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Abstract 

Current Research Information Systems (CRIS) have become indispensable 

infrastructures for documenting publications, projects, funding, patents, and 

collaborations. Yet many institutional CRIS implementations remain primarily 

retrospective, offering descriptive views of past activity rather than anticipatory 

intelligence for future-oriented decision-making. This paper conceptualizes a modular 

Artificial Intelligence (AI) component for HISinOne RES and positions FernUniversität 

in Hagen (FeU) as the pilot setting for its design and subsequent implementation. The 

proposed module combines semantic enrichment, predictive analytics, collaboration 

recommendation, and explainable decision support within the existing CRIS 

environment. Rather than replacing the system, the concept introduces an integrative AI 

layer that preserves governance, data stewardship, and established workflows. 

Methodologically, the paper develops a design-oriented framework that brings together 

natural language processing, machine learning, network analytics, explainable AI, and 

participatory co-design. We discuss the functional architecture, the underlying 

governance requirements, and a roadmap from conceptualization to pilot deployment. 

The paper argues that AI-enhanced CRIS can evolve from passive repositories into 

dynamic, intelligence-driven infrastructures for university research management, 

provided that transparency, privacy, and user trust are embedded from the outset. 

 

1 Introduction 

Research-performing organisations increasingly depend on robust digital infrastructures to collect, 

curate, and interpret heterogeneous information about research activities and outputs. CRIS support 

this task by integrating information on publications, projects, funding, patents, organisational units, 

and collaborations into structured institutional environments. Such systems provide essential evidence 
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for reporting, visibility, benchmarking, and strategic management (Rybinski et al., 2017; 

Biesenbender et al., 2019; Fabre et al., 2021). At the same time, the growing scale and heterogeneity 

of research information create analytical demands that exceed the capabilities of traditional 

descriptive reporting. 

A central limitation of many CRIS implementations lies in their retrospective orientation. Even 

when data quality is high and workflows are well established, the system logic often remains focused 

on documenting what has already happened rather than assisting users in anticipating what may 

happen next. This limits the capacity of researchers and research managers to identify emerging 

fields, detect promising collaboration constellations, or assess strategic fit in funding contexts. In the 

broader context of research evaluation and responsible research management, institutions need 

infrastructures that can convert accumulated metadata into timely, transparent, and actionable 

intelligence (Sivertsen, 2019; Schöpfel & Azeroual, 2024). 

This paper addresses that gap by presenting a conceptual framework for an AI module designed 

for integration into HISinOne RES. The concept has been developed with FernUniversität in Hagen 

(FeU) in mind as a pilot site. The institution offers a particularly relevant environment because of its 

distributed research landscape, digital administrative culture, and heterogeneous disciplinary profile. 

The paper therefore pursues three objectives: first, to position AI integration in CRIS as a response to 

current limitations in research information management; second, to describe a modular architecture 

that can extend HISinOne RES with predictive and semantic capabilities; and third, to outline a 

responsible implementation pathway grounded in explainability, privacy, and participatory design. 

1.1 Research Contribution 

This paper makes three main contributions to the field of research information management and 

CRIS development. 

First, it conceptualizes a modular AI architecture that is specifically designed for integration into 

an existing CRIS environment (HISinOne RES), rather than as an external analytics tool. This 

contributes to the ongoing discussion on how AI can be operationalized within institutional 

infrastructures. 

Second, the paper proposes a structured combination of semantic enrichment, predictive analytics, 

and network intelligence tailored to research management use cases, including collaboration 

discovery and funding support. 

Third, it introduces a governance-aware design that integrates explainability, transparency, and 

participatory development as core architectural elements. This responds to current challenges in 

trustworthy AI and responsible research assessment within CRIS environments. 

Together, these contributions provide a transferable conceptual framework for AI-enhanced CRIS 

systems in European research institutions. 

2  Related Work and Conceptual Background 

The development of CRIS has been closely linked to the institutional need for reliable, 

interoperable, and reusable research metadata. Prior work has shown that CRIS environments support 

institutional visibility, research assessment, and interoperability across repositories and administrative 

infrastructures (Rybinski et al., 2017; Biesenbender et al., 2019; Zendulková et al., 2025). 

Increasingly, CRIS are understood not merely as administrative back-office systems but as strategic 

infrastructures mediating between research production, evaluation, and communication (Asserson & 

Jeffery, 2010; Pinto et al., 2014; De Castro et al., 2014). 

At the same time, persistent challenges remain, particularly in integrating heterogeneous data 

models, ensuring metadata quality, and translating raw information into actionable intelligence (Fabre 
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et al., 2021; Sivertsen, 2019). These challenges are amplified by the growing complexity of research 

ecosystems and the need for evidence-based institutional decision-making. 

In parallel, the field of the “science of science” has demonstrated how large-scale scholarly data 

can be analysed to identify patterns, trends, and structural dynamics in research systems (Fortunato et 

al., 2018). AI and machine learning are increasingly used to support such analyses, including topic 

modelling, citation analysis, and research trend prediction (Van Noorden & Perkel, 2023). 

Semantic technologies and knowledge graphs have been identified as key enablers for structuring 

heterogeneous research information and enabling advanced analytics (Nickel et al., 2015; Hogan et 

al., 2021). Similarly, network science provides powerful tools for analysing collaboration structures 

and identifying influential actors and emerging communities (Barabási, 2016; Newman, 2018). 

However, the integration of AI into institutional infrastructures such as CRIS raises significant 

challenges. Issues of transparency, explainability, bias, and governance are central concerns in the 

deployment of AI systems in organisational decision-making contexts (Doshi-Velez & Kim, 2017; 

Arrieta et al., 2020; Cannarsa, 2021). These concerns are particularly relevant in research 

management, where decisions may affect funding, careers, and institutional strategy. 

Recent work by Azeroual and colleagues points toward AI-enabled CRIS as a next step in the 

evolution of research information systems, including adaptive explainability, knowledge-centric 

architectures, and CRIS-based innovation ecosystems (Azeroual, 2025a; 2025b; 2025c; Azeroual et 

al., 2025). 

Nevertheless, there remains a gap between technical AI capabilities and their integration into real-

world CRIS environments. This paper addresses this gap by proposing a modular, governance-aware 

AI architecture that is embedded directly within HISinOne RES. 

3 Research Problem and Objectives 

The core research problem addressed here is how a university CRIS can be extended beyond 

retrospective documentation toward proactive and trustworthy decision support. In operational terms, 

this means asking how HISinOne RES can be complemented by AI functions that help users 

anticipate trends, discover relevant expertise and collaboration opportunities, and interpret 

institutional research dynamics without undermining data governance or user confidence. 

Based on this problem framing, the paper formulates the following research objectives: (1) to 

specify the architectural requirements of an AI module that can be integrated into HISinOne RES; (2) 

to define the main analytical functions of that module across semantic enrichment, predictive 

modelling, and network intelligence; (3) to articulate the governance, privacy, and explainability 

requirements that must accompany such an integration; and (4) to derive a pilot-oriented 

implementation roadmap for FernUniversität in Hagen (FeU). Because the work is conceptual at this 

stage, the emphasis lies on design rationale, functional scope, and implementation feasibility rather 

than on empirical validation of model performance. 

4 Methodological Approach 

The paper adopts a design-oriented and socio-technical perspective. Rather than reporting results 

from an implemented prototype, it develops a conceptual architecture that is intended to guide pilot 

planning and later deployment. This methodological stance is appropriate because the research 

challenge is not only algorithmic but also organisational: meaningful AI support in CRIS requires the 

alignment of data structures, workflows, governance rules, and user expectations. 
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Methodologically, the concept combines several complementary strands. First, it draws on the 

CRIS and research information management literature to identify institutional requirements and 

persistent system limitations. Second, it incorporates AI methods that are relevant for heterogeneous 

metadata environments, notably natural language processing (NLP), supervised and unsupervised 

machine learning, graph and network analytics, and explainable AI. Third, it embeds participatory 

design principles through the planned involvement of researchers, research managers, administrative 

units, and institutional leadership in iterative requirement elicitation and feedback cycles. This 

combination supports a user-centred architecture in which the technical design is continuously 

informed by practical decision contexts. 

The resulting framework therefore treats the proposed AI module as both a technical and 

organisational intervention. Its success depends not only on model quality but also on the 

interpretability of outputs, the legitimacy of data use, and the degree to which recommendations can 

be integrated into everyday institutional routines. In that sense, the approach resonates with current 

scholarship on responsible and trustworthy AI in software and information systems 

(Balasubramaniam et al., 2023). 

The methodological approach is closely aligned with design science research principles, where 

artefact design, relevance to practice, and iterative refinement are central elements (Hevner et al., 

2004). The proposed AI module can therefore be understood as a conceptual artefact that addresses a 

real-world problem in research information management. 

5 Pilot Context: FernUniversität in Hagen (FeU) 

FeU provides a particularly suitable pilot environment for the conceptual development of an AI-

enhanced CRIS. As Germany's largest distance-learning university, it operates in a highly digital 

setting and coordinates research activities across distributed organisational arrangements. This context 

creates both opportunities and demands for advanced research information management. The 

university needs reliable ways to connect dispersed expertise, to interpret multidisciplinary research 

activity, and to support evidence-based decision-making across a digitally mediated institutional 

landscape. 

The pilot setting is especially relevant because heterogeneous data and user groups are already 

part of the everyday operational reality. Researchers, administrative staff, and leadership require 

different levels of aggregation, explanation, and actionability. An AI module that is viable in this 

environment must therefore support differentiated user interfaces and role-sensitive outputs while 

relying on a common metadata foundation within HISinOne RES. The pilot also enables co-design 

processes in which concrete user needs can shape dashboard logic, explanation formats, and 

governance safeguards from an early stage. 

6 Conceptual Architecture of the AI Module 

The proposed AI module is conceived as an integrative layer embedded within HISinOne RES 

rather than as a detached external service. This architectural approach ensures compatibility with 

existing workflows and institutional governance structures aligns with organisational policies and 

governance requirements. The overall system architecture is illustrated in Figure 1. 
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Figure 1: Conceptual architecture of the AI-enhanced HISinOne RES system at FernUniversität in Hagen (FeU). 

 
Figure 1 illustrates the integration of internal CRIS data and external data sources within the 

CRIS/FIS †  infrastructure, processed through AI modules to generate decision-support insights. 

Research data from heterogeneous FIS sources, complemented by relevant external data sources such 

as funding calls, Open Access monitoring, regulatory documents, and collaboration databases, are 

processed through AI-driven modules, generating insights that are delivered via interactive 

dashboards. Feedback loops enable continuous system improvement, while governance layers—

including data governance, ethical AI frameworks, and security protocols—ensure compliance, 

transparency, and trust. 

As shown in Figure 1, the architecture follows a modular pipeline approach in which research data 

are progressively transformed into actionable insights through successive analytical layers. This 

design choice is central because it preserves existing workflows, aligns with institutional governance 

structures, and reduces adoption barriers. Functionally, the module starts from the research metadata 

already managed in the CRIS environment, including publications, projects, funding records, 

organisational affiliations, cooperation links, and related descriptive fields. These data are first 

harmonised and transformed into features suitable for downstream analytics. In addition to internal 

CRIS data, the architecture incorporates external information sources that provide contextual signals 

about funding priorities, scientific developments, and regulatory environments. 

Building on this data foundation, the module integrates three core analytical layers. The first is a 

semantic intelligence layer that uses NLP to enrich metadata by extracting thematic information from 

textual sources such as abstracts, project descriptions, and policy documents. This includes 

identifying key topics, normalizing terminology, and generating semantic representations (e.g., 

embeddings), which enable similarity analysis and clustering of research outputs. The second is a 

predictive analytics layer that estimates developments such as emerging research areas or the likely 

strategic fit and potential success of funding applications. These predictions are based on the 

combined analysis of internal CRIS data and external signals, including funding calls, publication 

trends, and collaboration networks, enabling more context-aware and robust forecasting. The third is a 

network intelligence layer that examines collaboration structures and identifies promising internal and 

 
† CRIS (Current Research Information System) and FIS (Forschungsinformationssystem) refer to institutional 

information systems that collect, manage, and provide access to structured research-related data such as 

publications, projects, funding, affiliations, and collaborations. In this text, CRIS/FIS is used as a combined term 

to indicate both the English and German designations for such systems. 
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external partnerships by combining institutional collaboration data with external network information 

and bibliometric datasets. Across all three layers, explainability functions provide reasons, evidence 

traces, or feature-level rationales so that users can understand why the system generated a specific 

signal or recommendation. 

A governance and trust layer encapsulates the analytical core. This includes privacy-aware data 

handling, access rules, auditability, human oversight, and ethical evaluation criteria. In operational 

use, outputs are channelled into dashboards and decision-support views tailored to different user 

groups. Researchers may receive topic and collaboration suggestions; research managers may access 

portfolio-level trends and risk indicators; and leadership may view aggregated, policy-relevant 

strategic signals. The modular architecture is designed for scalability and transferability so that other 

universities or CRIS environments can adapt the approach with limited structural changes. 

The main functional layers of the proposed architecture are summarised in Table 1. 

 

Layer Main functions Primary methods Expected value 

Data 

foundation 

Metadata harmonization, 

cleaning, feature engineering 

Schema mapping, entity 

resolution, controlled 

vocabularies 

Improved 

consistency and 

analytic readiness 

Semantic 

intelligence 

Topic detection, 

similarity analysis, clustering 

of publications and projects 

NLP, embeddings, 

semantic search, 

unsupervised learning 

Richer knowledge 

discovery across 

heterogeneous records 

Predictive 

analytics 

Trend forecasting and 

estimation of proposal 

success potential 

Supervised and 

unsupervised machine 

learning using internal CRIS 

data and external data sources 

(e.g., funding calls, 

publication trends) 

Forward-looking 

decision support for 

researchers and 

managers 

Network 

intelligence 

Identification of internal 

and external collaboration 

opportunities 

Graph analytics, 

centrality measures, link 

prediction 

Stronger 

collaboration strategies 

and partner discovery 

Trust and 

governance 

Explanations, audit trails, 

privacy and ethical oversight 

XAI, human-in-the-loop 

review, governance rules 

Transparent and 

responsible institutional 

adoption 

Table 1: Functional layers of the AI module for HISinOne RES. 

As outlined in Table 1, the architecture integrates data preparation, semantic analysis, predictive 

modelling, and network-based intelligence into a unified framework supported by governance and 

explainability mechanisms. 

The architecture can be interpreted as a data-to-decision pipeline, where both internal CRIS data 

and relevant external information sources are progressively integrated and transformed into higher-

level insights and decision-support signals. This layered transformation is essential for bridging the 

gap between data availability and actionable intelligence, ensuring that decision-support outputs 

remain aligned with evolving research environments, funding landscapes, and policy contexts, thereby 

enabling more informed, transparent, and proactive research management. 

This architecture provides a robust foundation for implementing AI-driven decision support within 

CRIS environments while maintaining alignment with institutional governance and ethical 

requirements. 
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7 Analytical Functions and AI Methods 

Semantic enrichment is a foundational function of the proposed module. Research information 

systems typically contain large amounts of textual and semi-structured metadata whose analytical 

value is underused when interpretation relies only on manually assigned categories. NLP can help 

detect thematic patterns across publications, projects, abstracts, and keywords, thereby enabling topic 

discovery, semantic similarity analysis, and clustering. These functions can improve search, 

contextual classification, and the identification of intersections between otherwise disconnected 

records. 

Predictive analytics constitutes the second major function. Here, supervised and unsupervised 

machine learning can be used to identify early signals of emerging research areas, infer trajectories 

from historical project and publication portfolios, and estimate the likelihood of specific outcomes 

under defined assumptions. In the context of research management, such forecasts are not 

deterministic decisions; they are probabilistic signals intended to support, not replace, expert 

judgement. Their value depends on careful feature engineering, data quality control, and clear 

communication of uncertainty. 

A third function concerns collaboration intelligence. Universities increasingly need to understand 

how expertise is distributed and how internal and external networks can be mobilised strategically. 

Graph-based methods can analyse co-authorship, project participation, funding relations, and 

organisational affiliations to identify central actors, structural gaps, and plausible partner 

constellations. In a pilot setting such as FernUniversität in Hagen (FeU), these methods may be 

particularly useful for connecting distributed expertise and strengthening interdisciplinary or cross-

institutional collaboration opportunities. 

Across all these functions, explainable AI is essential. Black-box outputs would be difficult to 

legitimise in institutional management processes, especially where recommendations may influence 

resource allocation, strategic priority setting, or proposal preparation. The conceptual design therefore 

includes feature-level explanations, confidence indications, provenance traces, and human-in-the-loop 

review options. Such measures are necessary to maintain trust, facilitate contestability, and enable 

informed interpretation of machine-generated results (Balasubramaniam et al., 2023; Azeroual, 

2025b). 

8 Governance, Privacy, and Responsible AI 

The integration of AI into CRIS raises governance questions that are at least as important as 

algorithmic design choices. Research information often includes personal, organisational, and 

evaluative dimensions that require careful handling. For this reason, the proposed module is grounded 

in privacy-aware and ethically informed design principles. Data minimisation, role-based access, 

transparency of processing logic, and documentation of model assumptions are not secondary 

compliance measures; they are constitutive elements of the architecture. 

Responsible deployment further requires that model outputs remain advisory and interpretable. In 

contexts such as funding support or collaboration recommendation, users need to know what the 

system considered, what it did not consider, and where uncertainty remains. Human oversight is 

therefore built into the conceptual design, particularly for high-stakes interpretations. Similarly, 

governance arrangements should define who can access which analytics, how biases are monitored, 

how feedback is incorporated, and how model performance is reviewed over time. These 

requirements are consistent with broader debates on trustworthy AI and responsible research 

assessment within research information management (Alzubaidi et al., 2023; Schöpfel & Azeroual, 

2024).  
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9 Implementation Roadmap and Pilot Workstreams 

Although the module has not yet been implemented, the concept implies a clear sequence of pilot 

workstreams. The first workstream concerns data preparation: inventorying relevant metadata sources 

within HISinOne RES, assessing data quality, harmonising schemas, and engineering features for 

semantic, predictive, and network analyses. The second workstream focuses on model development 

and selection, including topic modelling or embedding-based semantic methods, forecasting or 

classification pipelines, graph analytics, and explanation techniques. The third workstream addresses 

technical integration into HISinOne RES, including interfaces, dashboards, access rights, and 

workflow embedding. 

A fourth workstream centres on participatory validation and user acceptance. Workshops, focus 

groups, and iterative testing cycles should be used to evaluate relevance, comprehensibility, and 

usability from the perspective of distinct user groups. This is especially important because the value 

of AI support in CRIS depends on whether users consider outputs actionable within their real work 

contexts. A fifth workstream addresses governance and ethics, including policy alignment, 

documentation, auditing routines, and guidance for responsible use. Together, these workstreams 

create a structured path from conceptual architecture to pilot deployment and later institutional 

scaling. 

The pilot is also expected to generate implementation knowledge beyond the local case. 

Documenting barriers such as heterogeneous data quality, conflicting expectations, or explanation 

needs will be critical for transferability. In this sense, the pilot should not only produce a technical 

prototype but also a set of guidelines and best-practice recommendations for wider adoption across 

universities and CRIS environments (Azeroual et al., 2025). 

10 Discussion 

The conceptual design presented here suggests that AI can expand the role of CRIS from 

documentation infrastructure to strategic intelligence infrastructure. This shift is significant for at least 

three reasons. First, it reframes institutional metadata as a source of anticipatory insight rather than 

merely as a compliance or reporting resource. Second, it strengthens the ability of universities to 

coordinate complex research landscapes through semantically and analytically enriched views. Third, 

it creates new expectations regarding accountability and interpretability because algorithmic outputs 

enter domains that are institutionally consequential. 

At the same time, the concept should not be interpreted as technological determinism. Predictive 

indicators and recommendations cannot replace expert judgement, contextual knowledge, or 

deliberative governance. Their value lies in augmenting human interpretation, surfacing patterns that 

would otherwise remain hidden, and supporting more informed institutional conversations. In this 

respect, the proposed AI module should be understood as a socio-technical decision-support system 

rather than an automated management engine. 

The pilot at FernUniversität in Hagen (FeU) is important precisely because it allows these issues 

to be explored in a real operational setting. A key scientific contribution of the project is therefore 

methodological: it provides a testbed for understanding how AI, governance, and user-centred design 

can be aligned in CRIS environments. This is highly relevant to the euroCRIS community, where 

questions of interoperability, standards, responsible metrics, and AI-enabled research information 

management are increasingly interconnected. 
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11 Conclusion  

This paper has developed a conceptual framework for integrating a modular AI component into 

HISinOne RES, using FernUniversität in Hagen (FeU) as a pilot context. The framework responds to 

a clear limitation of conventional CRIS implementations: their tendency to remain retrospective and 

descriptive despite growing institutional demand for proactive, contextualised, and trustworthy 

decision support. By combining semantic enrichment, predictive analytics, collaboration intelligence, 

and explainability within an existing CRIS environment, the proposed design outlines how research 

information systems can evolve into more dynamic and strategic infrastructures. 

The contribution is intentionally conceptual, but it is not speculative. It defines concrete analytical 

functions, governance requirements, and implementation workstreams that can guide a future pilot. It 

also foregrounds responsible AI principles, participatory design, and transparency as prerequisites for 

institutional legitimacy. As such, the paper offers both a local planning framework for FernUniversität 

in Hagen (FeU) and a transferable model for other universities seeking to integrate AI into research 

information management responsibly and effectively. 

Future work will need to focus on implementation, empirical evaluation, and comparative transfer 

across institutional contexts. Nevertheless, the conceptual blueprint already demonstrates that AI-

enhanced CRIS can be designed in a way that is operationally useful, ethically grounded, and aligned 

with the evolving role of research information systems in Europe. 
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