchers are progressively introducing the elements needed for the transformation
towards Library 4.0. It is very important to kick off as well as to focus on the right
way and its approaches.

Along with the achievement, the librarians will help to expand concepts for Web
4.0. Today, most of us can easily connect to any devices in order to get the access.
Unlike many years ago where not many people can get the same benefit for whatever
they have right now. Technology keeps changing and the new trends continues com-
ing in drastically. It is growing fast and keeps changing how we live, work and com-
municate to one and another. It is important for librarians to stay abreast in the current
market due to these fast-moving trends. Digital and Smart Library are part of the
global changes for Library 4.0. The technology itself is using a remote control to take
care of the library. With all the services and facilities equipped, the opening hours of
the library can be extended, and more users can come and use the library at their con-
venient time. This paper describes the criteria of Library 4.0 and evaluates the readi-
ness among selected university libraries. The respondents were the librarians while
data were collected using the qualitative method. The technology drives peoples to
access the gadget almost in every facet. Due to the changing demand, the library is
progressively actively. As such, this study tends to propose a framework model of
criteria for Library 4.0 by evaluating the readiness in university libraries. The frame-
work model is developed to fit every university library in Malaysia.
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2 Literature Review

The thought of having a direction for future libraries through the new development
has already been discussed. With the rapid changes due to the advancement of the
technology on new concepts and how huge the influences into human being, the re-
searcher began to think on the duration the libraries will stay and how it will be creat-
ed at that time. This paper evaluates the readiness of Malaysia selected academic
universities libraries towards Library 4.0. Since the available resources on Library 4.0
are few, the focus is made to follow the criteria of Web 4.0 and next to apply for cur-
rent libraries. The previous studies mentioned on identifying and analyzing the criteria
of digital libraries starting from the first generation towards present libraries. The
suggestion is for future generation to use the services in the libraries. Greenstein and
Thorin [7] shared their experiences from the research libraries in USA and also the
risk in developing the future libraries considering its cultural, legal and monetary
support which will take effect on the history process and the direction to move for-
ward in the long run.

On the other hand, Mukaiyama [8] argued that in the 21st century and with the in-
fluences from the technology, digital libraries will be developed for the next genera-
tion. According to Mukaiyama [8], there are three technologies applied in libraries
such as architecture system, individual and integration. The criteria of current digital
libraries as described by Kroski [9] are the mobile libraries, social and open. In gen-
eral, all technologies listed match the direction for Web 4.0 elements. In contrast,
Breeding [10] claimed the plan is indispensable for creating the future libraries so as
to make use of the technologies soonest possible and to evade from being superseded.
Until now, he added that the differences are the format for the libraries. Even though
the present RFID system operates automatically, simple for the physical material can
reduce its worth. Nevertheless, he cannot decide which technology is significant for
the future libraries. Piper [11] mentioned a model that gives the guidelines in creating
a massive library will be created within 15 years from now. It involves to include
searching online, books to be written in all languages and scope and lastly, to assist
user in searching the books using user-based system. The history on previous support
between organization till now is impossible to be realized. McGettigan [12] estab-
lished some initiatives, such as information services, virtual reference services, media
and one whole service hour. Ideas generated are based on services rendered to com-
munity like free network and free technology resources with local people.

As stated by Sackey et al., [13] and Sharif et al., [14], this support facilitating the
library system with its key role in helping to develop the creative content, collaborate
resources, communicate machine to machine and machine to men. Globally, there are
huge opportunities for the libraries to step forward based on the current demand from
the users. It is an important role towards the technologies that are involved in their
development and implementation [13]. Technology advancements will bring reduc-
tion in time, cost optimization, machine visualization and operations, design of exper-
iments, layout markings and value addition in supply chain logistics, ergonomic anal-
ysis and man-machine interactions, and in robotics systems optimization [15] [26],
[27], [36]-[45], [28], [46]-[48], [29]-[35]. Library 4.0 should work and recognize
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those potentials in transforming the libraries with the latest knowledge and insights
for becoming part of the transformation. The stress is on the future technology, such
as in information, communication and automation, robotics and artificial intelligence
(Al), is crucial so as to meet user expectations, before becoming obsolete.

2.1 Cloud Computing

Cloud computing is the use of internet for computing needs. It is freely accessible.
It is used to establish and circulate the information to users [16].

2.2  Geotagging

Geotagging provides the location, coordinate and distance of library materials to
users. It offers the users to locate the information that they require.

2.3 Artificial Intelligence (Al)

It is creating machine that can engage on human behaviours that human considers
intelligent. Al involves expert system, fuzzy logic, artificial neural network, evolu-
tionary algorithms, case base reasoning, image processing, natural language pro-
cessing, speech recognition and robotic.

Chauhan [17] claimed that one day library will become intelligent library. It can
analyse the information on its own and decide the solutions with the users around.

2.4  Big Data

Big data store and analyse large or compound information [18]. The future libraries
carry massive data and services.

Big data is a large data set which is impossible to collect, store, manage, or even
analysed by ordinary database due to its limitation [19].

Good thing about big data is that it saves the cost while improving the decision
making [20].

2.5  Augmented Reality (AR)

Augmented Reality is installed in mobile which users can practise into the actual
world [21]. Dunston [22] expressed new technology can be in 3D where unlimited
data share, use anytime they want. This new technology is categorized for the purpose
of finding a location. Users will be looking at the directions created by others using
image recognition [23]. The system should be able to trace the information and the
location of the books using the catalogue and guidance from the technology proposed.
It is more convenient and needful to users in finding the right materials they want.
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2.6 Cutting-Edge Displays

These are successful implementations of technological advancements and their use
in library environments particularly those that libraries develop themselves. Library
displays a wonderful collection of art.

2.7 Infinite Creative Spaces

The collaboration between infinite creative spaces and library services is a revolu-
tion that will attract users to come. It allows the users to view the libraries in a differ-
ent perspective and create the chance to venture and think of a way to move ahead.
The idea is to build a space using the technology. Creative people with creative space
can leads to creative innovation and solutions. The intention is to get the users togeth-
er to create something with the technology provided in the libraries. As expressed by
Camoprodon et al.[24], important things to consider for infinite creative spaces are
coworking, makerspaces and community. Similarly, Noh [25] added 12 concepts for
the infinite creative space. It will be used by many users for any programs and activi-
ties.

2.8  Open Source

The term "open source" refers to something people can modify and share because
its design is publicly accessible. A software development is to designate a specific
approach to creating computer programs. Open source systems for libraries have im-
proved significantly to gain the confidence of librarians

3 Research Methodology

Methodology is one of the rationale methods used and not from philosophical as-
sumptions in a research. The method used in this study is qualitative. This is due to
qualitative methodology helps to collect in-depth data from the respondents through
face-to-face interviews questions and open-ended questionnaires. Purposive sampling
was used in selecting five academic university libraries

4 Findings
4.1 Library 4.0 compliance

Table 1 shows the results regarding the compliance of the five selected academic
university libraries towards Library 4.0 elements.
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Table 1. Compliance of the five selected academic university libraries towards Library 4.0

No. Library 4.0 elements A_cademic A_cademic Agademic A_cademic A_cademic
Library 1 Library 2 Library 3 Library4 | Library5
1 |Cloud Computing N v N R N
2 |Geotagging
3 |Artificial Intelligence
4 |Big Data N v N RN \
5 |Augmented Reality (AR)
6 |Cutting-Edge Displays S v \ \ v
7 |Infinite Creative Spaces \ v N v v
8 |Open Source S v N \ \

5 Discussion and Conclusion

The findings of this study show the five selected academic universities libraries are
in the midst of fulfilling the criteria for Library 4.0. Among the practices are Cloud
computing, Big Data, Cutting-Edge Displays, Infinite Creative Spaces and Open
Source. This study can be useful to motivate other academic university libraries to-
wards Library 4.0 practices. It is clear from this study that the initiatives must be
clearly communicated in the organization so that all librarians are aware on its im-
portance and usefulness. It is hoped that this paper gives an understanding about the
issue which can help to bridge the gap.
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