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Abstract. The Semantic Web has transformed the Web into a machine-
readable ecosystem through ontologies, linked data, and knowledge graphs,
enabling structured representation and reasoning over factual knowledge.
However, the emergence of foundation models and generative Al has fun-
damentally changed how knowledge is consumed, generated, and inter-
preted. Modern Al systems increasingly fail not because they lack factual
knowledge, but because they struggle to interpret that knowledge under
diverse temporal, cultural, legal, and social contexts. We argue that this
limitation stems from a deeper representational gap: the Semantic Web
primarily models facts, while future Al requires explicit representations
of contextual meaning. We envision the next generation of semantic tech-
nologies as evolving from a Web of Facts to a Web of Context, where
context becomes a first-class semantic object that governs interpreta-
tion rather than merely annotating it. We outline a research agenda
for context-centric semantic representations and argue that representing
meaning, rather than facts alone, should become the defining challenge
for the next twenty-five years of Semantic Web research.
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1 Introduction

Twenty-five years ago, the Semantic Web introduced a transformative vision: to
make the Web understandable by machines through structured representations
of knowledge [9,7]. Ontologies, RDF, OWL, Linked Open Data, and Knowl-
edge Graphs collectively shifted the Web from a collection of documents to a
network of machine-readable facts [3]. This vision has profoundly influenced
search engines, biomedical informatics, digital libraries, enterprise systems, and
knowledge-intensive AT applications [8, 4, 5].

Today, however, the landscape has fundamentally changed. Large Language
Models (LLMs) no longer consume isolated triples or curated ontologies; in-
stead, they integrate information from billions of heterogeneous sources while
generating language, reasoning over incomplete evidence, and synthesizing new
knowledge. The challenge is therefore no longer whether machines can access
facts, but whether they can interpret those facts appropriately under different
contexts.
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Fig. 1. Illustrative examples of culturally aware image transformations across Hindu
and Muslim contexts. The four quadrants show: (top left) transforming a depiction of
Lord Ganesh on an Indian carpet; (bottom left) modifying religious imagery on com-
mercial footwear; (top right) addressing the stereotype of a Muslim person consuming
alcohol; and (bottom right) mitigating imagery of a Hindu priest consuming beef.
Takeaway: multimodal systems can reproduce harmful religious stereotypes through
inappropriate object-deity associations and misrepresentations of religious practice.

This distinction is subtle but fundamental. The Semantic Web has primarily
focused on representing what is true [8], whereas modern Al increasingly requires
understanding when, for whom, under which assumptions, and in which cultural
or temporal context that truth should be interpreted. Related concerns are partly
addressed by principles for metadata, provenance, and data reuse [12], which do
not target cultural or social interpretation.

1.1 Motivation

Consider the following example in Figure 1: A knowledge graph may correctly
represent the fact: Ganesh — instance of — Hindu deity, and another fact, Shoes
— instance of — commercial product, both statements are factually correct.

Now, imagine a generative model producing an advertisement depicting Lord
Ganesh printed on footwear. The underlying knowledge is not incorrect; the
generated image is visually coherent and factually consistent. Nevertheless, the
content is deeply offensive within many Hindu communities because the relation-
ship between the entities carries cultural meaning that is absent from existing
semantic representations.

Similarly, a multimodal model may generate images depicting a Muslim in-
dividual consuming alcohol or a Hindu priest eating beef. These outputs do not
necessarily violate factual knowledge; rather, they violate community-specific
cultural and religious norms. These examples illustrate that multimodal systems
can perpetuate harmful stereotypes and culturally insensitive associations even
when the underlying entities are correctly recognized |1, 11].

These examples reveal an important limitation of today’s Semantic Web. Ex-
isting semantic technologies are highly effective at representing entities, relations,
and logical constraints, yet they rarely encode contextual meaning, including
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cultural appropriateness, temporal validity, social norms, provenance, or accept-
able usage. Consequently, these forms of knowledge remain implicit within neural
model parameters rather than being explicitly represented, shared, or verified.

1.2 The Emerging Gap

This observation exposes a growing mismatch between the assumptions of the
traditional Semantic Web and the needs of modern Al [2,6]. Knowledge Graphs
answer questions such as: (1) What is this entity? (2) How are two entities
related? (8) Which logical facts can be inferred?

Modern Al systems, however, increasingly require answers to additional ques-
tions: (1) Is this interpretation appropriate in the current cultural context, and
does this fact remain valid today? (2) Under which legal, religious, or social
setting does this relation hold? (8) Are multiple interpretations simultaneously
acceptable? and (4) How should conflicting viewpoints be represented rather
than eliminated?

These questions are fundamentally semantic, yet current semantic represen-
tations provide limited support for expressing them.

1.3 Our Vision

We argue that the next evolution of the Semantic Web should not primarily
focus on representing more knowledge, but on representing richer meaning.

Instead of treating semantics as a collection of universally valid facts, we envi-
sion semantic representations that explicitly capture context, norms, provenance,
temporal validity, uncertainty, and community-specific interpretations alongside
factual knowledge. Such representations would enable Al systems to reason not
only about what exists, but also about how information should be interpreted
under different circumstances.

In other words, we propose a shift, “from a Web of Facts to a Web of Context”.
This shift does not replace existing Semantic Web technologies; rather, it extends
them with a complementary semantic layer that models meaning beyond factual
correctness.

1.4 Research Questions

This vision raises several fundamental questions that, in our opinion, should
define the next generation of Semantic Web research.

— RQ1. Can semantic representations explicitly model contextual meaning in-
cluding cultural, temporal, legal, and social dimensions—rather than only
factual knowledge?

— RQ2. What new semantic abstractions are required to represent norms, ac-
ceptable interpretations, provenance, and uncertainty as first-class semantic
objects?



4 H. Beniwal and M. Farber

— RQ3. Should future semantic languages evolve beyond representing static
relationships between entities toward representing context-dependent inter-
pretations of those relationships?

— RQ4. How should semantic technologies represent disagreement, plurality,
and community-specific viewpoints without forcing a single universal truth?

— RQ5. What new benchmarks and evaluation paradigms are needed to assess
semantic representations based on contextual understanding rather than fac-
tual completeness alone?

2 The Semantic Gap: When Facts Are Not Enough

The Semantic Web was envisioned as a means for knowledge integration and re-
trieval; it primarily models facts rather than their interpretations. This paradigm
assumes that semantics can be adequately captured through entities, relation-
ships, and logical constraints. This assumption has proven highly effective for
integration and retrieval, but it leaves the conditions of interpretation largely
outside the representation itself.

The emergence of foundation models has fundamentally changed this land-
scape. Modern Al systems no longer retrieve isolated facts; they synthesize infor-
mation, generate content, and reason across diverse contexts. Consequently, the
challenge has shifted from retrieving facts to interpreting them appropriately.

Consider the statement, “ A lion is a dangerous animal”. The fact remains un-
changed, yet its meaning depends on context—it may describe ecological behav-
ior, educational knowledge, metaphorical language, or operational risk. Likewise,
an image depicting a religious figure on commercial products may be factually
accurate but culturally inappropriate. These examples illustrate that factual
correctness alone is insufficient for semantic understanding.

This exposes a fundamental semantic gap: current semantic technologies ef-
fectively represent what is true but provide limited support for representing
when, where, for whom, and under which conditions that knowledge should be
interpreted. We argue that addressing this gap is the next frontier of the Seman-
tic Web [1].

— Temporal context: Medical recommendations change as clinical evidence
evolves, necessitating clear distinctions between current guidance and his-
torical knowledge.

— Legal context: Regulations differ across jurisdictions, making identical ac-
tions permissible in one country and prohibited in another.

— Scientific context: Multiple competing hypotheses may coexist until new ev-
idence emerges.

— Social context: Community norms, etiquette, and acceptable behavior often
differ across cultures despite referring to the same underlying entities.

Current semantic technologies can often represent these aspects indirectly
through additional properties or metadata. However, they generally treat con-
text as supplementary information rather than as a first-class semantic object
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that directly influences interpretation and reasoning. As a result, contextual
knowledge remains fragmented across application-specific schemas or is implic-
itly encoded within neural model parameters, making it difficult to share, verify,
or reason over consistently.

This limitation becomes increasingly significant as Al systems move beyond
information retrieval toward content generation, decision support, and collabo-
rative reasoning. In these settings, correctness is no longer determined solely by
whether a statement is factually accurate, but also by whether it is appropriate,
applicable, timely, and interpretable within the intended context.

We therefore argue that the next generation of semantic technologies should
expand the notion of semantics itself. Rather than representing only entities and
their relationships, semantic representations should explicitly capture the con-
textual conditions under which knowledge is valid, applicable, and meaningful.
This shift—from representing facts to representing contextual meaning—forms
the conceptual foundation of our vision.

3 Reimagining the Semantic Web: From Knowledge
Representation to Meaning Representation

The next generation of the Semantic Web should evolve from representing what
is true to representing how truth should be interpreted.

For over two decades, semantic technologies have successfully represented en-
tities, relationships, and logical facts through ontologies, linked data, and knowl-
edge graphs. While these representations enable interoperability and reasoning,
they assume that semantics is largely independent of context [10].

The era of generative Al challenges this assumption. Modern Al systems
must determine not only whether information is correct, but also whether it is
appropriate, trustworthy, temporally valid, culturally acceptable, and relevant.
These properties emerge from context, not from facts alone.

We therefore argue that context should become a first-class semantic object.
Semantic representations should explicitly capture the conditions under which
knowledge is interpreted, including temporal validity, cultural norms, legal ju-
risdictions, provenance, uncertainty, and intended audience.

This shift complements—not replaces—existing semantic technologies. Knowl-
edge graphs describe what; contextual semantics explains when, where, for whom,
and under which assumptions that knowledge applies. Consequently, semantic
interoperability should extend beyond sharing facts to sharing the contextual
conditions that govern their interpretation.

Ultimately, we envision the next generation of the Semantic Web as an in-
frastructure for meaning representation, enabling Al systems to reason not only
over facts, but over their context.

3.1 Why this constitutes a paradigm shift

The first generation of the Semantic Web asked: “How can machines understand
data?”, the next generation should ask: “How can machines understand mean-
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ing?”. This distinction is subtle but transformative. Knowledge-graph assertions
are often modeled as relatively static and context-independent, whereas meaning
is dynamic, contextual, and often pluralistic. A Semantic Web that represents
meaning would enable AI systems to reason over context, negotiate multiple
valid interpretations, and adapt knowledge to diverse cultural, temporal, legal,
and social settings without assuming that a single representation is universally
sufficient.

4 A Research Agenda for the Next Generation of the
Semantic Web

The transition from a Web of Facts to a Web of Context is not merely an
extension of existing semantic technologies; it represents a fundamental shift in
what semantic systems are expected to capture. Realizing this vision requires
rethinking several long-standing assumptions that have guided Semantic Web
research for more than two decades. Rather than proposing a single framework
or ontology, we identify a set of foundational research directions that we believe
should define the next generation of semantic technologies.

4.1 Context as a First-Class Semantic Object

Current semantic representations primarily describe entities and relationships.
Context is often represented indirectly through metadata or application-specific
annotations, limiting its role in semantic reasoning.

Future semantic models should treat context itself as a first-class semantic
object. Context should be explicitly represented, queried, reasoned over, and
shared across systems. Such context may include temporal validity, geographical
scope, legal jurisdiction, cultural practices, intended audience, environmental
conditions, or application-specific assumptions. By elevating context to the same
level as entities and relations, semantic systems can move beyond universally
interpreted facts toward context-aware knowledge representations.

4.2 Representing Multiple Valid Interpretations

Many mainstream semantic representations do not explicitly encode multiple
context-dependent interpretations of the same statement. However, many real-
world concepts admit multiple valid interpretations that depend on community,
discipline, culture, or historical period.

Future semantic technologies should enable multiple contextual interpreta-
tions to coexist without forcing a single universal representation. Rather than
treating disagreement as inconsistency, semantic systems should explicitly model
competing viewpoints together with the conditions under which each interpre-
tation applies.

Such representations would allow AT systems to acknowledge diversity instead
of collapsing complex social knowledge into simplified universal statements.
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4.3 Semantics Beyond Truth

Semantic Web research has historically focused on representing factual correct-
ness and logical consistency. While these remain essential, future Al systems
increasingly require additional semantic dimensions.

Questions such as (1) Is this recommendation appropriate? (2) Is this in-
formation still applicable today? (8) Should this knowledge be presented to this
audience? and (4) Does this interpretation respect community norms? cannot
be answered through factual reasoning alone.

We therefore argue that future semantic representations should incorporate
dimensions such as applicability, appropriateness, provenance, uncertainty, tem-
poral validity, and normative constraints as integral components of semantic
meaning rather than auxiliary metadata.

4.4 Measuring Semantic Understanding

The evaluation of semantic technologies has traditionally emphasized logical con-
sistency, ontology quality, reasoning performance, and query efficiency. These
metrics remain important but are insufficient for evaluating contextual under-
standing.

Future benchmarks should assess whether semantic systems can correctly
interpret knowledge across varying temporal, cultural, legal, and social contexts.
Evaluation should move beyond verifying whether a system retrieves the correct
fact toward assessing whether it produces the most appropriate interpretation
under a given context.

This shift will require entirely new benchmark datasets, evaluation protocols,
and community-wide shared tasks that reflect the contextual nature of meaning.

5 Discussion

The ideas presented in this paper intentionally avoid proposing a new ontol-
ogy language, reasoning engine, or knowledge graph architecture. Instead, they
advocate a conceptual reorientation of the Semantic Web itself. The Web has
become increasingly successful at representing what exists; the next challenge is
to represent what information means under different circumstances.

This distinction may appear incremental at first glance, yet it fundamentally
changes the role of semantic technologies in future Al ecosystems. Rather than
serving primarily as repositories of structured knowledge, semantic systems be-
come infrastructures for representing contextual meaning, enabling Al systems
to interpret, adapt, and communicate knowledge responsibly across diverse do-
mains and communities.

6 Conclusion

Twenty-five years ago, the Semantic Web taught machines what the world knows.
The next twenty-five years should enable machines to understand what that
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knowledge means. We believe that this transition—from a Web of Facts to a Web
of Context—represents the next fundamental frontier for semantic technologies
and offers a roadmap for reimagining the Semantic Web in the age of generative

AL
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