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Abstract

Purpose: This article explains the necessity of employing metametadata as a
tool for managing metadata and facilitating the transition toward metadata
governance.

Method: The study adopts an analytical—critical approach. It begins by
examining the importance of data governance and highlights the need for
metadata governance, considering metadata as a distinct type of data within
modern data ecosystems and emphasizing its role in enhancing the semantic
depth and effectiveness of data governance. The paper then analyzes
metadata management structures and tools through several illustrative
examples. Subsequently, it examines the knowledge organization
community's standards-based approach to metadata management through the
creation of metametadata using a combination of automated and human
processes. Finally, recommendations are presented for the National Library
and Archives of Iran to support its transition toward metadata governance.
Findings: The findings indicate that metadata, as a form of data in its own
right, provides substantial benefits for documenting and describing primary
data. Structured description enables functions such as preservation, quality
assurance, improved discovery and retrieval, and the overall management of
data entities. Metadata also facilitates the representation of relationships
among entities, defines appropriate uses of data entities, manages access
levels, establishes authenticity, and enhances security. Furthermore, many
requirements related to confidentiality policies, retention, data cleansing, and
access control are implemented through metadata. As organizations generate
increasingly diverse metadata to support data management, the need for
systematic metadata management and the transition toward metadata
governance becomes increasingly evident. This transition improves decision-
making quality, data reusability, standards compliance, and overall data
governance. Metadata governance ensures that metadata remain current,
standardized, properly versioned, and trustworthy. From an applied
perspective, the findings of this study indicate that implementing metadata
governance within the National Library and Archives of Iran is a strategic
necessity for enhancing the quality, sustainability, and effectiveness of
information management, given the inherently metadata-centric nature of the
organization's activities. Accordingly, establishing metadata governance
requires the development of organizational policies and governance
frameworks, the definition of specialized roles and responsibilities, the
implementation of metadata quality control mechanisms, the development of
metadata registries, the standardization of application profiles, the
establishment of a metametadata layer, the advancement of data provenance
management, the integration of artificial intelligence technologies, and a
gradual transition toward entity-based environments and linked data
infrastructures. Collectively, these recommendations, presented in a
dedicated section of this paper, provide a practical foundation for designing
and implementing a comprehensive metadata governance framework within
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the National Library and Archives of Iran while also offering a reference
model for other memory institutions and information organizations across the
country. Based on these findings, the evolution of data governance can be
conceptualized as a two-stage complementary process. The first stage focuses
on data governance, emphasizing the management of data assets, their
quality, security, accessibility, and organizational value. The second stage
advances to metadata governance, concentrating on the governance of the
semantic, descriptive, and structural dimensions of data, thereby ensuring
consistency, interoperability, traceability, and sustainable management of
data infrastructures. In this view, metadata governance represents not a
replacement for data governance but its natural evolution toward semantic
governance in increasingly complex data ecosystems.

Conclusion: The study concludes that implementing metadata governance is
a strategic necessity for improving the quality and sustainability of
information management within organizations. Achieving effective metadata
governance requires the development of governance policies, the definition
of organizational roles and responsibilities, the establishment of quality
control mechanisms, the development of metadata registries, the
implementation of a metametadata layer, the adoption of artificial
intelligence technologies, and a gradual transition toward entity-based
environments and linked data. As library and archival information systems
continue their gradual transition from record-centric to entity-centric
environments—particularly  through emerging frameworks such as
BIBFRAME, structured data creation frameworks, and other linked data
models—the theoretical foundations and practical implementation of entity
governance deserve increased scholarly attention. Investigating governance
models for entities, their identities, relationships, provenance, and lifecycle
management constitutes a promising direction for future research. This issue
is particularly significant for institutions such as the National Library and
Archives of Iran, which are currently undergoing a transformation toward
entity-based information environments. Accordingly, the transition from data
governance to metadata governance can be understood as both a theoretical
and practical evolution toward improving observability, accountability,
transparency, and controllability in increasingly complex data ecosystems.
Metadata governance extends the traditional scope of data governance by
governing not only data assets but also the semantic, structural, contextual,
and provenance information that enables those assets to be interpreted,
trusted, integrated, and reused across organizational and Al-driven
environments. This evolution is becoming increasingly important as
organizations adopt knowledge graphs, linked data technologies, and Al-
enabled information systems that require rich, standardized, and interoperable
metadata to support intelligent and explainable decision-making. Machine
learning algorithms and artificial intelligence (Al) systems rely heavily on
high-quality data enriched with comprehensive metadata. A common
limitation observed in many generative Al applications is their dependence
on heterogeneous and largely unstructured data, which poses significant
challenges to reliable data-driven decision-making. Metadata enables large
language models (LLMs) to identify patterns more effectively, extract
relevant features, enhance contextual understanding, and reduce bias,
ambiguity, and misclassification. Consequently, effective metadata
management provides the essential foundation for the successful
implementation of advanced analytics, accurate data discovery and
representation, and trustworthy decision-making, all of which are
fundamental requirements for Al-driven systems.
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Introduction

This paper focuses on the concept of metadata governance and its
strategic role in enhancing organizational data governance. It
examines metadata not merely as descriptive information but as a
valuable and independent data asset that constitutes a substantial
proportion of the structured data generated within networked
environments, information systems, and modern data ecosystems.
From this perspective, the effective management, governance,
standardization, and utilization of metadata are fundamental
prerequisites for ensuring data quality, interoperability, standards
compliance, and data-driven decision-making. Accordingly, the paper
addresses the subject at both macro and micro levels. At the macro
level, it discusses metadata governance from the perspectives of
organizational policies, governance frameworks, and strategic
management. At the micro level, it explores the operational aspects of
metadata management, including metadata quality, lifecycle
management, governance processes, and practical applications in
information systems and data-intensive environments.

Purpose

This article explains the necessity of employing metametadata as a
tool for managing metadata and facilitating the transition toward
metadata governance.

Method

The study adopts an analytical—critical approach. It begins by
examining the importance of data governance and highlights the need
for metadata governance, considering metadata as a distinct type of
data within modern data ecosystems and emphasizing its role in
enhancing the semantic depth and effectiveness of data governance.
The paper then analyzes metadata management structures and tools
through several illustrative examples. Subsequently, it examines the
knowledge organization community's standards-based approach to
metadata management through the creation of metametadata using a
combination of automated and human processes. Finally,
recommendations are presented for the National Library and Archives
of Iran to support its transition toward metadata governance.

Findings

The findings indicate that metadata, as a form of data in its own right,
provides substantial benefits for documenting and describing primary
data. Structured description enables functions such as preservation,
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quality assurance, improved discovery and retrieval, and the overall
management of data entities. Metadata also facilitates the
representation of relationships among entities, defines appropriate
uses of data entities, manages access levels, establishes authenticity,
and enhances security. Furthermore, many requirements related to
confidentiality policies, retention, data cleansing, and access control
are implemented through metadata. As organizations generate
increasingly diverse metadata to support data management, the need
for systematic metadata management and the transition toward
metadata governance becomes increasingly evident. This transition
improves decision-making quality, data reusability, standards
compliance, and overall data governance. Metadata governance
ensures that metadata remain current, standardized, properly
versioned, and trustworthy.

Conclusion

The study concludes that implementing metadata governance is a
strategic necessity for improving the quality and sustainability of
information management within organizations. Achieving effective
metadata governance requires the development of governance
policies, the definition of organizational roles and responsibilities, the
establishment of quality control mechanisms, the development of
metadata registries, the implementation of a metametadata layer, the
adoption of artificial intelligence technologies, and a gradual
transition toward entity-based environments and linked data.
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Class: AdminMetadata
URI: http://id.loc.gov/ontologies/bibframe/AdminMetadata
Label: Administrative metadata
Definition: Metadata about the metadata, especially provenance information.
Used with: adminMetadata
Properties include: descriptionlLevel

adminMetadataFor
derivedErom
descriptionConventions
descriptionLanguage
generationProcess
descriptionModifier
descriptionAuthentication

Change Notes: 2016-04-21: New

(A 2,6kl o AdminMetadata M) .Y |

Sl e 8l 3 5 5LS 5 (gleslsl 3l g 3 S 4S5 Sl (gleslsl b s lubeal s

3l sled Wleds b Sl S sl 53 S80S (sleslsl 313 lis o g LS,A_;
iy s Ol o Slio ool dhaz 3l Llodd O iy o 3 Slio g5 o
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53T ks Sl S iy Dbl P s 5 (Gla el 55 Noslsl 3 Lie a5l

1 Vocabulary Encoding Scheme (VES)
2 lookup

3 record status

4 type of record

S type of control

¢ encoding level

" metadata provenance

8 description conversion
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Property

ASchema.org Type
Defined in the meta section.

Thing > Intangible > Property

.LJﬁﬁMﬁL%SJL&Q&AS}l{

(&) eKal) sty sl slaesls A5 gLl b

[more...]

A property, used to indicate attributes and relationships of some Thing; equivalent to rdf:Property.

Property Expected Type

Properties from Property

domainIncludes Class
Property
inverseof
rangeIncludes Class
Class or
supersededBy Enumeration or
Property

Properties from Thing

Text or
URL

additionalType

2

Description

Relates a property to a class that is (one of) the type(s) the property is expected to be used on.

Relates a property to a property that is its inverse. Inverse properties relate the same pairs of items to
each other. but in reversed direction. For example, the ‘alumni’ and ‘alumniOf’ properties are inverseOf
each other. Some properties don't have explicit inverses: in these situations RDFa and JSON-LD syntax

for reverse properties can be used.
Relates a property to a class that constitutes (one of) the expected type(s) for values of the property.

Relates a term (i.e. a property, class or enumeration) to one that supersedes it

An additional type for the item, typically used for adding more specific types from external vocabularies
inmicrodata syntax. This is a relationship between something and a class that the thing is in. Typically
the value is a URI-identified RDF class, and in this case corresponds to the use of rdf:type in RDF. Text

values can be used sparingly, for cases where useful information can be added without their being an

Sl 5 lukul <Meta> iz s gloslsl p Sliw chwo 5 ¥ JSS

() 0313l 3 JUast 5 6,158 50, 5 )1kl

! replacement record information

2 matching information
3 Schema.org
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! Digital Libraries Federation (DLF)

2 Submission Information Package (SIP)

3 Archival Information Package (AIP)

4 Dissemination Information Package (DIP)
5> Open Archival Information System (OAIS)
® METS Header

" descriptive metadata

8 administrative metadata

® file section

10 structural map

1 structural links

12 hehavior
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Top-level Element: <recordinfo>

Element <recordInfo>

Definition Information about the record.

Common:

Language-related: lang; xml:lang; script; transliteration

Linking: ID; IDREF; altRepGroup
Miscellaneous: displayLabel; usage

Specific: None

Attributes

<recordContentSource> <recordCreationDate> <recordChangeDate> <recordldentifier>
<recordOrigin> <recordInfoNote> <languageOfCataloging> <descriptionStandard>

Subelements

Examples EXAMPLES

Mappings MAPPINGS

390 3 Ikl (gloslsl B3 Sliv £ K3

rb b oj"_"'j L}_;.ou J_:J J"'Jj—A ))‘J\Jl:_,w‘ L c))_m‘jﬁ aMLj.«.ﬁ (i) Jg.w DL ASJJLQLQ.A
Sleslsl 315 Dl Jald (il (sl ol 035581 03151 3 & e I RecordInfo
(i P 3 O el o )b el bl 200 iy (Glsimn e e Sle3

el s 5 3 |kl 5wy Lo

! Metadata Object Description Standard (MODS)
2 language-based tags
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4.2 Top level elements

In the =<lido:lido> element six elements are nested at the top. Following is an outline of
these elements with short descriptions.

The =lido:lido= element fully encloses a metadata record. The following list contains
the six elements that can occur at the upper level of a LIDO record. Three of these are
mandatory elements:

= LIDO Metadata Record Identifier required
= Published Object Identifier

= Category

= Application Profile new in LIDO v1.1

+ Descriptive Metadata required

« Administrative Metadata required

The LIDO top level elements in XML syntax:

<lido:1lido>
<lido:1

oRecID lido:type="{...}">[...]</lido:lidoRecID>
ishedID>[...]</lido:objectPublishedID>
]</lido:category>

stionProfile lido:type="{...}">[...]</lido:applicationProfile>
>tiveMetadata xml:lang="{...}">[...]</lido:descriptiveMetadata>
rativeMetadata xml:lang="{...}">[...]

</lido:administrativeMetadata>
</lido:1lido>

9hd Ikl 5 eslsl By pde i 0SS
(53518 0 A3 5,138 30, (§ 30851 o 5
e (oo s dilea olas SO 51 Sty (gl s aS canl (gleslsl b s jlikial (g5l
! Lightweight Information Describing Objects (LIDO)
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<control> Control [toc]
Summary: A required child element of <ead> for recording bibliographic and administrative information about an EAD instance.
Attribute usage: Use @base to specify a URI (other than the base URI of the EAD instance) to be used for resclving relative URIs within

<control> or descendant elements.

Use @countryenceding to identify the authoritative source for values supplied in @countrycode. This attribute may be set
to "is03166-1" or "othercountryencoding.” If the value "othercountryencoding” is selected, further information regarding
the country codes used in the instance should be supplied in <conventiondeclaration=>.

Use @dateencoding to identify the rules for values provided in @normal, @standarddate, @notbefore, and @notafter in
date elements. This attribute may be set to "isoB601" or “otherdateencoding.” If the value "otherdateencoding” is
selected, further information regarding the rules for normalized date values used in the instance should be supplied in
<conventiondeclaration>.

Use @langencoding to identify the authoritative source for values supplied in @lang and @langcode. This attribute may be
set to "is0639-1," "is0639-2b," “is0639-3," or “otherlangencoding.” Previous versions of EAD prescribed the use of ISO
639-2b, so "iso639-2b" may be the most commonly used value. If the value "otherlangencoding” is selected, further
information regarding the language codes used in the instance should be supplied in <conventiondeclaration>.

May contain: conventiondeclaration, filedesc, languagedeclaration, localcontrol, locall declaration, mainti [,
maintenancehistory, maintenancestatus, otherrecordid, publicationstatus, recordid, representation, rightsdeclaration,
sources

May occur within: ead

Description and Usage: Use <control> to record any bibliographic information about an EAD instance and administrative information necessary to

manage it. <control> can include information about the identity, creation, maintenance, rights, and status of the instance
as well as about the languages, rules, and authorities used in the composition of the description.

<control> must contain the following information about the EAD instance:

A unique identifier within <recordid>. (Other associated identifiers may be given in <otherrecordid>.)
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! General International Standard Archival Description (ISAD(G))
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1 metadata owner

2 metadata steward

% metadata custodian
4 metametadata layer
5 entity identity

6 FAIR
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