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Abstract

Diamond Open Access journals face increasing challenges in ensuring metadata quality,
interoperability, persistent identification, digital preservation, and international visibil-
ity while operating with limited financial and technological resources. Although Open
Journal Systems (OJS) provides a robust publishing platform, the absence of an integrated
technological governance model can hinder the systematic coordination of scholarly com-
munication infrastructures. This study proposes and evaluates a Technological Governance
Framework for Diamond Open Access journals using a Design Science Research methodol-
ogy. The framework is organized into five governance dimensions: metadata management,
persistent identifiers, scholarly interoperability, digital preservation, and editorial technolo-
gies. To support the assessment of technological governance performance, five composite
indicators were integrated into a Technological Governance Index (TGI). The framework
was evaluated through its implementation in the Innovación y Software journal, demon-
strating its practical feasibility within a real Diamond Open Access publishing environment.
The implementation achieved high levels of metadata quality, persistent identifier adoption,
preservation, and interoperability, with a TGI of 97.43%. The journal also received the
inaugural Crossref Metadata Excellence Award in the New Members category in 2025,
providing complementary evidence of the metadata quality achieved in the evaluated case
study. Although the results demonstrate the feasibility of the proposed governance model
within the evaluated institutional context, further multi-journal studies are required to
assess its transferability and broader applicability. The proposed framework provides a
structured and measurable basis for coordinating technological capabilities in Diamond
Open Access publishing and for future research on technological governance, metadata
quality, interoperability, and digital sustainability.

Keywords: Diamond Open Access; technological governance; Open Journal Systems;
scholarly interoperability; metadata quality

1. Introduction
Open Science has transformed scientific communication by promoting transparency, ac-

cessibility, collaboration, and reproducibility throughout the research lifecycle. This paradigm
has encouraged governments, funding agencies, universities, and publishers to adopt policies
that facilitate unrestricted access to scholarly outputs and research data (Dash, 2025). Within
this context, Diamond Open Access has emerged as a publishing model that removes financial
barriers for authors and readers while reinforcing the public value of scientific communica-
tion (Tenorio-Fornés et al., 2021). However, the increasing complexity of digital scholarly
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communication has shifted attention from providing open access alone toward ensuring that
publications remain discoverable, interoperable, and reusable across heterogeneous informa-
tion systems. Consequently, technological infrastructures have become strategic assets for
open-access journals, and their long-term sustainability depends not only on editorial quality
but also on the governance mechanisms supporting scientific publishing (Wahyudi et al., 2025).

The growing adoption of Diamond Open Access has increased the importance of
open scholarly infrastructures that support the complete lifecycle of scientific communica-
tion. Community-driven journals depend on interoperable technologies for the exchange,
preservation, and dissemination of scholarly information without introducing financial
or technological barriers (Andringa et al., 2024). These infrastructures integrate persistent
identifiers, metadata exchange protocols, digital preservation services, and standardized
communication mechanisms among repositories, indexing platforms, and research informa-
tion systems (Arning, 2025). Their coordinated operation enables journals to participate in
interconnected scholarly ecosystems and has shifted institutional priorities from deploying
isolated publishing tools to building sustainable, interoperable digital environments.

Within these environments, metadata quality is a fundamental determinant of schol-
arly discoverability, machine readability, semantic interoperability, research assessment,
and the automated integration of publications into global digital ecosystems. As scholarly
communication increasingly relies on automated harvesting and machine-to-machine in-
teractions, incomplete or inconsistent metadata can significantly reduce the visibility and
accessibility of research (Lammey, 2023). The widespread adoption of FAIR principles has
further reinforced this role, as metadata constitute a primary mechanism for information
exchange among repositories, indexing services, publishers, and funding organizations.
Therefore, metadata quality is no longer limited to compliance with technical standards but
has become essential for maximizing the impact, reuse, and long-term preservation of schol-
arly publications (Otroshcenko et al., 2026). Achieving this objective requires governance
mechanisms that can coordinate multiple standards, identifiers, and editorial workflows
within a coherent technological ecosystem (Manola, 2023).

Persistent identifiers and interoperable metadata schemas are particularly important in
this context. Digital Object Identifiers (DOIs), Open Researcher and Contributor IDs (OR-
CID), and Research Organization Registry (ROR) identifiers establish reliable links among
publications, researchers, institutions, and research outputs across distributed scholarly
infrastructures (Shamly & A., 2026). At the same time, metadata standards and exchange
protocols enable these identifiers to be interpreted consistently by indexing services, repos-
itories, funding agencies, and research information systems. Consequently, identifiers,
metadata standards, and interoperability protocols must operate as complementary ele-
ments of an integrated governance strategy rather than as isolated technologies (Chen, 2023).
This challenge is especially relevant for university-based Diamond Open Access journals,
which often face resource constraints while being increasingly expected to meet international
requirements for metadata quality and interoperability (Hodapp & Hanelt, 2022).

Despite the availability of open-source publishing platforms and internationally recog-
nized standards, many university-based Diamond Open Access journals continue to experi-
ence limited visibility, fragmented interoperability, and inconsistent metadata quality (Jensen
& Katz, 2025). These limitations often result not from the absence of technological resources,
but from the lack of mechanisms to coordinate heterogeneous components across the editorial
ecosystem. Persistent identifiers, metadata standards, preservation services, and authentica-
tion mechanisms are frequently implemented as independent functionalities without coherent
relationships among them (Zou, 2026). Such fragmentation can generate incomplete metadata
records, inconsistent scholarly identities, duplicated processes, and reduced compatibility
with international scholarly infrastructures. Consequently, technological investments do not
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necessarily translate into greater discoverability, interoperability, or long-term sustainability.
This situation reveals a governance gap in which technological capabilities exist but are not
orchestrated under a unified strategy to maximize their collective value (Chavarro et al., 2025).

Recent research has advanced individual aspects of scholarly publishing infrastructures,
including metadata standardization, persistent identifiers, digital preservation, editorial work-
flow optimization, and open scholarly communication (Manghi, 2024). These contributions
have strengthened the adoption of international standards and improved the interoperability
of specific components. Nevertheless, existing approaches generally address these capabil-
ities independently, emphasizing particular tools, standards, or services rather than their
coordinated governance across the editorial lifecycle. As a result, the relationships among
metadata quality, scholarly identity management, persistent identifiers, interoperability, preser-
vation, and editorial technologies remain conceptually fragmented (Massari et al., 2024). This
fragmentation limits the development of transferable strategies that university journals can
systematically adopt to strengthen their participation in global scholarly communication infras-
tructures. Therefore, a governance framework integrating these complementary dimensions
into a coherent technological model is still needed (Baglioni et al., 2025).

To address this gap, this study adopts a technological governance perspective, con-
ceptualizing scholarly publishing infrastructures as integrated ecosystems rather than as
collections of independent technological components. Under this perspective, metadata
quality, persistent identifiers, scholarly identity management, interoperability, preservation
services, and editorial technologies are treated as complementary governance dimensions
(Fallahhusein et al., 2025). The proposed approach focuses on their coordinated orchestra-
tion via a modular framework that supports sustainable, interoperable scholarly commu-
nication. This perspective facilitates the alignment of editorial processes with international
metadata standards while providing the flexibility required to progressively incorporate
new services, standards, and persistent identifier ecosystems without disrupting existing
workflows (Guerra Blanco, 2025; Mora-Campos et al., 2024; Rooryck et al., 2024; Simard et al.,
2024). Accordingly, technological infrastructure is considered a strategic governance asset
supporting metadata quality, institutional visibility, and digital sustainability.

This study aims to design and evaluate a modular Technological Governance Frame-
work for university-based Diamond Open Access journals by coordinating open scholarly
infrastructures. The framework is developed as a Design Science Research artifact and evalu-
ated through its implementation in a real institutional publishing environment. Its principal
scientific contribution lies in conceptualizing heterogeneous scholarly infrastructures as coor-
dinated governance dimensions rather than isolated technological services. The proposed
framework provides a unified model for coordinating metadata management, persistent
identifiers, interoperability, editorial technologies, and digital preservation. The remainder of
this paper is organized as follows. Section 2 reviews the related literature on Diamond Open
Access, scholarly publishing infrastructures, metadata quality, persistent identifiers, and
technological governance. Section 3 describes the research design, governance framework,
architectural dimensions, implementation process, and evaluation methodology. Section 4
presents the implementation results, metadata quality assessment, and benchmarking out-
comes. Section 5 discusses the implications of the framework for scholarly communication,
institutional publishing, and open scholarly infrastructures. Finally, Sections 6 and 7 present
the conclusions, study limitations, and future research directions.

2. Related Works
Diamond Open Access (DOA) has evolved from an alternative publishing model to

an increasingly recognized component of the global scholarly communication ecosystem.
Recent studies consistently characterize DOA journals as community-driven publishing
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initiatives that eliminate publication fees for both authors and readers while promoting
equitable access to scientific knowledge. Large-scale mapping studies have demonstrated
that the Diamond model is considerably more widespread than previously assumed, partic-
ularly among university journals and institutions in the Global South. However, their repre-
sentation in major indexing databases remains disproportionately low (Khanna et al., 2022;
Taubert et al., 2024). Beyond quantifying the model’s growth, recent research has shifted
toward understanding the conditions that determine its long-term sustainability. Com-
parative and regional analyses indicate that financial stability, institutional commitment,
governmental support, and open research practices positively influence the sustainability
of Diamond journals. In contrast, dependence on volunteers, limited technical capacity,
prestige asymmetries, and weak international visibility continue to threaten their long-term
viability (Kwanya & Ateka, 2026; Peruginelli & Faro, 2024; Yoon et al., 2024). Collectively,
these studies demonstrate that the principal challenge facing Diamond Open Access is
no longer validating the publishing model itself, but ensuring that institutional journals
possess the organizational and technological capabilities required to sustain high-quality
scholarly communication in increasingly interconnected digital environments.

Open scholarly infrastructures have consequently emerged as a fundamental pillar
for supporting the sustainability, transparency, and interoperability of Diamond Open
Access publishing. Unlike proprietary publishing ecosystems, these infrastructures are
conceived as community-governed technological environments that integrate editorial
management systems, repositories, metadata services, preservation networks, and persis-
tent identifier infrastructures, all built on open standards. Recent research argues that the
resilience of scholarly communication depends not only on the availability of individual
technological components but also on interoperable infrastructures that facilitate seamless
information exchange among publishers, repositories, indexing services, research organiza-
tions, and funding agencies (Brembs et al., 2023; Hanisch et al., 2023). Similarly, studies
on institutional publishing ecosystems emphasize that the progressive adoption of open
infrastructures strengthens institutional autonomy, reduces technological dependence on
commercial providers, and promotes greater transparency throughout the scholarly com-
munication lifecycle (Belliard & Karvovskaya, 2025; Peruginelli & Faro, 2024). Nevertheless,
existing investigations continue to examine these infrastructures primarily from technical,
organizational, or policy-oriented perspectives, with comparatively little attention to the
governance mechanisms needed to coordinate their multiple technological components.
Consequently, although the literature recognizes open scholarly infrastructures as essential
enablers of sustainable publishing, it still offers limited guidance on how to systematically
integrate these heterogeneous services into a coherent governance strategy that maximizes
metadata quality, interoperability, and long-term digital sustainability.

The literature reveals that the main technological capabilities required for sustainable
scholarly publishing have developed through largely independent research and infrastruc-
ture trajectories. Metadata quality studies primarily emphasize completeness, semantic
richness, and compliance with machine-readable standards (Delgado-Quirós & Ortega, 2024;
Hendricks et al., 2020; Johnston et al., 2024; Tolwinska, 2021). Persistent identifier research
focuses on entity disambiguation and on establishing reliable relationships among publica-
tions, researchers, and institutions (Cousijn et al., 2021; Johnston et al., 2024; Meadows et al.,
2019). Interoperability studies, in turn, examine standards and protocols such as JATS XML,
OAI-PMH, and OpenAIRE guidelines as mechanisms for machine-to-machine information
exchange (Becerril-García et al., 2020; Cho, 2022; Jertec Musap, 2023; Jertec Musap et al., 2023;
Odu & Ekanger, 2020). Similarly, research on editorial technologies concentrates on platform
extensions and workflow automation, whereas digital preservation studies primarily address
the long-term protection and accessibility of scholarly content (Dvořáková & Gomola, 2025;
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Gul et al., 2019; Lamury & Willinsky, 2025; Mitchell, 2021; Nurhidayah et al., 2025; Sprout &
Jordan, 2018; Velez-Estevez et al., 2023; Vijesh, 2024).

Although these research streams have substantially strengthened individual compo-
nents of scholarly communication, they differ considerably in their analytical focus and
level of integration. Metadata and persistent identifier studies primarily address infor-
mation quality and entity identification; interoperability research focuses on technical
exchange mechanisms; editorial technology studies emphasize workflow efficiency; and
preservation research prioritizes long-term accessibility and resilience. Consequently, these
approaches tend to optimize individual technological capabilities rather than examine their
interdependencies across the editorial lifecycle. Existing governance-oriented contribu-
tions provide broader organizational or infrastructure perspectives, but they offer limited
operational guidance for coordinating metadata, identifiers, interoperability, editorial tech-
nologies, and preservation within a single technological governance model (Belliard &
Karvovskaya, 2025; Brembs et al., 2023; Hanisch et al., 2023; Malaguarnera et al., 2025;
Peruginelli & Faro, 2024).

The critical comparison above indicates that the principal gap is not the absence
of technological solutions, standards, or scholarly infrastructures. Rather, the literature
lacks an operational governance model that defines how these heterogeneous capabilities
should be coordinated as interdependent components of the editorial lifecycle. Existing
contributions provide valuable technological building blocks and, in some cases, broader
infrastructure or organizational principles, but they do not establish a unified, measurable
framework for the technological orchestration of these technologies in Diamond Open
Access university journals. This gap motivates the development of the Technological
Governance Framework proposed in this study. The framework does not introduce new
publishing technologies; instead, it integrates existing infrastructures into a coherent gover-
nance model and operationalizes this coordination through five measurable technological
dimensions. Table 1 summarizes the comparative scope of the reviewed studies and
highlights the limited integration of the five technological dimensions within existing
governance-oriented contributions.

Table 1. Comparative analysis of the technological dimensions addressed by the reviewed studies.

Reference DOA Open Infra. Metadata PID Interop. Editorial Tech. Preservation Tech. Gov. Contribution Type

Khanna et al. (2022) • Review
Taubert et al. (2024) • Policy Analysis
Yoon et al. (2024) • Empirical Study
Kwanya and Ateka (2026) • Case Study
Peruginelli and Faro (2024) • • • Framework
Brembs et al. (2023) • • • Conceptual
Hanisch et al. (2023) • • • Review
Belliard and Karvovskaya
(2025) • • Framework

Hendricks et al. (2020) • • Technical
Tolwinska (2021) • • Empirical
Delgado-Quirós and
Ortega (2024) • • Case Study

Johnston et al. (2024) • • • Technical
Meadows et al. (2019) • • • Infrastructure
Cousijn et al. (2021) • • • Review
Cho (2022) • • • Technical
Becerril-García et al. (2020) • • • Technical
Jertec Musap (2023) • • • Case Study
Odu and Ekanger (2020) • • • Empirical
Vijesh (2024) • • • • System Development
Dvořáková and Gomola
(2025) • • • Technical
Lamury and Willinsky
(2025) • • • • Technical

Velez-Estevez et al. (2023) • • • • Case Study
Mitchell (2021) • Preservation
Nurhidayah et al. (2025) • Case Study
Gul et al. (2019) • Review
Sprout and Jordan (2018) • Infrastructure

This research • • • • • • • • Technological Governance
Framework
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3. Materials and Methods
This section describes the methodological approach adopted to design, implement,

and evaluate the proposed Technological Governance Framework for Diamond Open Ac-
cess university journals. The research combines a design-oriented methodology with the
practical implementation of the framework in a real institutional publishing environment,
enabling systematic conceptual development and empirical validation. The following
subsections present the research design; the proposed governance framework and its archi-
tecture; the implementation environment; and the evaluation methodology used to assess
the framework’s effectiveness in improving metadata quality, scholarly interoperability,
and technological sustainability. This methodological structure ensures the reproducibil-
ity of the proposed approach while providing a comprehensive basis for analyzing the
results obtained.

3.1. Research Design

This research adopts the Design Science Research (DSR) paradigm to guide the devel-
opment and validation of a Technological Governance Framework for university-based
Diamond Open Access journals. DSR is particularly well-suited to investigations whose
primary objective is to develop innovative artifacts that address identified organizational
or technological problems while also contributing to scientific knowledge (Hevner et al.,
2004). In contrast to purely descriptive or explanatory research approaches, DSR provides
a structured methodological foundation for the design, implementation, and evaluation
of research artifacts aimed at addressing identified problems. Although DSR commonly
supports iterative artifact refinement, the present study adopts a sequential design and
evaluation process because the primary objective was to design and demonstrate the
feasibility of an a priori framework in a real university publishing environment. The
proposed governance framework is therefore considered the principal research artifact,
integrating multiple technological components into a coherent governance architecture that
supports metadata excellence, scholarly interoperability, and the long-term sustainability
of institutional scholarly publishing (Gregor & Hevner, 2013).

The research process was organized into five sequential phases following the general
principles of Design Science Research (Peffers et al., 2007). The first phase consisted of
problem identification through a critical review of the recent literature on Diamond Open
Access publishing, scholarly communication infrastructures, metadata quality, persistent
identifier ecosystems, interoperability standards, editorial technologies, and digital preser-
vation. Based on the identified research gap, the second phase defined the functional and
technological requirements of a governance framework capable of coordinating these het-
erogeneous infrastructures. The third phase then developed the conceptual Technological
Governance Framework and its five governance dimensions independently of any specific
journal implementation. Only after the framework and its operational architecture had
been defined was the artifact instantiated in the Innovación y Software journal as a case
study. Finally, the implemented artifact was evaluated using metadata quality indicators
and interoperability benchmarks. Thus, the journal implementation served as a demonstra-
tion and evaluation context rather than as the source from which the general framework
was abstracted.

The sequential structure was intentional. The framework was designed a priori based
on the identified research gap and requirements derived from the literature and relevant
scholarly communication standards, before its instantiation in the case study. Consequently,
the evaluation reported in this study was used to assess the feasibility, coherence, and
practical utility of the artifact rather than to initiate a second design iteration. This approach
was appropriate for the scope of the present research, which focused on demonstrating
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and evaluating a defined governance artifact in a real institutional publishing environment.
Iterative refinement based on comparative evaluations across multiple journals remains an
important direction for future research.

The framework design was informed by internationally adopted standards, specifica-
tions, and open scholarly infrastructures that define the current technological ecosystem
of scholarly communication. These sources were used to identify generic governance
requirements and technological capabilities, including persistent identification, metadata
management, interoperability, editorial workflow support, and digital preservation. The
framework therefore defines technology-independent governance dimensions and coor-
dination principles before any specific implementation choices are made. Existing tech-
nologies and services were subsequently selected during the case-study instantiation to
operationalize these generic requirements within the Innovación y Software publishing en-
vironment. Figure 1 summarizes the Design Science Research process adopted in this
study, illustrating the sequential phases that guided the development, implementation, and
evaluation of the proposed Technological Governance Framework.

Figure 1. Design Science Research process adopted in this study.

To ensure methodological rigor, the evaluation emphasized the practical utility, coher-
ence, and reproducibility of the proposed artifact rather than the performance of individual
technological components. In the context of the present study, the evaluation was con-
ceived as a structured assessment of the implemented artifact within a real institutional
environment. The results were therefore used to determine whether the framework could
be operationalized and evaluated through measurable governance indicators, rather than
to claim the completion of an iterative DSR cycle.

The evaluation was conducted through a single-institutional case study to exam-
ine the feasibility and practical applicability of the proposed Technological Governance
Framework in a real Diamond Open Access publishing environment. Consistent with the
Design Science Research paradigm, this evaluation is intended to demonstrate the utility
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of the proposed artifact rather than to establish its universal validity across all scholarly
publishing contexts.

3.2. Technological Governance Framework

Within the Design Science Research paradigm, the proposed Technological Gover-
nance Framework constitutes the primary research artifact developed in this study. The
framework is not intended to represent the complete organizational governance of a schol-
arly journal; rather, it addresses the specific governance of the technological capabilities
and infrastructures that support the editorial lifecycle. Its novelty does not reside in in-
troducing new publishing technologies, but in providing a modular governance model
that systematically integrates existing scholarly infrastructures into a coherent conceptual
architecture. The framework therefore contributes a transferable governance perspective
that can guide the technological evolution of institutional Diamond Open Access journals
beyond the implementation of individual software components.

The proposed Technological Governance Framework was conceived as a modular
governance model to coordinate the heterogeneous technological services that support
scholarly communication in university-based Diamond Open Access journals. Rather
than introducing new publishing technologies, the framework integrates existing scholarly
infrastructures into a coherent governance architecture that facilitates metadata excellence,
persistent identification, interoperability, digital preservation, and sustainable editorial
management. This approach recognizes that the principal challenge faced by institutional
journals is not the absence of technological solutions but the lack of systematic mechanisms
to orchestrate these complementary services throughout the scholarly publishing lifecycle.
Consequently, the framework provides a structured governance perspective that aligns
technological resources with editorial processes to improve the quality, visibility, and
sustainability of scientific publications.

For the purposes of this study, technological governance is defined as the structured
process by which technological capabilities are planned, coordinated, assigned, monitored,
and continuously evaluated to support scholarly publishing. This definition distinguishes
governance from technological architecture. While architecture describes the organiza-
tion and interaction of technological components, governance establishes the mechanisms
through which technological priorities are defined, responsibilities are assigned, imple-
mentation decisions are coordinated, compliance with technical requirements is monitored,
and technological changes are managed over time. The proposed framework therefore
addresses a specific technological governance domain within the broader governance of
scholarly publishing. It does not claim to replace institutional or editorial governance;
rather, it provides a structured model for governing the technological infrastructure on
which these activities depend.

Within this scope, governance is operationalized through five mechanisms: require-
ment definition, technological coordination, responsibility allocation, compliance moni-
toring, and continuous evaluation. Requirement definition establishes the technological
capabilities that the journal should maintain. Technological coordination specifies how
heterogeneous infrastructures and services are integrated across the publishing lifecy-
cle. Responsibility allocation identifies the roles responsible for adopting and maintain-
ing technological capabilities. Compliance monitoring verifies the fulfilment of defined
technological and interoperability requirements. Finally, continuous evaluation supports
evidence-based improvement through measurable governance indicators. These mecha-
nisms provide the governance dimension of the framework, while the technologies and
standards described in the subsequent sections represent the infrastructure through which
the governance process is implemented.
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The framework was designed around five fundamental principles derived from the
analysis of the literature and the technological requirements identified during the research
process. First, modularity allows individual technological services to be incorporated,
replaced, or extended without affecting the overall governance architecture. Second, in-
teroperability ensures seamless information exchange through internationally recognized
metadata standards and communication protocols. Third, openness promotes the adop-
tion of community-driven infrastructures and non-proprietary technologies that support
Diamond Open Access publishing. Fourth, scalability enables the framework to be imple-
mented in journals with different editorial capacities and technological maturity levels.
Finally, sustainability emphasizes the long-term coordination of technological resources to
guarantee continuous scholarly communication, digital preservation, and metadata quality
over time.

Based on these principles, the framework organizes the technological ecosystem into
five complementary governance dimensions. The first dimension focuses on metadata qual-
ity management, ensuring the completeness, consistency, and standardization of scholarly
metadata. The second dimension coordinates persistent identifier ecosystems, including
DOI, ORCID, ROR, and other globally adopted identifiers that strengthen scholarly connec-
tivity. The third dimension addresses interoperability by integrating metadata standards,
harvesting protocols, repositories, and indexing infrastructures. The fourth dimension
governs editorial technologies that support manuscript management, metadata generation,
validation, and dissemination. Finally, the fifth dimension encompasses digital preservation
and technological sustainability, guaranteeing the long-term accessibility, integrity, and
resilience of scholarly information.

The interaction among these five governance dimensions enables the construction of
an integrated technological ecosystem in which metadata, editorial workflows, persistent
identifiers, interoperability services, and preservation infrastructures operate as comple-
mentary rather than independent components. Through this coordinated approach, the
proposed framework seeks to maximize scholarly interoperability while supporting the
sustainable operation of university Diamond Open Access journals. Figure 2 presents
the conceptual architecture of the proposed Technological Governance Framework and
illustrates the relationships among its principal governance dimensions.

Figure 2. Conceptual architecture of the proposed Technological Governance Framework.
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3.3. Framework Architecture

The conceptual framework described in Section 3.2 was operationalized through a
modular technological architecture. The purpose of this architecture is not to redefine the
five governance dimensions, but to specify how the heterogeneous technological compo-
nents required by the framework interact with the editorial workflow and with external
scholarly infrastructures. Accordingly, the architecture represents the implementation
structure of the proposed governance model, while the five dimensions defined constitute
its conceptual structure.

Within the operational architecture, information flows from the editorial platform
toward external scholarly infrastructures through a sequence of coordinated technolog-
ical interactions. Editorial metadata are generated and enriched during the publishing
workflow, subsequently processed by identifier and interoperability services, and finally
exposed to external scholarly infrastructure for implementing mechanisms that operate
in parallel with the archive of publications and associated metadata. This implementa-
tion logic translates the conceptual governance model into a coordinated technological
workflow, reducing the need for isolated manual interventions.

The modular nature of the architecture also allows additional technological services to be
incorporated without requiring substantial modifications to the existing governance structure.
New persistent identifier services, metadata standards, interoperability protocols, editorial
extensions, or preservation infrastructures can be integrated as independent modules while
maintaining compatibility with the remaining components. Consequently, the proposed
architecture provides a flexible technological foundation that adapts to the ongoing evolution
of scholarly communication infrastructures while preserving interoperability and governance
consistency. Figure 3 illustrates the operational architecture used to implement the proposed
Technological Governance Framework and the interactions among its principal technological
components. The framework and its operational architecture are defined independently
of any particular journal implementation. The following section presents the Innovación y
Software journal as a case study used to demonstrate the practical operationalization of the
proposed framework in a real Diamond Open Access publishing environment.

Figure 3. Operational architecture for implementing the proposed Technological Governance Framework.
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3.4. Case Study and Implementation Environment

To demonstrate the practical operationalization of the proposed framework, a case
study was conducted in the peer-reviewed Diamond Open Access journal Innovación
y Software, published by Universidad La Salle (Peru). Established in 2020, the journal
specializes in Software Engineering, Computer Science, Information Systems, and related
computing disciplines, publishing articles in both Spanish and English. The journal operates
entirely under the Diamond Open Access model, providing unrestricted access to its
contents without charging publication or subscription fees. The journal was selected as
a real-world environment to demonstrate the operationalization of the framework under
conditions commonly encountered by university-based Diamond Open Access journals.

The technological infrastructure supporting the implementation consists of Open Jour-
nal Systems (OJS) version 3.1.2.1 deployed on a production server running Apache 2.4.6,
PHP 7.3.33, MariaDB 5.5.65, and CentOS Linux 7.8.2003. Secure communications are en-
sured through HTTPS using automatically renewed TLS certificates managed by Certbot
and Let’s Encrypt. Although this infrastructure corresponds to a mature production envi-
ronment rather than the latest OJS release, it represents a realistic technological scenario
shared by many institutional journals that continue operating stable editorial platforms
while progressively incorporating new interoperability services and scholarly communica-
tion standards.

The operational architecture was implemented during the first semester of 2025 follow-
ing a structured deployment strategy. The implementation included the installation and
configuration of the editorial platform, customization of editorial workflows, integration
of interoperability services, activation of persistent identifier services, implementation of
metadata management extensions, incorporation of author contribution and Sustainable
Development Goals (SDG) classification modules, and subsequent verification of metadata
exchange and preservation services. Functional verification tests were finally performed to
assess the correct interaction among the implemented technological components before the
system entered full production.

From an editorial perspective, the framework supports the complete scholarly pub-
lishing lifecycle, including manuscript submission, peer review, copyediting, production,
and publication. These editorial processes are complemented by an extensive metadata
management ecosystem supporting Dublin Core, MODS, OpenURL, JATS XML, Crossref
XML, JSON-LD, Schema.org, and OAI-PMH, thereby enabling metadata interoperability
across multiple scholarly infrastructures. Simultaneously, the framework integrates a com-
prehensive persistent identifier ecosystem including DOI, ORCID, ROR, ARK, and PURL,
allowing the persistent identification of publications, authors, institutions, and digital
resources throughout the editorial workflow.

Interoperability was further strengthened by integrating multiple scholarly infrastruc-
tures and preservation services. Published metadata are automatically exposed through
standardized harvesting protocols and become available to services such as Crossref, DOAJ,
Google Scholar, OpenAlex, OpenAIRE, Dimensions, BASE, CORE, and institutional repos-
itories. Long-term preservation is ensured through the simultaneous operation of the
PKP Preservation Network (PKP PN), LOCKSS, CLOCKSS, local backup mechanisms, and
standardized archival workflows. Together, these services establish an interoperable pub-
lishing ecosystem that maximizes the visibility, accessibility, preservation, and long-term
sustainability of scholarly outputs.

The operational implementation of the framework relied on a broad ecosystem of OJS
plugins that extend the native editorial platform with advanced functionalities supporting
metadata enrichment, interoperability, persistent identifiers, editorial management, preser-
vation, analytics, and research assessment. Rather than functioning as isolated extensions,
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these plugins collectively implement the governance dimensions proposed in this research
by coordinating the interaction between editorial workflows and external scholarly in-
frastructures. The generic requirements derived from the literature and the DSR design
process are summarized in Table 2. These requirements define the conceptual governance
framework independently of any specific journal or technology. The generic framework
requirements were subsequently operationalized through specific technologies and services
in the Innovación y Software case study. Table 3 therefore reports implementation choices
rather than additional components of the conceptual framework.

Table 2. Generic governance dimensions and requirements of the proposed Technological Gover-
nance Framework.

Governance Dimension Generic Governance Requirement Governance Objective

Metadata Quality Management Standardized, complete, consistent, and
machine-readable scholarly metadata

Ensure the semantic quality,
completeness, and machine-actionability
of scholarly records throughout the
publishing lifecycle.

Persistent Identifier Ecosystem Persistent identification and
disambiguation of scholarly entities

Establish reliable and persistent
relationships among publications,
authors, institutions, and other
scholarly entities.

Interoperability Management
Standardized exchange of scholarly
information across
heterogeneous systems

Enable machine-to-machine
communication and the consistent
exchange of scholarly metadata among
internal and external infrastructures.

Editorial Technology Integration
Coordination of editorial workflow
technologies and scholarly
infrastructure services

Integrate editorial processes with
technological services supporting
submission, review, production,
publication, and related scholarly
communication activities.

Digital Preservation and Sustainability
Long-term accessibility, integrity, and
resilience of scholarly content and
infrastructure

Ensure the continued availability and
preservation of scholarly publications
and associated metadata over time.

Table 3. Case-study technologies used to operationalize the proposed governance framework in
Innovación y Software.

Governance Dimension Implementation Category Technologies and Services Used in the
Case Study

Metadata Quality Management Metadata standards and management
Dublin Core, MODS 3.4, ONIX-PL, JATS
XML, Crossref XML, JSON-LD,
Schema.org, and metadata
management extensions.

Persistent Identifier Ecosystem Persistent identification services
DOI registration through Crossref,
ORCID integration, ROR affiliation
identification, ARK, and PURL services.

Interoperability Management Exchange protocols and external services

OAI-PMH 2.0, REST APIs, Crossref
REST API, ORCID API, ROR API,
OpenAIRE API, JATS XML, and
machine-readable export services.

Editorial Technology Integration Editorial workflow and
platform extensions

Open Journal Systems editorial
workflow, metadata management
extensions, author contribution modules,
Sustainable Development Goals
classification, usage statistics, and
workflow-related extensions.

Digital Preservation and Sustainability Preservation and backup infrastructure
PKP Preservation Network, LOCKSS,
CLOCKSS, and local
backup infrastructure.
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3.5. Evaluation Metrics and Validation Procedure

The proposed Technological Governance Framework was evaluated through a multidi-
mensional validation strategy designed to assess its effectiveness across the five governance
dimensions defined in this study. Rather than relying on a single performance metric,
the evaluation considered a complementary set of quantitative indicators that collectively
measure metadata quality, persistent identifier adoption, scholarly interoperability, digital
preservation, and editorial performance. This multidimensional approach enables a compre-
hensive assessment of the technological ecosystem created around the journal while ensuring
that each governance dimension is independently measurable. The selected indicators were
chosen because they are widely recognized within scholarly communication infrastructures
and can be objectively verified through platform services and external validation tools.

The evaluation was conducted using operational data from the production deploy-
ment of the Innovación y Software journal following the implementation of the proposed
framework in the first semester of 2025. Evidence was collected from multiple internal
and external sources, including OJS administrative reports, Crossref Participation Reports,
OAI-PMH validation services, OpenAIRE harvesting records, Google Scholar indexing sta-
tus, PKP Preservation Network reports, metadata exported in JATS XML and Dublin Core
formats, and server usage statistics. Collecting information from multiple independent
services minimizes the risk of measurement bias and provides external verification of the
interoperability achieved by the proposed framework.

Table 4 summarizes the indicators employed during the validation process. Each
indicator is explicitly associated with one of the governance dimensions and specifies both
the measurement criterion and the corresponding evidence source. This mapping ensures
methodological traceability between the conceptual framework presented in previous
sections and the empirical validation reported in Section 4. Moreover, all indicators were
selected because they are reproducible in any institutional journal implementing Open
Journal Systems, facilitating future replication studies and comparative evaluations.

Table 4. Evaluation metrics used to validate the proposed Technological Governance Framework.

Framework Dimension Indicator Measurement Criterion Evidence Source

Metadata Quality
Management Metadata Quality Score Percentage of completed

mandatory metadata fields OJS metadata records

Metadata Quality
Management JATS Completeness Successful generation and

validation of JATS XML JATS XML validator

Metadata Quality
Management Dublin Core Compliance Successful export of Dublin

Core metadata
OAI-PMH/Dublin
Core records

Persistent Identifier
Ecosystem DOI Coverage Percentage of published

articles assigned a DOI Crossref registry

Persistent Identifier
Ecosystem ORCID Coverage Percentage of authors linked

to ORCID identifiers OJS author profiles

Persistent Identifier
Ecosystem ROR Coverage Percentage of affiliations

linked to ROR identifiers Author affiliation metadata

Scholarly Interoperability OAI-PMH Validation Successful metadata
harvesting OAI validator

Scholarly Interoperability Crossref Participation Metadata completeness
reported by Crossref Crossref Participation Report

Scholarly Interoperability OpenAIRE Harvest Successful harvesting status OpenAIRE portal

Scholarly Interoperability Google Scholar Indexing Indexed published articles Google Scholar

Digital Preservation and
Sustainability PKP PN Status Successful preservation

deposits PKP PN Dashboard

Editorial Technologies Editorial Workflow Time Average processing time from
submission to publication OJS editorial reports
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To quantitatively evaluate the technological implementation of the proposed frame-
work, five composite indicators were defined, each representing one governance dimension.
Every indicator is normalized to a scale from 0 to 100, with higher values indicating better
compliance with the corresponding governance dimension. Finally, the five composite
indicators are integrated into the Technological Governance Index (TGI), which provides
an overall assessment of technological governance implementation.

The first governance dimension evaluates the quality and completeness of scholarly
metadata through the Metadata Quality Score (MQS). This composite indicator integrates
the principal metadata elements required for semantic interoperability and scholarly com-
munication, including bibliographic references, abstracts, JATS XML validation, Dublin
Core compliance, Schema.org annotations, and JSON-LD metadata. The MQS is calculated
as follows in Equation (1):

MQS =
RC + AC + JV + DC + SG + JL

6
(1)

where

• RC = References Coverage (%).
• AC = Abstract Coverage (%).
• JV = JATS XML Validation (%).
• DC = Dublin Core Compliance (%).
• SG = Schema.org Metadata Coverage (%).
• JL = JSON-LD Metadata Coverage (%).

The second governance dimension measures the implementation of the persistent
identifier ecosystem through the Persistent Identifier Ecosystem Score (PIES). This indicator
evaluates the implementation of persistent identifiers for publications, researchers, institu-
tions, and digital resources, considering DOI, ORCID, ROR, ARK, PURL, and Crossmark
services. The PIES is defined as follows in Equation (2):

PIES =
DOI + ORCID + ROR + ARK + PURL + CM

6
(2)

where

• DOI = DOI Coverage (%).
• ORCID = ORCID Coverage (%).
• ROR = ROR Coverage (%).
• ARK = ARK Coverage (%).
• PURL = PURL Coverage (%).
• CM = Crossmark Coverage (%).

Scholarly interoperability is quantified by the Scholarly Interoperability Score (SIS),
which assesses the journal’s successful integration with international indexing services,
repositories, harvesting platforms, and metadata exchange protocols. The score is computed
according to Equation (3):

SIS =
∑n

i=1 Si

n
× 100 (3)

where

• Si is a binary indicator of interoperability.
• Si = 1 if the infrastructure is successfully integrated.
• Si = 0 otherwise.
• n is the total number of evaluated infrastructures.
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The Digital Preservation Score (DPS) assesses the robustness of the journal’s preser-
vation infrastructure. This indicator considers the availability of distributed preservation
networks, local backup mechanisms, and persistent identifier services that contribute to
long-term digital sustainability. The DPS is calculated as follows in Equation (4):

DPS =
∑m

j=1 Pj

m
× 100 (4)

where

• Pj = 1 if the preservation service is operational.
• Pj = 0 otherwise.
• m is the number of preservation mechanisms.

Editorial technologies are evaluated using the Editorial Technologies Score (ETS),
which measures the extent of implementation of the technological components that support
the editorial workflow. Unlike operational performance indicators, the ETS assesses the
availability and integration of key editorial technologies that enable workflow automation,
contributor attribution, metadata enrichment, scholarly communication, and publication
management. The ETS is computed as defined below in Equation (5):

ETS =
∑

q
k=1 Tk

q
× 100 (5)

where

• Tk = 1 if the corresponding editorial technology has been successfully implemented
and is fully operational.

• Tk = 0 otherwise.
• q is the total number of evaluated editorial technologies.

The five governance dimensions are integrated into the TGI as an implementation-
oriented composite indicator. The TGI summarizes the degree to which the technological
capabilities defined by the proposed framework have been implemented and coordinated
in the evaluated case study. It is not intended to represent a validated measure of techno-
logical governance maturity or organizational performance. The TGI is computed as the
arithmetic mean of the five composite indicators. It was intentionally designed using equal
weights across its five governance dimensions. This decision was made because the current
literature does not provide sufficient empirical evidence to justify assigning different levels
of importance to metadata management, persistent identifiers, interoperability, editorial
technologies, and digital preservation within institutional Diamond Open Access journals.
Consequently, equal weighting offers a transparent, reproducible, and technology-neutral
baseline for assessing the completeness of governance implementation while avoiding
subjective assumptions regarding the relative importance of individual dimensions, as
follows in Equation (6):

TGI =
MQS + PIES + SIS + DPS + ETS

5
(6)

where

• MQS = Metadata Quality Score.
• PIES = Persistent Identifier Ecosystem Score.
• SIS = Scholarly Interoperability Score.
• DPS = Digital Preservation Score.
• ETS = Editorial Technologies Score.
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The resulting index ranges from 0 to 100, with higher values indicating a greater
degree of implementation of the technological capabilities across the five governance
dimensions. In the present study, the TGI is used to summarize the implementation status
of the proposed framework in a single case study. Its suitability for comparing journals,
its weighting structure, and its relationship with independent scholarly infrastructure
performance indicators require further empirical examination across multiple journals. It is
important to emphasize that the TGI is intended to measure the degree of technological
governance implementation rather than the organizational maturity of a journal. The index
evaluates the presence and coordinated integration of essential technological capabilities
that support scholarly communication. Assessing broader governance maturity—including
organizational policies, institutional processes, resource allocation, and decision-making
mechanisms—falls beyond the scope of the present study and represents an important
direction for future research. For practical interpretation and comparative assessment,
Table 5 presents the technological governance implementation levels corresponding to the
different TGI score intervals.

Table 5. Interpretation of the Technological Governance Index.

TGI Range Governance Level
0–20 Very Low
21–40 Low
41–60 Moderate
61–80 High

81–100 Very High

4. Results
This section presents the results from the implementation and evaluation of the pro-

posed technological governance framework, published in the Innovación y Software journal.
This journal was selected as an illustrative case study to evaluate the practical implementa-
tion of the proposed framework. Consequently, the following results should be interpreted
as evidence of the framework’s feasibility in an operational publishing environment rather
than as a comprehensive validation of its applicability to all Diamond Open Access journals.
The evaluation follows the five governance dimensions, providing quantitative evidence of
the framework’s performance through the proposed composite indicators and supporting
technological metrics. The results assess metadata quality, persistent identifier integra-
tion, scholarly interoperability, digital preservation, and editorial technologies, offering a
comprehensive view of the technological implementation achieved after implementation.
Finally, the individual dimension scores are integrated into the TGI, enabling an overall
assessment of the framework’s effectiveness in supporting sustainable Diamond Open
Access publishing.

4.1. Metadata Quality Management

The first dimension of the proposed technological governance framework evaluated
the quality, completeness, and semantic richness of the metadata generated throughout
the editorial workflow. Metadata quality is a critical factor in the visibility, discoverability,
and interoperability of scholarly publications, as it directly affects the ability of indexing
services, harvesting platforms, search engines, and digital preservation infrastructures to
process and disseminate scientific information. Consequently, the framework incorporates
multiple metadata standards and validation mechanisms, including JATS XML, Dublin
Core, Schema.org, JSON-LD, and Crossref metadata deposits, to ensure comprehensive
machine-readable descriptions of every published article.
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The evaluation demonstrated a high level of metadata completeness across the jour-
nal’s entire collection of 153 registered scholarly records. According to the Crossref Partici-
pation Report, bibliographic references reached 86% coverage, while abstracts, institutional
affiliations, and license URLs achieved 91% completeness. Furthermore, every published ar-
ticle generated valid JATS XML documents and fully complied with Dublin Core metadata
requirements. Semantic enrichment mechanisms based on Schema.org and JSON-LD were
successfully implemented for all publications, providing structured metadata that supports
semantic web applications, automatic indexing services, and scholarly discovery platforms.

To obtain a comprehensive assessment of metadata quality, this study proposes the
MQS. This composite indicator integrates the principal metadata elements required for
modern scholarly communication infrastructures. The indicator combines coverage of ref-
erences, abstract completeness, JATS XML validation, Dublin Core compliance, Schema.org
implementation, and JSON-LD generation, assigning equal importance to each metadata
component. Based on the collected evidence, the proposed framework achieved an MQS
of 96.17%, demonstrating a high degree of metadata standardization and semantic com-
pleteness. Figure 4 presents the metadata quality indicators reported by Crossref, whereas
Table 6 summarizes the quantitative evaluation obtained for each metadata component.

Figure 4. Crossref Participation Report showing metadata completeness after implementation of the
proposed framework.

Table 6. Metadata quality indicators after framework implementation.

Indicator Value (%)
Reference Coverage 86%
Abstract Coverage 91%
JATS XML Validation 100%
Dublin Core Compliance 100%
Schema.org Metadata 100%
JSON-LD Metadata 100%

Metadata Quality Score (MQS) 96.17%

The Crossref Metadata Excellence Award provides complementary evidence of the
metadata quality achieved in the evaluated case study. In 2025, Universidad La Salle
Arequipa received the inaugural Crossref Metadata Excellence Award in the New Members
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category. The award recognized the journal’s outstanding metadata completeness, report-
ing 71% coverage of high-value metadata elements among newly incorporated Crossref
members (Korzec & Tkaczyk, 2025). This recognition is consistent with the high metadata
quality observed in the present case study; however, it should not be interpreted as in-
dependent validation of the Metadata Quality Score or of the Technological Governance
Framework as a whole.

4.2. Persistent Identifier Ecosystem

The second governance dimension evaluated the implementation of persistent iden-
tifiers across publications, authors, institutions, and digital objects. Persistent identifiers
are a fundamental technological component of open scholarly communication because
they enable persistent resource identification, improve metadata interoperability, facilitate
institutional integration, and support long-term accessibility. Unlike conventional editorial
implementations that generally focus on DOI assignment alone, the proposed framework
integrates a broader persistent identifier ecosystem composed of DOI, ORCID, ROR, ARK,
and PURL identifiers, creating a unified infrastructure for scholarly identification.

The obtained results demonstrate a mature implementation of persistent identifier
technologies. Complete coverage (100%) was achieved for DOI assignment, ARK gen-
eration, and PURL generation across all published articles. The Crossref Participation
Report further indicates that 88% of institutional affiliations are linked to persistent ROR
identifiers, while 67% of authors have validated ORCID identifiers associated with their
publications. Additionally, Crossmark services have been enabled for 91% of the journal
records, providing mechanisms for version control, correction notification, and publication
status verification throughout the scholarly communication lifecycle.

The integration of publication, author, institutional, and archival identifiers within
a single governance architecture substantially strengthens the journal’s technological im-
plementation. DOI guarantees persistent citation and international identification; ORCID
facilitates reliable author disambiguation; ROR standardizes institutional affiliations; and
ARK and PURL reinforce long-term resource persistence beyond conventional DOI res-
olution mechanisms. Together, these technologies establish a comprehensive persistent
identifier ecosystem that enhances interoperability, improves metadata reliability, and
supports sustainable scholarly communication. The quantitative results obtained for this
governance dimension are summarized in Table 7.

Table 7. Persistent identifier ecosystem indicators.

Indicator Value (%)
DOI Coverage 100%
ORCID Coverage 67%
ROR Coverage 88%
ARK Coverage 100%
PURL Coverage 100%
Crossmark Enabled 91%
Persistent Identifier Ecosystem Score (PIES) 91%

4.3. Scholarly Interoperability

The third dimension assessed the proposed framework’s capacity to facilitate inter-
operability with international scholarly communication infrastructures. Scholarly interop-
erability extends beyond metadata standardization, encompassing the ability of editorial
platforms to exchange, expose, harvest, and synchronize information with indexing ser-
vices, repositories, search engines, and research information systems. The implementation
of interoperable metadata standards, persistent identifiers, and standardized communica-
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tion protocols enabled the journal to establish seamless integration with multiple external
scholarly infrastructures.

The evaluation confirmed successful interoperability across all target services con-
sidered in the proposed framework. The journal achieved operational integration with
Crossref for DOI registration and metadata dissemination, while OAI-PMH services en-
abled automated harvesting by OpenAIRE, BASE, CORE, and the institutional repository.
Likewise, structured metadata generated through Dublin Core, JATS XML, Schema.org,
and JSON-LD facilitated indexing by Google Scholar, OpenAlex, and DOAJ. As a result,
published articles became discoverable through multiple international scholarly platforms
without requiring manual metadata transformation or platform-specific adaptations.

The obtained results demonstrate that the proposed technological governance frame-
work successfully established a highly interoperable scholarly communication environment.
Rather than functioning as isolated services, metadata standards, persistent identifiers, and
harvesting protocols operate as complementary components that continuously exchange
structured information across the scholarly ecosystem. This interoperability significantly
improves article visibility, metadata consistency, institutional dissemination, and interna-
tional discoverability while reducing administrative efforts associated with maintaining
multiple indexing services. Table 8 summarizes the interoperability status achieved for
each evaluated infrastructure.

Table 8. Scholarly interoperability results achieved after framework implementation.

Scholarly Infrastructure Status Indexed/Harvested Records

Crossref Operational 153 records
DOAJ Indexed 145 records
Google Scholar Indexed 139 records
OpenAlex Indexed 139 records
OpenAIRE Harvesting enabled 139 records
Dimensions Indexed 139 records
BASE Harvesting enabled 139 records
CORE Harvesting enabled 125 records
Institutional Repository Harvesting enabled 153 records
OAI-PMH Endpoint Operational Available

4.4. Digital Preservation and Sustainability

The fourth dimension of the proposed framework evaluated the mechanisms im-
plemented to ensure the long-term preservation, integrity, and accessibility of scholarly
publications. Digital preservation represents a fundamental requirement for sustainable
scholarly communication because it protects scientific content against technological obso-
lescence, hardware failures, software evolution, and organizational changes. Consequently,
the proposed technological governance framework integrates multiple complementary
preservation strategies operating at different infrastructure levels, reducing the risk of
information loss and ensuring the long-term availability of digital scholarly records.

The evaluation confirmed that the journal successfully implemented a multi-layered
digital preservation strategy. The PKP Preservation Network (PKP PN) is fully opera-
tional and preserves all published issues, as verified through the Keepers Registry. The
preservation status indicates that the journal content has been successfully archived by
the Public Knowledge Project Preservation Network, covering all issues published be-
tween 2020 and 2026. In addition to PKP PN, the technological infrastructure incorpo-
rates LOCKSS and CLOCKSS preservation services together with automated local backup
mechanisms, providing redundancy across distributed preservation environments and
institutional infrastructure.
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The obtained results demonstrate that digital preservation within the proposed frame-
work extends beyond simple data backup procedures. Instead, preservation is addressed
as a governance component supported by distributed preservation networks, persistent
identifiers, standardized metadata, and interoperable repository services. This combina-
tion strengthens the long-term sustainability of scholarly communication by ensuring that
scientific publications remain permanently accessible, verifiable, and reusable regardless of
future technological changes. Figure 5 presents the preservation status registered by the
Keepers Registry, while Table 9 summarizes the preservation mechanisms implemented
within the framework.

Figure 5. Digital preservation status of the journal registered in the Keepers Registry through the
PKP Preservation Network.

Table 9. Digital preservation mechanisms implemented by the proposed framework.

Preservation Service Status Evidence
PKP Preservation Network (PKP PN) Active Keepers Registry verified
LOCKSS Active Operational
CLOCKSS Active Operational
Local Backups Automated Active
Persistent Identifiers (DOI, ARK, PURL) Integrated Operational

4.5. Editorial Technologies

The fifth governance dimension evaluated the effectiveness of the editorial technolo-
gies integrated into the proposed framework. Beyond metadata management and scholarly
interoperability, technological governance also aims to optimize editorial workflows, re-
duce administrative effort, improve communication among stakeholders, and increase the
overall efficiency of the publication process. The implemented technological ecosystem
combines Open Journal Systems with specialized plugins supporting contributor role taxon-
omy, research impact classification, editorial analytics, authentication, citation management,
article visualization, and workflow automation. Together, these technologies provide an
integrated environment capable of supporting the complete scholarly publishing lifecycle.

The evaluation confirmed the successful implementation of all editorial technolo-
gies defined in the proposed governance framework. The journal operates the complete
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Open Journal Systems editorial workflow, including manuscript submission, peer review,
copyediting, production, and publication. These core services are complemented by the
integration of persistent identifier technologies (DOI, ORCID, and ROR), semantic pub-
lishing services based on JATS XML and Crossref deposits, contributor role management
through the CRediT taxonomy, automatic Sustainable Development Goals classification
using the Aurora SDG Plugin, Crossmark services, article visualization modules, editorial
analytics, and digital preservation mechanisms. As all evaluated technologies were fully
operational at the time of assessment, the ETS reached the maximum value of 100.

The obtained results demonstrate that the proposed framework extends the capabilities
of a conventional OJS installation by integrating advanced editorial technologies into a
unified governance architecture. Rather than operating as isolated plugins, the implemented
technologies interact to support editorial transparency, metadata enrichment, contributor
recognition, semantic interoperability, research impact assessment, workflow automation,
and long-term preservation. This technological integration establishes a mature editorial
ecosystem that supports sustainable Diamond Open Access publishing and facilitates inter-
operability with international scholarly communication infrastructures. Table 10 summarizes
the editorial technologies evaluated within this governance dimension.

Table 10. Editorial technologies evaluated in the proposed framework.

Editorial Technology Status
Submission Workflow Operational
Peer Review Workflow Operational
Copyediting Workflow Operational
Production Workflow Operational
Publication Workflow Operational
DOI Integration Operational
ORCID Integration Operational
ROR Integration Operational
JATS XML Generation Operational
Crossref Metadata Deposit Operational
CRediT Taxonomy Plugin Operational
Aurora SDG Plugin Operational
Crossmark Services Operational
PKP Preservation Network Operational

4.6. Overall Technological Governance Assessment

The five governance dimensions were summarized using the TGI proposed to obtain
an implementation-oriented composite indicator for the evaluated case study. The resulting
TGI was 97.43 out of a maximum possible score of 100. This value reflects the high level
of implementation of the technological capabilities represented by the five governance
dimensions in the evaluated journal. The value should not be interpreted as evidence of a
validated technological governance maturity level. The component scores indicate that the
framework was operationalized across the five proposed governance dimensions in the
evaluated publishing environment.

Among the five evaluated dimensions, Scholarly Interoperability, Digital Preservation,
and Editorial Technologies achieved the maximum possible score, demonstrating complete
implementation of the corresponding technological components. Metadata Quality re-
ceived a score of 96.17, primarily due to incomplete availability of bibliographic references
and abstracts in historical Crossref deposits. Likewise, the Persistent Identifier Ecosystem
reached a score of 91.0, reflecting the high adoption of persistent identifiers while iden-
tifying opportunities to further increase ORCID coverage among authors. These results
indicate that the remaining gaps are associated with metadata enrichment rather than
limitations of the proposed technological architecture.
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The TGI should not be interpreted as an isolated measure of scholarly infrastructure
performance. In the present case study, the obtained value is reported alongside indepen-
dent indicators, including metadata quality, interoperability with Crossref, ORCID, and
ROR services, metadata harvesting through OpenAIRE, and digital preservation practices.
These indicators were not used to compute the TGI and their observed values cannot be
interpreted as evidence of a validated relationship with the index. Establishing whether
TGI scores are systematically associated with independent performance indicators requires
comparative studies involving multiple journals.

Overall, the quantitative assessment demonstrates that the proposed framework pro-
vides a comprehensive technological governance model supporting sustainable Diamond
Open Access publishing. Beyond improving metadata quality and interoperability, the
framework establishes an integrated technological ecosystem that promotes transparency,
persistence, discoverability, preservation, and editorial sustainability. Figure 6 summarizes
the performance obtained in each governance dimension, while Table 11 presents the
individual component scores and the resulting Technological Governance Index.

Figure 6. Performance for each Technological Governance Index dimension.

Table 11. Technological Governance Index obtained after framework implementation.

Governance Dimension Score
Metadata Quality Score (MQS) 96.17%
Persistent Identifier Ecosystem Score (PIES) 91.0%
Scholarly Interoperability Score (SIS) 100.0%
Digital Preservation Score (DPS) 100.0%
Editorial Technologies Score (ETS) 100.0%
Technological Governance Index (TGI) 97.43%

5. Discussion
The principal contribution of the proposed framework should not be interpreted as

the introduction of new editorial technologies or metadata standards, since these infras-
tructures already exist and are widely adopted within scholarly communication. Instead,
its contribution lies in providing a governance-oriented conceptual model that coordinates
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these heterogeneous components into an integrated technological ecosystem. From a De-
sign Science Research perspective, the framework represents an architectural artifact that
facilitates systematic decision-making regarding the adoption, coordination, and evolution
of interoperable scholarly infrastructures.

The results of the case study indicate that the proposed Technological Governance
Framework provides a structured approach for coordinating technological capabilities
within the evaluated Diamond Open Access publishing environment. Unlike evaluations
focused exclusively on metadata quality or indexing performance (Hanisch et al., 2023),
the proposed framework integrates five complementary governance dimensions that col-
lectively address metadata management, persistent identifiers, interoperability, digital
preservation, and editorial technologies. The resulting TGI of 97.43 reflects a high degree of
implementation of the technological capabilities represented by the proposed governance
dimensions in the evaluated journal. This result illustrates how the coordinated implemen-
tation of interoperable standards and editorial technologies can be operationalized within
a university-based Diamond Open Access publishing environment.

The consistency observed between the TGI and multiple independent indicators of
scholarly infrastructure performance suggests that the proposed index captures meaningful
aspects of the implementation of technological governance rather than merely the presence
of isolated software components. In the present case study, the high TGI is accompanied by
high metadata quality, successful interoperability with Crossref, ORCID, and ROR services,
effective metadata harvesting through OpenAIRE, and recognized digital preservation
practices, providing complementary evidence supporting the practical relevance of the
proposed framework. Nevertheless, the TGI should be interpreted as an implementation-
oriented governance indicator rather than as a comprehensive technological maturity
model. Its purpose is to evaluate the coordinated integration of essential technological
capabilities, while broader organizational governance dimensions—such as institutional
policies, resource allocation, and decision-making processes—remain outside the scope of
the present study. Future research should therefore extend the index through empirical
weighting strategies and broader validation across multiple Diamond Open Access journals.

Previous studies have demonstrated the benefits of adopting Open Journal Systems
(OJS) for improving editorial workflows and journal management (Silva et al., 2025); how-
ever, their primary emphasis has been on platform implementation, usability, or editorial
efficiency rather than on governance-oriented technological architectures. For example,
studies by Saqib et al. (2026) and Chavarro et al. (2025) describe improvements in editorial
management through OJS-based infrastructures, whereas Wahyudi et al. (2025) focuses on
optimizing journal administration and publication workflows. In contrast, the framework
proposed in this study extends beyond software deployment by integrating standardized
metadata, persistent identifiers, interoperability mechanisms, preservation infrastructures,
and evaluation metrics into a unified governance model that can be replicated across
Diamond Open Access journals.

Another relevant contribution concerns scholarly interoperability. Existing initia-
tives such as the OpenAIRE Guidelines, Crossref metadata services, and FAIR-oriented
scholarly infrastructures have significantly improved metadata exchange and machine-
readable scholarly communication. Nevertheless, these initiatives generally address specific
components of the scholarly ecosystem rather than providing an integrated governance
strategy for journal management. The proposed framework combines metadata standards,
persistent identifiers, semantic technologies, and harvesting protocols within a single archi-
tecture, enabling seamless interaction with Crossref, OpenAlex, Google Scholar, OpenAIRE,
CORE, BASE, institutional repositories, and other scholarly infrastructures. This integrated
perspective aligns with recent recommendations advocating greater coordination among
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scholarly communication infrastructures (Belliard & Karvovskaya, 2025; Lammey, 2023;
Manola, 2023; Simard et al., 2025).

The persistent identifier ecosystem also represents a significant advancement over
conventional editorial implementations. Most journals currently prioritize DOI assignment
and, increasingly, ORCID integration for author identification. However, the framework
extends this ecosystem by incorporating ROR identifiers for institutional affiliations, as
well as ARK and PURL services, to ensure long-term resource persistence. Additionally,
the integration of Crossmark and the CRediT taxonomy strengthens publication version
control and contributor transparency. At the same time, the Aurora SDG Plugin enriches
article metadata through automated classification of Sustainable Development Goals. To-
gether, these technologies establish a richer scholarly identity infrastructure that supports
attribution, interoperability, and long-term discoverability beyond traditional identifier
implementations (Chen, 2023; Cousijn et al., 2021).

Digital preservation constitutes another distinguishing characteristic of the proposed
framework. While many institutional journals rely exclusively on local backups or repos-
itory storage, the proposed architecture incorporates multiple preservation mechanisms
operating simultaneously through PKP Preservation Network, LOCKSS, CLOCKSS, per-
sistent identifiers, and institutional backup services. This layered preservation strategy
reduces technological risks associated with hardware failures, software obsolescence, and
institutional changes while ensuring long-term accessibility of scholarly publications. Such
an approach is particularly relevant for Diamond Open Access journals, where sustainable
preservation infrastructures are frequently constrained by limited financial and technical
resources (Mitchell, 2021; Sprout & Jordan, 2018).

From a methodological perspective, one of the principal contributions of this research
is the introduction of a quantitative evaluation model based on five composite governance
indicators: the MQS, PIES, SIS, DPS, and ETS. These indicators are integrated into the TGI,
providing a structured mechanism for summarizing the implementation of the proposed
technological governance dimensions in the evaluated case study. Unlike evaluations
focused on isolated technological components, the model offers a multidimensional as-
sessment structure. However, its weighting scheme, its suitability for comparative use
across journals, and its relationship with independent performance indicators remain to be
empirically tested.

The framework also has practical implications for university publishers and Diamond
Open Access journals, particularly in developing regions where editorial teams frequently
operate with limited technical and financial resources. Because the proposed architec-
ture is based primarily on Open Journal Systems and openly available technologies, its
adoption does not require proprietary software or substantial infrastructure investments.
Consequently, the framework offers a feasible pathway for improving interoperability,
metadata quality, preservation, and international visibility while maintaining the principles
of non-commercial scholarly publishing that characterize the Diamond Open Access model
(Chavarro et al., 2025; Rooryck et al., 2024; Yoon et al., 2024).

Beyond the quantitative indicators obtained in this study, the practical value of the
proposed framework is further supported by independent external recognition. Follow-
ing the implementation of the technological governance framework in the Innovación y
Software journal, Universidad La Salle Arequipa received the inaugural Crossref Metadata
Excellence Award in the New Members category during the first Crossref Metadata Awards
held in 2025. According to Crossref, the award recognized the journal’s achievement of 71%
coverage of high-value metadata elements across its registered records, placing it among
the highest-performing new members worldwide (Korzec & Tkaczyk, 2025). This recogni-
tion independently affirms the high quality and completeness of the journal’s deposited
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metadata. While this distinction supports the effectiveness of the metadata management di-
mension of the proposed framework, it should not be taken as a comprehensive validation
of the Technological Governance Framework as a whole. Rather, it constitutes comple-
mentary evidence that implementing the framework contributes to achieving recognized
standards of metadata quality.

Overall, the findings indicate that technological governance should be considered
a strategic capability rather than merely a technical implementation challenge. While
existing initiatives such as the Diamond Open Access Standard (DOAS), the Principles
of Open Scholarly Infrastructure (POSI), and Crossref Participation Reports promote best
practices for specific components of scholarly communication, the proposed framework
integrates these recommendations into a unified governance architecture supported by
measurable indicators. The combination of high TGI values and independent recognition
through the Crossref Metadata Excellence Award suggests that the framework is both
theoretically grounded and practically effective. Consequently, the framework provides
a structured basis for future empirical studies examining the coordination of metadata
quality, interoperability, preservation, and scholarly visibility across Diamond Open Access
publishing environments.

6. Conclusions
This study proposed and demonstrated the practical feasibility of a Technological

Governance Framework for Diamond Open Access journals based on the Design Science
Research methodology. The framework integrates five complementary governance di-
mensions: metadata management, persistent identifiers, scholarly interoperability, digital
preservation, and editorial technologies. Rather than claiming universal applicability, the
study demonstrates how these dimensions can be coordinated within a structured tech-
nological governance model and operationalized in a university-based Diamond Open
Access publishing environment.

The implementation of the framework in the Innovación y Software journal demon-
strated its practical feasibility. The obtained TGI of 97.43 reflected a high degree of im-
plementation of the technological capabilities represented by the evaluated governance
dimensions. At the same time, the journal achieved broad implementation of structured
metadata standards, persistent identifier services, preservation mechanisms, and interoper-
ability technologies. Furthermore, the external recognition received through the inaugural
Crossref Metadata Excellence Award in the New Members category constitutes complementary
evidence of the quality achieved in the framework’s metadata management dimension,
while the overall evaluation of the framework is based on the combined analysis of its
technological implementation and the associated scholarly infrastructure indicators. The
proposed Technological Governance Index should be interpreted as an implementation-
oriented composite indicator for the evaluated case study rather than as a validated measure
of technological governance implementation. The equal weighting scheme was adopted as
a transparent baseline in the absence of empirical evidence supporting differential weights.
Its weighting structure, suitability for comparing journals, and relationship with inde-
pendent scholarly infrastructure performance indicators require further empirical testing
through multi-journal studies.

From a methodological perspective, this research contributes an evaluation model
by defining five quantitative governance indicators (MQS, PIES, SIS, DPS, and ETS) and
integrating them into the Technological Governance Index. In the evaluated case study,
these indicators provide a structured, reproducible mechanism for assessing technolog-
ical governance performance. Their potential use for comparative benchmarking across
scholarly journals remains to be empirically examined through multi-case studies.
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From a research perspective, the proposed framework contributes a Design Science
artifact that extends the discussion beyond isolated technological implementations. Rather
than proposing new software components, it provides a structured governance model
for coordinating multiple existing scholarly infrastructures. The results obtained in the
present case study provide an initial empirical basis for further research examining the
transferability and generalizability of this governance perspective across institutional
publishing environments.

The principal limitation of this study is that the framework was evaluated through
a single cross-sectional case study involving one university-based Diamond Open Ac-
cess journal. Therefore, the results demonstrate the feasibility and practical utility of the
proposed model in the evaluated context but do not establish its universal validity or
generalizability across scholarly publishing environments. The proposed indicators and
governance model should be further examined through multi-case studies involving jour-
nals with different disciplinary profiles, publishing scales, technical infrastructures, and
organizational contexts. Accordingly, the framework should currently be interpreted as
a technological governance model focused on coordinating scholarly publishing infras-
tructures rather than as a comprehensive organizational governance framework. Future
research may also extend the framework by incorporating additional governance dimen-
sions related to artificial intelligence, research integrity, cybersecurity, accessibility, and
responsible research assessment.

7. Limitations and Future Research
The primary limitation of this study is that the proposed Technological Governance

Framework was evaluated through a single institutional case study. Consistent with the De-
sign Science Research paradigm, this evaluation demonstrates the practical feasibility and
utility of the proposed artifact within a real Diamond Open Access publishing environment.
However, the findings should not be interpreted as evidence of the framework’s universal
applicability, and additional empirical evaluations involving journals from different insti-
tutions, disciplines, and technological contexts are required to further assess its external
validity and generalizability. In addition, the present study implemented a sequential DSR
process and did not include a second design iteration in which the evaluation findings
were used to modify and re-evaluate the framework within the same study. Future research
should address this limitation through iterative DSR cycles in which evaluation results
directly inform framework refinement and subsequent re-evaluation.

A second limitation concerns the scope of the proposed framework. The present
work focuses specifically on technological governance, understood as the coordinated
management of scholarly publishing infrastructures. Consequently, broader aspects of
organizational governance, including institutional policies, decision-making processes,
resource allocation, and editorial management, remain outside the scope of this study.
Likewise, the TGI is intended to assess the implementation and integration of technological
governance components rather than organizational governance maturity.

Future research should extend the proposed framework through multi-journal com-
parative studies involving different institutional, disciplinary, and technological contexts.
Such studies are necessary to empirically examine the equal-weighting assumption adopted
in the TGI, evaluate whether alternative weighting strategies provide more robust repre-
sentations of technological governance implementation, and test the suitability of the index
for comparative analysis across journals. They should also investigate the relationship
between TGI values and independent indicators of metadata quality, harvesting success,
indexing, interoperability, and other scholarly infrastructure performance outcomes. These
evaluations would provide the empirical basis required to determine whether the TGI
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can evolve from a case-based implementation indicator into a more broadly validated
measurementinstrument.
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