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Abstract:

This study aimed to design and explain a causal model of the key drivers of online research platform development and determine their relative
importance, influence, and dependence. This applied-developmental and exploratory study employed a qualitative—quantitative mixed-
methods design. In the qualitative phase, data were collected through semi-structured interviews with experts in research management,
information technology, digital research infrastructure, and scientific platform management. Participants were recruited through purposive
and snowball sampling, and interviews continued until theoretical saturation was achieved. The data were analyzed using grounded theory
through open, axial, and selective coding. The extracted dimensions and components were subsequently validated and refined using the fuzzy
Delphi method. In the quantitative phase, 16 experts evaluated the pairwise effects among the finalized components. The causal relationships,
overall prominence, and net influence or dependence of the components were examined using the Decision-Making Trial and Evaluation
Laboratory method. The test-retest reliability coefficient for interview coding was 87.50%. The fuzzy Delphi results indicated that the
differences between the experts’ mean assessments were below the 0.20 threshold for all components; therefore, all nine components were
retained, demonstrating expert consensus. The DEMATEL analysis showed that alignment with the institutional research order ((R-C=1.826))
and platform management and governance ((R-C=1.276)) were the strongest net causal drivers. Trust formation or erosion ((R+C=7.431))
and networking and collective action ((R+C=7.101)) had the highest overall prominence and interaction within the causal network. Perceived
research outcomes ((R-C=-1.710)), trust formation or erosion ((R-C=-0.699)), networking and collective action ((R-C=-0.515)), researcher
competence development or weakness ((R-C=-0.289)), and data protection and research ethics ((R-C=-0.241)) were classified as effect-group
components. Sustainable online research platform development should begin with institutional reforms and transparent, accountable platform
governance, followed by investment in technological infrastructure, data protection, research ethics, and scientific networking. Strengthening
these causal and intermediary drivers can enhance user trust, researchers’ digital competencies, and the perceived benefits of platform-based
research.
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Extended Summary

Introduction

The rapid digital transformation of scientific activity has fundamentally changed the processes through which research data
are generated, managed, analyzed, shared, and reused. Research is increasingly conducted within digitally mediated
environments that integrate data repositories, analytical tools, computational resources, communication channels, and
collaborative networks. Within this changing landscape, online research platforms have emerged as strategic infrastructures
capable of supporting multiple stages of the research life cycle, from problem formulation and data collection to analysis,
dissemination, replication, and interdisciplinary collaboration. These platforms should not be understood merely as technical
systems; rather, they constitute complex sociotechnical arrangements composed of technologies, institutional rules,
methodological practices, scientific actors, and mechanisms for producing and distributing knowledge. Research platforms
may reshape researchers’ roles, knowledge practices, mobility patterns, and relationships of authority within scientific
communities (Kanngieser et al., 2014). Therefore, the development of an online research platform depends not only on
technological sophistication but also on its capacity to establish legitimate, reliable, and sustainable relationships among

researchers, academic institutions, technology providers, policymakers, and data owners.
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The platform model differs from conventional linear information systems because value is generated through interaction
among multiple groups of users and stakeholders. Platform-based value creation requires the coordination of technical
architecture, user participation, governance rules, resource allocation, and mechanisms for delivering and capturing value. A
platform business model must therefore establish coherence among its value proposition, key actors, interaction mechanisms,
governance structure, and revenue logic (Zangeneh Nejad et al., 2021). In research environments, these requirements are
particularly complex because the principal outputs include valid data, reproducible findings, trustworthy analytical processes,
scientific collaboration, and socially valuable knowledge. Consequently, online research platforms must simultaneously
address technological, scientific, organizational, ethical, legal, and economic requirements.

The expansion of big data, artificial intelligence, cloud computing, distributed processing, and automated analytics has
increased the need for integrated research infrastructures. Large and heterogeneous datasets cannot generate scientific value
merely through their availability; their productive use requires appropriate standards, analytical capabilities, validation
procedures, and computational environments (Vasarhelyi et al., 2015). The future of research in data-rich environments is
similarly dependent on infrastructures that enable the integration, processing, verification, and transparent interpretation of
complex data (Bloomfield, 2020). Evidence from accounting research indicates that the integration of platforms and advanced
analytics can transform research design, evidence collection, hypothesis testing, and real-time scientific inquiry (Appelbaum
et al., 2024). These developments demonstrate that research platforms are becoming central components of contemporary
knowledge production rather than supplementary technological tools.

Existing platforms illustrate the potential contribution of integrated digital research environments. Tune has facilitated
distributed model training, automated parameter adjustment, and systematic model selection, thereby improving computational
efficiency and reducing the complexity of large-scale experimentation (Liaw et al., 2018). VizDoom has provided a
standardized environment for visual reinforcement-learning research, improving algorithmic comparison, replicability, and
cumulative knowledge development (Kempka et al., 2016). In medical research, the open-source and modular architecture of
CustusX has facilitated the development and evaluation of image-guided therapeutic technologies and supported collaboration
among researchers and clinical specialists (Askeland et al., 2016). Similarly, the Tiansuan platform has provided an open
infrastructure for edge-computing research and enabled large-scale experimentation and collaboration across institutions (Wang
et al., 2021). These examples indicate that appropriate research platforms can enhance efficiency, transparency, scalability,
standardization, and interdisciplinary participation.

Nevertheless, the establishment and sustainable development of an online research platform is not a linear or purely technical
process. Digital platforms operate at the intersection of technological architecture, ecosystem dynamics, user behavior,
regulatory arrangements, and governance structures (de Reuver et al., 2018). Decisions concerning platform openness, data
ownership, access rights, quality control, responsibility allocation, dispute resolution, and stakeholder participation can directly
affect users’ willingness to adopt and continuously use the platform. This issue is particularly significant in scientific
environments because research data may be confidential, proprietary, personally sensitive, or institutionally regulated. Platform
governance must therefore define the rights and obligations of stakeholders, establish transparent decision-making processes,
and provide mechanisms for accountability and oversight. Studies of platform responsibility have emphasized that clear
governance, regulatory transparency, and explicit responsibility allocation are essential for managing risk and maintaining

stakeholder confidence (Ataherian et al., 2025).
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Technological capability also constitutes a critical dimension of platform development. Reliability, processing capacity,
system integration, interoperability, security, scalability, and usability influence whether the platform can become embedded
in researchers’ everyday practices. However, technological capabilities yield sustainable performance only when they are
aligned with managerial and interactive capacities. Models of technological platform capability have demonstrated that
technical, managerial, and relational capabilities operate jointly and that weakness in one dimension may restrict the
effectiveness of the others (Hosseini et al., 2023). The design of a digitalization platform also requires technological maturity,
organizational readiness, institutional support, and the reconfiguration of work processes (Kalabi & Sharaei, 2023). Thus,
successful research platforms must be technically robust while remaining compatible with researchers’ skills, disciplinary
practices, and organizational conditions.

User participation, knowledge-sharing capacity, and digital competence are equally important. Researchers are not passive
recipients of platform services; they contribute data, methods, evaluations, tools, and scientific relationships that increase the
platform’s value. Digital knowledge-sharing capabilities and effective platform use can promote innovation and expand
interorganizational and international collaboration (Shah Hosseini et al., 2024). However, participation depends on perceived
usefulness, ease of use, technical support, fairness, and trust. Trust emerges through repeated experience with system reliability,
transparent governance, data security, ethical conduct, and the validity of platform outputs. It cannot be produced through
promotional efforts alone but must be established through consistent institutional and technical performance.

Economic sustainability represents another requirement of platform continuity. The maintenance of infrastructure, security
mechanisms, technical support, data storage, and service development requires stable resources. Revenue-sharing models for
research platforms indicate that transparent benefit distribution, stakeholder balance, and a clearly defined value proposition
are necessary for long-term sustainability (Naeimi Sedigh, 2024). Nevertheless, the importance of different development drivers
may change across the platform life cycle. During establishment, legitimacy, initial technical capability, and user recruitment
may be dominant, whereas scalability, network expansion, service diversification, and financial sustainability may become
more important during growth and maturity (Nobari & Ebrahimi Shahabadi, 2024). Strategies for overcoming platform-launch
challenges must therefore be based on the identification of critical success and failure factors and their causal interrelationships
(Ebrahimi Shahabadi et al., 2024).

Although previous studies have identified important technical, managerial, institutional, and social dimensions, the literature
remains fragmented. Most investigations have examined individual drivers independently and have not adequately
distinguished between causal drivers, intermediary mechanisms, and outcome-related factors. This limitation reduces the
practical value of existing findings because managers and policymakers need to know not only which factors are important,
but also which factors initiate change, which transmit effects, and which reflect the final performance of the platform.
Accordingly, the present study aimed to design a causal model of the key drivers of online research platform development by
integrating grounded theory, fuzzy Delphi validation, and the Decision-Making Trial and Evaluation Laboratory approach.

Materials and Methods

This study was applied-developmental in purpose, exploratory in nature, and based on a sequential qualitative—quantitative
mixed-methods design. In the qualitative phase, semi-structured interviews were conducted with experts in research

management, information technology, digital research infrastructure, scientific policy, and online research platform design or
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management. Participants were selected through purposive and snowball sampling. Data collection continued until theoretical
saturation, when additional interviews no longer produced substantively new concepts.

Interview data were analyzed using grounded theory. The analytical process involved open, axial, and selective coding to
identify concepts, organize related concepts into components, and integrate the components into broader categories. Data
collection and analysis proceeded concurrently, allowing emerging concepts to guide subsequent interviews and conceptual
refinement. To assess coding reliability, two interviews were independently recoded after a 35-day interval. The overall test—
retest agreement was 87.50%, indicating satisfactory stability of the qualitative coding.

Following qualitative analysis, the identified components were evaluated through a fuzzy Delphi process. Experts assessed
the relevance and adequacy of each component, and differences between successive fuzzy mean values were compared with
the predetermined threshold of 0.20. Components meeting the consensus criterion were retained for quantitative analysis.

In the gquantitative phase, 16 experts evaluated the direct influence of each finalized component on the others using a five-
point scale ranging from no influence to very high influence. Their assessments were aggregated to construct the direct-relation
matrix. The matrix was normalized, and the total-relation matrix was calculated to represent both direct and indirect influences.
Row sums were used to calculate the influence exerted by each component, while column sums represented the influence
received. The values of (R+C) indicated the total prominence and degree of interaction of each component, whereas (R-C)
distinguished causal components from effect components. Positive (R-C) values identified net causal drivers, and negative
values identified net dependent or outcome-related factors.

Findings

The qualitative analysis identified three principal categories and nine key components. Structural—institutional drivers
included alignment with the institutional research order, platform management and governance, and financial sustainability.
Operational—enabling drivers consisted of technological infrastructure, data protection and research ethics, and researcher
competence. Social-outcome drivers included trust formation or erosion, networking and collective action, and perceived
research outcomes.

The fuzzy Delphi analysis confirmed all nine components. The differences between the experts’ mean evaluations across
Delphi rounds were below the 0.20 threshold, indicating sufficient stability and consensus. Therefore, none of the identified
components was eliminated from the causal analysis.

The DEMATEL findings showed that alignment with the institutional research order had an influence score of (R=3.497),
a dependence score of (C=1.671), a total prominence value of (R+C=5.168), and the highest net causal value of (R-C=1.826).
Platform management and governance had (R=3.952), (C=2.675), (R+C=6.627), and (R-C=1.276), making it the second
strongest net causal driver. Financial sustainability also belonged to the causal group, although its net influence was limited
((R-C=0.125)). Technological infrastructure had a high total prominence of 6.935 and a positive net causal value of 0.226,
demonstrating its important role in initiating and transmitting change.

Data protection and research ethics had a prominence value of 6.837 and a negative (R-C) value of -0.241. Researcher
competence had (R+C=5.985) and (R-C=-0.289). Trust formation or erosion had the highest overall prominence in the entire
network ((R+C=7.431)), but its (R-C) value was -0.699, indicating that trust was highly central yet predominantly dependent
on other components. Networking and collective action ranked second in overall prominence ((R+C=7.101)) and was also
classified as an effect component ((R-C=-0.515)). Perceived research outcomes had the strongest dependent position, with (R-

C=-1.710), indicating that it was the final outcome of changes occurring throughout the causal system.
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The total-relation matrix showed that platform management and governance exerted strong direct and indirect effects on
technological infrastructure, data protection, trust, networking, and perceived research outcomes. Technological infrastructure
also exerted substantial effects on data protection, researcher competence, trust, networking, and research outcomes. Trust and
networking demonstrated extensive interaction with other components, explaining their high prominence despite their
classification in the effect group.

Discussion and Conclusion

The findings demonstrate that online research platform development follows a multilayered causal logic. Institutional and
governance conditions form the foundation of the system, technological and ethical capabilities translate these conditions into
operational performance, and social and scientific consequences emerge at the end of the causal chain. The model therefore
rejects approaches that define platform development primarily as a software-development or infrastructure-procurement
problem.

Alignment with the institutional research order was the strongest net causal driver. This result indicates that platform
development depends on compatibility with academic regulations, data-ownership rules, institutional procedures, open-science
requirements, and accepted standards of scientific legitimacy. When these issues remain ambiguous, researchers may be
reluctant to upload data, rely on platform-generated outputs, or integrate the platform into their professional routines.
Institutional clarity therefore creates the legal and normative conditions required for all other drivers to function effectively.

Platform management and governance emerged as the second most influential causal factor. Transparent decision-making,
managerial responsiveness, accountability, and clear allocation of authority can coordinate technical development, ethical
safeguards, user support, and resource distribution. Governance is therefore the mechanism through which institutional
principles are translated into operational practices. Weak governance may fragment platform services, reduce user confidence,
and prevent the coherent development of technical and social capacities.

Technological infrastructure was another important causal driver and one of the most prominent components. Stable,
integrated, scalable, secure, and user-friendly infrastructure enables researchers to incorporate the platform into routine
scientific work. Technological performance also affects confidence in analytical outputs, willingness to share data,
development of digital competence, and participation in collaborative networks. Investment in technology should therefore
focus not only on acquiring advanced tools but also on interoperability, reliability, usability, and alignment with researchers’
actual workflows.

Trust had the highest total prominence but belonged to the effect group. This finding suggests that trust is the central
expression of overall system performance rather than an independent starting condition. Trust grows when governance is
transparent, infrastructure is reliable, data are protected, ethical standards are respected, and services remain stable. Conversely,
institutional ambiguity, technical failure, weak accountability, or misuse of data can rapidly undermine trust. Trust should
therefore be treated as a strategic indicator through which managers can evaluate the combined performance of the platform.

Networking and collective action were also highly prominent but dependent on other components. Scientific collaboration
does not emerge simply because communication tools are available. Researchers participate in platform-based networks when
they perceive institutional legitimacy, technical reliability, ethical protection, professional value, and trustworthy interaction.
Once these conditions are established, network effects can expand the platform’s value by increasing access to expertise, data,

methods, and interdisciplinary collaboration.
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Data protection and research ethics occupied an intermediary position. They were influenced by institutional rules,
governance quality, and technological capacity while simultaneously affecting trust, participation, and the legitimacy of
research outcomes. Researcher competence was similarly dependent on the design of the platform, the accessibility of its tools,
and the availability of education and technical support. Thus, competence should not be interpreted solely as an individual
characteristic; it is also an organizational and design-related outcome.

Perceived research outcomes were the most dependent component. Improvements in research speed, quality, reproducibility,
innovation, and interdisciplinarity are unlikely to arise from isolated interventions. They emerge when institutional, managerial,
technological, ethical, educational, and social elements operate coherently. Consequently, research outcomes should be
considered the final indicator of the cumulative effectiveness of the platform ecosystem.

Overall, sustainable online research platform development should begin with institutional clarification and transparent
governance, continue through robust technological infrastructure and enforceable data-protection mechanisms, and culminate
in trust, scientific networking, researcher empowerment, and improved research outcomes. The causal model developed in this
study provides a basis for prioritizing interventions and allocating resources according to systemic influence rather than treating

all drivers as equally important.
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