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Abstract

This concept paper explores the convergence of Library 5.0 and Society 5.0, their shared goal to create intelligent,
inclusive, and human-centered knowledge environments. It describes how libraries can implement the people-centric and
technology-integrated principles of Society 5.0, particularly within the context of emerging knowledge societies in Sub-
Saharan Africa. The study combines conceptual frameworks to create a model pertaining to Library 5.0 as a cognitive
reflection of Society 5.0, drawing on adaptive systems theory, human-centered design, and knowledge ecology. Three
interrelated elements, technological convergence, human-centered values, and institutional intelligence are highlighted in
the model as essential instruments for transforming library systems in a way that is both ethical and sustainable. The
review's findings indicate that Library 5.0 marks a paradigm shift in library evolution, where human values of empathy,
inclusion, and trust are harmonised with intelligent technologies like Al, 10T, and data analytics. In evolving knowledge
environments, libraries are envisioned as flexible socio-technical environments that promote resilience, digital equity,
and collaborative learning. The policy implications for sub-Saharan African governments, academic institutions, and
libraries er, the potential of Library 5.0 to embody the ideals of Society 5.0 by transforming libraries into adaptable
ecosystems that harmonize intelligent technologies with human and cultural values were discussed.

Keywords: Library 5.0; Society 5.0, Human-centered innovation, Adaptive systems, Knowledge ecology, Artificial
intelligence, Sub-Saharan Africa

1. Introduction

In the era of digital intelligence and hyper-  office, Government of Japan, 2016; Fukuyama,
communication, both Society 5.0 and Library 5.0 are 2018; Saha,2025)

innovative paradigms that integrate human values,  According to this paradigm, development is redefined
new technology, and social innovation. The goal of by technology's ability to support inclusive,
Society 5.0, which was first introduced in Japan's knowledge-based societies rather than by its

Fifth Science and Technology Basic Plan, is to build  gominance in the field. The next step in the evolution
a "super-intelligent society” in which cyber and  of |ipraries from information repositories to
physical systems work together harmoniously t0 jqtelligent, adaptive, and human-centred ecosystems
enhance sustainability and human welfare (Cabinet that employ data analytics, user-centred design, and
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artificial intelligence (Al) to promote fair access and
group learning is known as Library 5.0 (Al-Zahrani et
al., 2025). This phase aligns digital transformation
with ethical and social priorities and positions
libraries as intermediary institutions that support
innovation, digital citizenship, and lifelong learning.

1.1 Theoretical Foundations

Three interconnected theories of adaptive systems
theory, human-centred design, and knowledge
ecology form the foundation for the development of
Library 5.0 within the larger framework of Society
5.0. All of these theories work together to offer a
logical framework for understanding how
institutional adaptability, technology, and human
intelligence are convergent.

According to adaptive systems theory (Holling, 2001;
Boyd & Falk, 2011), libraries are complex and
evolving social and technological systems capable of
learning, self-regulating, and transforming in
response to environmental and societal shifts. Within
this framework, Library 5.0 represents a flexible and
adaptive infrastructure that integrates technological
innovations, such as artificial intelligence, data
analytics, and the Internet of Things, with human
values and ethical governance. Furthermore, human-
cantered design (Norman and Draper, 1986;
Krippendorf, 2005) provides an ethical and
methodological foundation that ensures technological
progress remains human-cantered, emphasizing
empathy, inclusivity, and participatory engagement in
the creation of intelligent systems. In this respect,
Library 5.0 embodies a design philosophy where user
experience, accessibility, and trust are at the heart of
digital transformation, closely aligned with the
Society 5.0 vision of a hyper-intelligent, human-led
society.

Furthermore, the theory of the knowledge
environment (Capra, 1996; Nardi & Odey, 2000)
frames the library as a living ecosystem in which
knowledge, technology and human factors interact
symbiotically to maintain collective intelligence and
promote collaborative learning.

This  ecological perspective  highlights  the
interconnectedness of human cognition and
intelligent systems in building sustainable, ethical,
and inclusive knowledge environments. These
theoretical visions converge to position libraries not
as passive institutions in the digital age, but as
adaptive, empathetic, and environmentally intelligent
entities that evolve with society. Thus, Library 5.0
emerges as both a mirror and a driver of Society 5.0,
fostering a vision of a smart, equitable, and human-
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centred knowledge future that integrates resilience,
empathy, and sustainability into the core of learning
and innovation.

The evolution of libraries has shifted from passive
knowledge repositories to proactive, human-cantered
hubs, resulting in parallel societal transformations.
The library evolution model (Fig. 1) traces this co-
evolution from print-centric Library 1.0, which
mirrored early agrarian and industrial societies, to
interactive Library 2.0, reflecting Society 3.0's
participatory nature. Library 3.0 harnesses semantic
web technologies aligned with Society 4.0's
innovations driven by Al and big data. Finally,
Library 5.0 emerges as a human-centred smart model

Figure 1 Evolutionary Trajectory of
Libraries
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Emphasising empathy and well-being, indicative of
Society 5.0's balance between technology and social
needs (Carayannis & Morawska-Jancelewicz, 2022).
This transformation illustrates libraries' adaptive
missions in response to evolving technological and
social demands.

Significant collaboration between socio-
technological evolution and the organisation of
knowledge is evident in the historical development of
societies and libraries. Every societal stage, from
Society 1.0 to Society 5.0, has a library paradigm that
reflects the principles of the time in terms of thought,
technology, and culture. A comparative snapshot of
this co-evolutionary pattern is given in the table 1.

The coevolution of societies and libraries reflects an
enduring dialogue between technological progress,
human cognition, and social organization. Across
history, as societies evolved from hunting and
gathering communities to super-smart, knowledge-
driven  civilizations, libraries  simultaneously
transformed from rudimentary repositories of oral
and written knowledge to intelligent, human-cantered
ecosystems. This parallel trajectory demonstrates that
libraries have never been static entities; rather, they
have continuously adapted to the epistemic demands
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and technological infrastructures of their times
(Casson, 2001; Lankes, 2016).

In the first stage of human evolution, society 1.0, the
age of hunter-gatherers, knowledge was primarily
collective and implicit, transmitted orally through
stories, myths, and communal rituals. Information
served immediate survival and cultural functions,
while memory resided within individuals and groups
rather than in external storage systems. Although
formal libraries did not exist, early record-keeping
through clay tablets, carvings, and symbols laid the
foundation for preserving collective memory (Judy,
1984; Casson, 2001). This stage, often considered
Library 1.0, represents the embryonic stage of
information preservation, characterized by the
integration of memory, ritual, and oral knowledge
systems that maintained social cohesion within small

communities. The transition to Society 2.0, marked
by the agricultural revolution and the formation of
settled civilizations, led to the institutionalization of
knowledge through written manuscripts and records.
Agricultural surpluses and stable governance
structures enabled the development of temple-based
writing, record-keeping, and education systems
(Eisenstein, 1980; Harris, 1999). Libraries,
accordingly, evolved into repositories of manuscripts,
often associated with religious and royal institutions,
such as the Library of Alexandria or the House of
Wisdom in Baghdad. Knowledge shifted from oral to
written, from sacred to administrative, and from
communal to organized. Thus, the agricultural library
reflected the hierarchical and paternalistic nature of
agrarian society, preserving both sacred texts and
bureaucratic documents, and setting a precedent for
organized knowledge systems in later centuries.

Table 1. Evolutionary Phases of Society and Library Systems Figure 1. Evolutionary Trajectory of Libraries:

From 1.0t0 5.0

Phases Society Library Dominant Features
Evolution Evolution
1 Hunting and Gathering Clay Tablets and Oral Oral transmission; libraries as cultural
Society Traditions memory keepers. Preservation and
collection of manuscripts; access restricted
to elites.
2 Agrarian Society Manuscript Libraries
3 Industrial Society Print and Public Mechanisation of access: online catalogues
Libraries and user interaction.
4 Information Society Digital and E-Libraries  Integration of ICT, Al, and data analytics
for efficiency and remote access.
5 Super-Smart Society Intelligent, Human- Human-machine collaboration, inclusivity,

Centered Library 5.0

empathy, and knowledge co-creation.

Industrial society (Society 3.0) reshaped the social
and informational landscape. Industrialization
spurred urbanization, literacy, and the expansion of
public education, while Gutenberg's printing press
revolutionized the production and dissemination of
knowledge (Eisenstein, 1980). Libraries evolved in
parallel into public institutions, providing democratic
access to printed materials and embodying
Enlightenment ideals of progress, rationality, and
citizenship (Black, 2000; Battles, 2011). The Library
3.0 model became a cornerstone of civic education
and social mobility, emphasizing the importance of
access to printed knowledge as a public good. At this
stage, libraries symbolized society's investment in
intellectual capital, industrial innovation, and
democratic participation. The relationship between
society and libraries has become institutionally
symbiotic, with libraries supporting the development
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of the industrial workforce and national identity,
while society reciprocates through public funding and
policy support. The emergence of Society 4.0, often
referred to as the Information Society, has redefined
the human-information interface through digitization
and networking (Castells, 2011). The proliferation of
computers, the internet, and data storage technologies
has decentralized information flows and broken down
geographical barriers. Knowledge production has
become rapid, distributed, and collaborative. In
response, the Library 4.0 has emerged as a digital and
hybrid ecosystem, integrating electronic databases,
electronic catalogs, and virtual access to information
resources (Lankes, 2016). Libraries have transcended
their physical boundaries, becoming platforms for
distance learning, open scholarship, and digital
literacy.
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However, this transformation has also highlighted
challenges such as information overload, the digital
divide, and concerns about algorithmic biases that
underline the limitations of technological progress
(Drucker, 2012). Thus, while Society 4.0 contributed
to democratizing access to knowledge, it also
revealed the need for more human-centered, ethical,
and sustainable frameworks for information
governance. The current shift to Society 5.0
represents a paradigm shift from an information-
centric to a human-centric innovation model. Initially
conceived within Japan’s National Policy Vision,
Society 5.0 envisions a “hyper-intelligent” society in
which cyberspace and physical space are seamlessly
integrated to enhance human well-being (Hitachi-
University of Tokyo Lab, 2020; Fukuda, 2020).
Unlike its predecessor, Society 5.0 focuses on
balancing technological advancement with social
inclusion, positioning artificial intelligence, robotics,
and the Internet of Things as tools to achieve.

A constant interaction between human cognition,
social organization, and technological advancement
has driven the co-evolution of societies and libraries.
Libraries have evolved from basic stores of oral and
written knowledge to become intelligent, human-
centered environments, reflecting the progression
from hunter-gatherer cultures to knowledge-driven
civilizations. This evolution indicates that libraries
have continually adapted to the technological and
cognitive requirements of their eras. (Casson, 2001;
Lankes, 2016).

2. Research Methodology

2.1 Society 5.0, Library 5.0, and Human-Al
Convergence

Studies indicate that the concept of Society 5.0
illustrates how advanced digital infrastructure can be
leveraged to achieve human well-being rather than
simply accelerating economic growth (Lily &
Sharma, 2025; Gobinath, 2024). Originating from
Japan’s Fifth Basic Science and Technology Plan, the
concept of Society 5.0 expresses a drive to build a
“super-intelligent” society in which cyberspace and
physical space are closely integrated to address social
challenges using artificial intelligence, the Internet of
Things, and comprehensive data analytics (Cabinet
Office, 2016; Holroyd, 2020). Studies emphasise that
the defining characteristic of Society 5.0 is its human-
centredness, deliberately redirecting technological
pathways to support inclusion, sustainability, and
quality of life (Fukuyama, 2018; Hitachi-University
of Tokyo Laboratory, 2020). Critical literature
emphasises governance aspects, ethical frameworks,
algorithm transparency, and institutional capacity as
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vital for Society 5.0 to attain equitable outcomes
instead of worsening existing disparities (Magni et
al., 2023).

Meanwhile, emerging studies on Library 5.0 portray
libraries as institutional translations of these societal
goals in the field of knowledge infrastructure. While
the early stages of library development prioritised
collection preservation, digitisation, and user
interaction, Library 5.0 focuses on knowledge
collaboration between humans and intelligent
systems, integrating the values of accessibility,
participation, and sustainability into service design
(Naikar & Paul, 2025; Adigun et al., 2024,
Oyedokun, 2025). Library 5.0 literature highlights
several recurring themes: (1) the shift from retrieval
to recommendation and understanding meaning
(artificial intelligence and semantic systems), (2) the
ethical imperative of data governance in knowledge
services, and (3) the role of libraries as community
platforms for lifelong learning and digital citizenship
(Yani Wu, 2024). It is important to note that the
literature discussing Library 5.0 in low- and middle-
income contexts indicates that hybrid applications,
low-cost digital solutions, mobile-centric services,
and community-based co-design are more appropriate
than the wholesale adoption of cutting-edge
technology packages (Egwe & Solomon, 2022;
Inogwe, et al., 2025).

The intersection of artificial and human intelligence
in structured environments is being studied (Jarahi,
2018; Anastasio, 2025). In addition to enabling new
avenues for collaborative innovation, where
algorithmic tools improve human judgement,
creativity, and reflective practice, these studies
highlight Al's potential to replace human
responsibilities (Naikar & Paul, 2025). Three main
points are highlighted in studies on the intersection of
humans and Al: (a) To ensure continued adoption, Al
design must prioritise interpretability and user trust;
(b) participatory design approaches guarantee that Al
systems reflect local knowledge and needs; and (c)
the link that turns technological potential into a
comprehensive social good is capacity building,
skills, literacy, and governance (Magni et al., 2023).

Additionally, studies have identified Library 5.0 as
being at the intersection of societal visions such as
Society 5.0, emerging human practices, and artificial
intelligence; in this context, libraries serve as spaces
for implementing ethical Al, promoting equality of
knowledge, and fostering social inclusion.
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Figure 2. Conceptual Model
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As a cognitive reflection of Society 5.0, the
conceptual model (Figure 1) illustrates how libraries
evolve to embody the same human-centred,
intelligent, and sustainable qualities envisioned in the
broader agenda for societal transformation.
According to Japan's Fifth Science and Technology
Basic Plan, the concept of "Society 5.0" refers to a
paradigm shift from an information-based society to
a hyper-intelligent society where human values and
technological advancements combine to enhance
guality of life (Cabinet Office of Japan, 2017;
Fukuda, 2020). According to this model, libraries
should adapt to this shift by serving as knowledge
environments that incorporate artificial intelligence,
human intelligence, and collaborative social learning
in addition to being information repositories (Modiba
& Chisita, 2023). The role of librarians in these
ecosystems is crucial (Genting et al., 2023).

2.2 Technological Convergence

The first dimension, technological convergence,
describes how cutting-edge technologies like cloud
computing, blockchain, big data analytics, artificial
intelligence (Al), and the Internet of Things (IoT) are
integrated into library systems (Madu, et al., 2024).
According to the Society 5.0 paradigm, these
technologies are symbiotic rather than merely
functional, linked via cyber-physical systems that
facilitate intelligent decision-making (Fukuda, 2020).
This convergence facilitates digital preservation,
context-aware services, automated metadata creation,
and personalised learning environments within the
framework of Library 5.0. For instance, loT-enabled
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smart shelves or sensors can maximise resource
utilisation and improve user experience, while Al
algorithms can help with semantic discovery
(Bhopalwad, 2025; Ansah, 2025). In order to reflect
the cognitive architecture of Society 5.0, this
technological blend guarantees that libraries move
from digital archives to adaptive knowledge
ecosystems.

2.3 Human-Centered Values

The second dimension draws attention to human-
centred values and takes an ethical and inclusive
approach to Society 5.0. While the earlier industrial
revolutions  focused on  productivity and
mechanisation, Society 5.0 emphasises human well-
being, inclusion, and equity (Carayannis &
Morawska-Jancelewicz, 2022). Library 5.0 shares
these principles with service design that prioritises
global access, intellectual empathy, and cultural
relevance. For example, user-friendly interfaces for
users with different abilities, multilingual access, and
social initiatives demonstrate how libraries create
inclusivity in digital environments (Purnomo et al.,
2024). In sub-Saharan Africa, these efforts are to
enhance the reduction of digital and information
inequalities by transforming libraries into socially
responsive  innovative spaces that promote
technological progress and human dignity (Modiba &
Chisita, 2023).

2.4 Institutional Intelligence

Institutional intelligence, which is the third
dimension, reflects a librarian’s ability to adapt, learn,
and govern in complex knowledge ecosystems.
Institutional intelligence includes organisational
learning, knowledge transfer, and strategic analysis
related to library practices and societal changes
(Nonaka & Takeuchi, 2019). It has been argued that
Library 5.0 organisations are conceptualised as
learning organisations that use real-time data
analysis, predictive analytics, and participatory
governance systems to inform decision-making
(Alzahrani et al., 2025). These institutions serve as
knowledge intermediaries between human societies
and intelligent systems, to bridge the knowledge gap
between human interpretation and machine
reasoning. This ability to adapt is said to strengthen
Library 5.0’s “scientific thinking” mission, ensuring
that technological adoption remains grounded in
ethics and public interest. In sub-Saharan Africa,
institutional intelligence is centred on enhancing
libraries' function within organisational
structures. By means of policy engagement, libraries
can promote policy alignment, digital capacity, and
cooperation among their constituencies as well as
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align local innovation contexts with global
sustainability frameworks like the UN SDGs (Cyr &
Connaway, 2020).

2.5 Interconnectivity of the Dimensions

The model suggests that technological convergence,
human values, and organizational intelligence are all
synergistic. ~ Technological  systems  enable
inclusivity, human values legitimize organizational
practices, and organizational intelligence ensures
sustainability and ethical governance. This tripartite
structure positions Library 5.0 as a microcosm and
mirror of Society 5.0: an ecosystem that both
accommodates and influences the shared evolution of
human Al. The conceptual agreement between the
three confirms that shared reflective logic libraries
not only adapt to societal transformations, but also
effectively shape the ethical and epistemological
norms of those transformations (Fukuda, 2020).

3. Discussion and Policy Implications

From a Sub-Saharan African perspective, the
convergence of Library 5.0 and Society 5.0 provides
a transformative opportunity to reimagine knowledge
infrastructures in line with sustainable development
goals. Governments should prioritize national
policies that integrate libraries within digital
transformation frameworks, enabling them to serve as
platforms for innovation, civic learning, and inclusive
access. At the higher education level, universities
must embed digital and Al literacy within curricula,
positioning libraries as living laboratories for
interdisciplinary research and innovation. At the
library level, strategic investments in staff capacity,
data governance, and smart technologies are essential
to operationalize Library 5.0 principles. Regional
collaborations among African libraries can strengthen
collective intelligence, promote open access, and
reduce infrastructural disparities.

4. Conclusion and Future Directions

This conceptual paper articulates the shared vision of
Library 5.0 and Society 5.0 as complementary
paradigms for intelligent, human-driven, and
sustainable knowledge ecosystems. By integrating
technological convergence with social inclusion, the
model provides a theoretical basis for libraries as
cognitive infrastructures that enable adaptive learning
and societal transformation. Future research should
explore empirical validation of the model through
comparative and regional studies, focusing on how
African libraries can embed human-centered
intelligence within national innovation systems.
Furthermore, policy design must emphasize ethical
Al governance, cross-sectoral collaboration, and
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capacity development to sustain the Library 5.0
vision in the context of the global knowledge
economy.
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