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Objective: This study examines the paradigmatic shift in Library and Information
Science (LIS) from managing static information resources, characterized by fixed
identity, well-defined boundaries, and stable metadata, to managing dynamic information
flows generated by transformative technologies including the dynamic web, Internet of
Things (IoT), social media, and generative artificial intelligence (GenAl). The study
aims to redefine the role of librarians and information professionals in response to this
transformation and address the growing disconnect between LIS education, research, and
practice.

Method: This conceptual analysis adopts an interdisciplinary approach, synthesizing
theoretical frameworks from data science, software engineering, social network analysis,
communication studies, and LIS. The study reviews ontological theories of information
flow alongside sociological theories. It employs comparative analysis between the
traditional “access paradigm” and the emergent “information flow management
paradigm”, examining their respective key questions, primary roles, tools, units of
analysis, and temporal dimensions.

Results: The analysis reveals that dynamic information flows fundamentally challenge
traditional LIS assumptions regarding information identity, retrieval models, needs
assessment, and classification systems. Information units in dynamic flows possess
momentary, context-dependent identities that elude traditional metadata schemas such as
MARC and Dublin Core. The “store-then-retrieve” model is being superseded by “real-
time monitoring—filtering—push” models, wherein information must be proactively
channeled to users before explicit requests are articulated. Traditional needs assessment
methods prove inadequate for identifying emerging patterns, while rigid subject
classifications lose effectiveness against non-linear, tag-based interconnections. The
findings demonstrate that LIS curricula, textbooks, and information systems remain
predominantly designed around static resource management, despite practical
organizational requirements to engage with dynamic flows.

Conclusions: This study concludes that LIS must redefine itself from a discipline focused
on organizing static documents for future access to one actively engaged in monitoring,
filtering, and directing dynamic information flows. The role of librarians and information
professionals evolves from “gatekeeper” to “navigator”, a facilitator who determines
what information should be retained, discarded, and to whom and when it should be
delivered. This paradigm shift carries practical, theoretical, educational, and
methodological implications requiring curricular redesign, adoption of computational
research methods, and interdisciplinary engagement with data science and
communication studies. Failure to address this transformation risks marginalizing the
discipline, while proactive engagement offers opportunity to revitalize the strategic role
of librarians and information professionals in the era of big data, 10T, and GenAl.
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Introduction
Library and Information Science (L1S) has traditionally been focused on the management of

static information resources, resources with a static, fixed nature, well-defined boundaries, and
stable identity, such as books, periodicals, technical reports, and bibliographic databases. In this
paradigm, the main tasks have included collection development, organization, indexing,
storage, and retrieval of these resources based on predefined metadata. The information life
cycle in this view is linear, predictable, and characterized by a significant time gap between
production, organization, and consumption of information. In such a structure, the librarian,
acting as a “gatekeeper”, limited their role to providing physical or electronic access to
information resources (Leitner & Jinmin, 2019).

However, over the past two decades, fundamental transformations in information and
communication technologies, particularly the expansion of the dynamic web, the Internet of
Things (loT), social media, sensors, real-time streaming data, and generative artificial
intelligence (GenAl), have given rise to dynamic information flows. These flows are
characterized by high velocity, fluidity of information, real-time content variability, strong
contextual dependence, network-based distribution, and an event-driven nature. Examples of
such flows include live news feeds, user activities on social networks, telemetry data from
industrial equipment, environmental sensor outputs, and status updates in collaborative
systems.

This shift is driven by several key factors: the information explosion and cognitive overload,
which have transformed the problem from “finding information” to “selecting relevant
information from low-quality and contradictory data”; the changing nature of information
resources from static, closed documents and records to dynamic, open, and continuous flows;
the emergence of users who possess basic search skills but are unable to manage, evaluate, and
synthesize information; and finally, transformative technologies such as GenAl, cloud
computing, 10T, passwordless authentication, natural language processing (NLP), machine
learning, and text analytics, which have enabled the analysis of information flow patterns.

With the advent of dynamic flows, the foundational assumptions of traditional LIS have been
seriously challenged:

- From fixed identity to momentary identity: In dynamic flows, an “information unit” has
a short lifespan, and its meaning changes moment by moment and relative to context.
Traditional metadata models (such as MARC or Dublin Core) are incapable of capturing
this “fluidity”.

- From storage and retrieval to monitoring and steering: The classic “store-then-retrieve”
model is being replaced by a “real-time monitoring—filtering—push” model. The user no
longer waits for the librarian to catalog a resource; rather, information must be channeled
toward them before an explicit request is made. This signifies that the user’s need is
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identified and predicted not through questionnaires and interviews, but through the
analysis of behavior, context, and patterns of information flow in real time.

- From static needs assessment to discovering emerging patterns: Conventional needs
assessment methods (such as questionnaires and interviews) are insufficient for
identifying conceptual and contextual information needs. Information needs are
continuously generated and redefined within the context of information flows.

- From subject hierarchies to complex networks: Rigid, predefined subject classifications
(such as the Dewey Decimal Classification or Library of Congress Classification) lose
their effectiveness when faced with free tags, hashtags, and non-linear interconnections
in dynamic flows.

Nevertheless, most textbooks, curricula, and information systems in LIS are still designed
based on the paradigm of “managing static information resources”. In practice, however,
organizations, libraries, and information centers today are inevitably required to interact with
dynamic flows (from enterprise social networks to real-time management dashboards). This
deep gap between “what happens in practice” and “what is taught and researched in LIS”
constitutes the main problem of this study.

It should be noted that “access” never loses its importance; rather, to manage the flow of
information, one must first have access to it. In this view, “access” is the foundational
infrastructure, and “flow management” is a value-added service built upon that infrastructure.
The added value of the information professional and librarian today lies in both ensuring basic
access (traditional principles still apply) and simultaneously managing the flow of information:
what information should be retained and what should be discarded? What information should
inform whom and when? Addressing this paradigm shift is essential for several reasons:

o Practical necessity: Ignoring dynamic flows in organizations and libraries would
marginalize the discipline and cause information professionals and librarians to lose their
strategic role.

o Theoretical necessity: Without redefining fundamental concepts such as “information
resource”, “information need”, “relevance”, and “retrieval” in a dynamic context,
theoretical development in LIS will reach an impasse.

o Educational necessity: LIS curricula still emphasize skills for managing static information
resources (cataloging, classification, collection development, storage and retrieval). The
need to redesign courses toward dynamic flow management (social network analysis, data
stream mining (Tidke et al., 2018), and dynamic information architecture) is unavoidable.

o Methodological necessity: Traditional research methods in LIS (surveys, static content
analysis, and citation analysis) are inadequate for studying dynamic phenomena. The
expansion of longitudinal, real-time, and computational methods is essential.
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Addressing this problem requires an interdisciplinary approach that integrates concepts and
methods from data science (stream processing, online machine learning), software engineering
(event-driven architecture), social network analysis (network dynamics), and communication
studies (theories of information flow) with the foundational principles of LIS. Research
methodology in this area must move toward mixed methods, with emphasis on longitudinal
studies, simulation and agent-based modeling (ABM), and flow log analysis.

LIS can no longer define itself as a discipline that merely deals with “organizing static
documents and information resources for future access”. The emergence of dynamic
information flows has brought about a genuine paradigm shift, “from the static nature of
resources to the dynamism of flows”. Failure to pay attention to this shift will consign the
discipline to the margins of technological history, while intelligent engagement with it offers
an opportunity to revive the strategic role of librarians and information professionals in the era
of big data, 10T, and GenAl.

Method
This conceptual analysis adopts an interdisciplinary approach, synthesizing theoretical

frameworks from data science, software engineering, social network analysis, communication
studies, and LIS. The study reviews ontological theories of information flow alongside
sociological theories. It employs comparative analysis between the traditional “access
paradigm” and the emergent “information flow management paradigm”, examining their
respective key questions, primary roles, tools, units of analysis, and temporal dimensions.

Results

Components of the Information Flow Management Paradigm versus the Access Paradigm
To clarify the differences between the information flow management paradigm and the

access paradigm, see Table 1.

Table 1. Differences between the information flow management paradigm and the access paradigm

Access Paradigm Information Flow Management Paradigm
Key question: Where is this information? Key question: How is this information produced,
distributed, consumed, and disposed of?

Primary role: Organization, indexing, | Primary role: Monitoring, alerting, intelligent filtering,
storage, and provision. preserving information context and environment.
Tools: Bibliographic databases, Online | Tools: Workflow management systems (WfMS),

Public Access Catalogs (OPACSs); library knowledge management systems (KMS), alerting

classification systems, subject headings, systems, analytical dashboards, and enterprise social
indexes and abstracts. networks.

Unit of analysis: Document. Unit of analysis: Event or data.

Time: Asynchronous — information is found | Synchronous and asynchronous: information is
and then used. monitored, delivered, and pushed in real time.

A concrete example illustrates the difference between a traditional library and a workflow
management system (WfMS) or a knowledge management center:
o Traditional library (access): A user comes and borrows a book on “project
management”.
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o Knowledge management center (information flow): The system automatically
monitors new news related to the organization’s ongoing projects, retrieves similar
previous reports from the organizational knowledge repository, and sends a summary
of lessons learned via email to the project team before they even realize their need.

Theoretical Frameworks of Information Flow
Owing to its interdisciplinary nature, the field of information flow draws on theories with

diverse philosophical, mathematical, sociological, and communication roots. Broadly, these
theories can be divided into two major categories. The first consists of theories that seek to
uncover the fundamental, mathematical, and abstract patterns governing “how information
moves” in any physical or conceptual system. Known as ontological theories of information
flow, they address questions about the nature of information, the conditions for its transmission,
and the causal and logical relationships among components of a system. The second category
comprises theories that focus on how information “diffuses, permeates, and circulates” in
human societies, social networks, and organizations. Relying on concepts such as opinion
leaders, gatekeeping, and information grounds, these theories aim to explain the information
behavior of human actors in cultural and social contexts. The most important theories in each
category are reviewed below.

1. Ontological Theories of Information Flow
These theories take a foundational approach to the question of the very nature of

“information flow”. Rooted in philosophy, logic, and mathematical information theory, they
seek a formal definition of what information flow is, the conditions under which it is possible,
and the rules governing the movement of information from one point to another in any abstract
or physical system. In effect, the ontology of information flow attempts to discover the
fundamental and universal patterns underlying every kind of information exchange, from
electronic circuits to neural networks and social systems. Several important theoretical
frameworks in this area are reviewed below:

o Semantic Theory of Information: This theory stands in opposition to Claude Shannon’s
mathematical theory of communication, which focuses solely on the quantity of data and
channel capacity. The semantic theory of information, in contrast, attends to the meaning
and content of messages. Accordingly, the measure of information in this framework is
the amount of meaningful information that is understood, interpreted, and processed by a
human receiver, not merely the volume of data exchanged (Isaac, 2019; Sommaruga,
2009).

o Information Flow / Channel Theory in Distributed Systems: This theoretical
framework, formulated by Jon Barwise and Jerry Seligman (1997), is a mathematical
theory for modeling information flow in distributed systems. The core concept is the
“channel” as a relation that enables information flow among components of a system.
Hence, it is also known as Channel Theory. Unlike purely statistical models, Barwise and
Seligman’s approach emphasizes the structural and logical relationships governing
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information transmission among independent subsystems, providing a formal framework
for analyzing causal, correlational, and implicational conditions of information.

o Organizational Information Flow Theory: This framework is based on the fundamental
principle that the efficiency and effectiveness of information flow within organizational
structures play a vital role in the success, survival, and adaptability of organizations to
environmental changes. Research in this area has mainly focused on identifying and
analyzing structural, cultural, technological, and communicative barriers that impede a
healthy, transparent, timely, and efficient information flow in companies and institutions.
These barriers can include excessive hierarchy, departmental silos, lack of trust, absence of
integrated systems, or information overload (Daft & Lengel, 1986; Lievrouw & Finn, 1996).

o Scientific Information Flow Models: These models study how new scientific findings are
disseminated, propagated, and reproduced within the scientific communication system. The
focus is on analyzing the dynamics embedded in scientific texts, citation patterns, and
co-authorship networks as primary channels of knowledge transfer in the scientific
community. Research in this area specifically targets key concepts such as “similarity and
divergence” in textual content, “relevance” in retrieval and citation, and “paraphrasability”
in successive chains of scientific texts. The ultimate goal is to uncover patterns of
knowledge evolution, change, and transfer over time and across different scientific
communities (Mushakoji, 1994, 2004; Saracevic, 1975, 2007).

2. Sociological Theories: Dissemination, Influence, and Circulation of Information

In contrast to ontological theories, which address the philosophical and mathematical nature
of information flow, another set of theories focuses on its social, cultural, and communicative
dimensions. Rooted in sociology, communication, and social psychology, these theories
examine information flow within human interactions, social networks, and media processes.
Since LIS has always been concerned with user information behavior and the cycle of
production, dissemination, and consumption of information in human societies, this category
of theories has direct and extensive application in the field. Three key theories in this area are
reviewed below:

e Gatekeeping Theory: This theory, originally developed by Kurt Lewin (1947) in the
fields of social psychology and communication, is based on the principle that in any
information flow, human actors or technical mechanisms act as “gatekeepers”. These
gatekeepers decide which information is allowed to pass through the communication
channel, which is blocked or removed, and with what priority and timing information
reaches its destination. In the current era, given the abundance of data and dynamic
information flows, librarians and information professionals can play the role of
“intelligent navigators”, a role that goes beyond mere selection to include refinement,
categorization, validation, and purposeful direction of information to users.

e Two-Step Flow Theory: This theory, formulated by Paul Lazarsfeld et al. (1948) in the
electoral studies of the 1940s, departs from linear models of direct media influence. It
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argues that mass media messages primarily reach a group of influential individuals known
as “opinion leaders”. These opinion leaders then interpret and redefine the messages and
pass them on to other members of their social network (followers). Thus, information flow
occurs in two steps, from media to opinion leaders and from them to the general audience
(Lazarsfeld et al., 1948; Katz & Lazarsfeld, 1955).

Information Grounds Theory: This theory, proposed by Karen E. Pettigrew (1999),
studies information flow in informal and everyday environments. These are places where
people gather incidentally and unintentionally and engage in spontaneous information
exchange. Examples include barbershops, buses, taxis, waiting rooms, sports clubs, cafés,
tearooms (cafeterias), and lunch tables.

Information Flow in LIS
Reflection on theories of information flow shows that LIS, following the transformation of

the communication ecosystem, inevitably moves from linear and simple models towards
multi-layered and dynamic models. This evolution can be clearly traced in the development of
communication theories:

o

Linear model: Information flow is depicted as one-way, without feedback, from sender
to receiver. This model corresponds to the traditional “access” paradigm in LIS, as it
focuses on mere transmission of information (equivalent to storage and retrieval) and
treats the user as passive.

Two-step flow model: As formulated by Lazarsfeld et al. (1948), this model introduces
“opinion leaders” as active filters and interpreters of information. In LIS, this model is
relevant given the importance of human intermediaries (such as reference librarians or
information professionals) in evaluating and directing relevant resources.

Multi-step flow models: With the expansion of digital social networks and interactive
media, information flow is no longer confined to one or two steps; instead, it flows
through complex, non-linear, and dynamic networks among users. In these models, the
role of traditional “gatekeepers” (such as librarians or editors) is significantly weakened,
and ordinary users themselves become powerful agents of dissemination, reproduction,
and even creation of information.

This transition from linear to multi-step models aligns with the main paradigm shift of this
study, the move from “managing static information resources” to “managing dynamic
information flows”. In such an environment, the role of librarians and information professionals
is no longer simply organizing and storing static documents and resources; rather, they emerge
as facilitators who monitor, filter, and in real-time direct the fluid information streams toward
users. In other words, the role of librarians and information professionals today has evolved
from “keeper of the shelves” to “navigator in the torrent of data”.
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Conclusion
LIS is no longer just about catalogs and indexes. The discipline has entered the realms of

data science, data analytics, social network analysis, business process management, and
information anthropology. Today’s information professionals is one who knows how, in the
roaring torrent of data, to open the right channel to deliver the right information to the right
person at the right time in the right format. This is “information flow management”. Thus, the
role of librarians and information professionals has evolved from a “gatekeeper” of static
information resources to a “navigator” in dynamic information flows. Consequently, in the
“information flow management” paradigm, the focus shifts to filtering, directing, and
processing information.
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