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Abstract 
Introduction. Scientific research's societal impact increasingly relies on knowledge 
dissemination beyond academia. Libraries are evolving from repositories into 
dynamic intermediaries that bridge societal gaps by enhancing digital literacy and 
ensuring equitable information access. Existing literature, however, has largely 
overlooked such institutional intermediaries, limiting systematic understanding of 
their strategies. 

Method. We analysed 465 library participation cases from the Research Excellence 
Framework using a hybrid approach combining large language models (LLMs) and 
BERTopic semantic analysis. 

Results. Five key strategies were identified: media communication and public 
engagement; public dialogue and cultural presentation; artistic collaboration and 
live experiences; digital content creation and dissemination; and large-scale event 
coordination. Library contributions are concentrated in Arts and Humanities (76%), 
primarily within cultural (67%) and societal (22%) impact domains. 

Conclusion. This study proposes an evidence-based framework elucidating the role 
of libraries within the research ecosystem, offering practical insights to support the 
societal translation of research outcomes. Future research should explore 
differentiated strategies for various library types and the feasibility of generalising 
these findings to other regions
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Introduction 
In the digital age, the value of scientific research depends not only on its quality, but also on how 
effectively it reaches and benefits communities beyond academia. However, significant barriers 
between researchers and the public continue to hinder this process. In this context, both public 
and academic libraries are evolving. They no longer function solely as repositories of knowledge 
but are becoming active intermediaries that facilitate knowledge sharing and connect diverse 
segments of society. A central objective of libraries is to enhance digital skills and ensure equitable 
access to information, thereby enabling broader public engagement with scientific work(Mensah 
Danquah et al., 2025; Rosário et al., 2025; Saffarinia, 2025). 

The process of generating scientific research impact is, in essence, a journey where knowledge 
undergoes ‘production–dissemination–application,’ with different actors assuming distinct roles 
throughout. While existing literature on research impact often emphasises knowledge producers 
and consumers—such as corporations, government agencies, and universities—less attention has 
been paid to institutional intermediaries like libraries. This gap has limited a systematic 
understanding of how libraries develop and deploy multifaceted strategies to address digital 
inequities and enhance the reach and relevance of scientific research. 

To address this, our study employed a data-driven approach. We applied modern text analysis 
techniques, including large language models (LLMs) and BERTopic, to examine 465 real-world case 
studies from the REF databases where libraries played a documented role. This methodology 
allowed us to impartially identify and categorise the specific strategies that libraries use to support 
research impact and promote digital inclusion. Overall, this study provides a practical and 
empirically grounded framework for understanding how libraries are adapting their strategies in 
the digital age. 

Research on actors in the research impact generation process 
The concept of scientific research impact adopted in this study aligns with the definition provided 
by the Research Excellence Framework (REF), which emphasises impacts beyond academia(UKRI, 
2022). Analysing the historical roles of different stakeholders in the generation of scientific 
research’s societal impact offers valuable insights: it assists research institutions in shaping future 
engagement strategies and provides evaluation bodies with a multidimensional understanding of 
how such impact is produced. 

Existing research on stakeholder involvement in the research impact process has largely 
concentrated on four main actors: universities(Zhang et al., 2023), businesses (Bracci et al., 2022; 
Polidoro & Jacobs, 2024; Wang et al., 2025), government (Shin et al., 2022), and the general public 
(Ribeiro et al., 2024) . These groups typically function as knowledge producers or knowledge 
consumers. For example, universities primarily generate innovative knowledge through research, 
whereas government agencies often act as knowledge consumers by integrating research findings 
into policymaking, thereby generating policy impact (as shown in Figure 1). 



 

Information Research, Vol. 31 No. iConf (2026) 

1301 
 

Figure 1. Actors in the process of generating scientific research impact. 

As the pathways to research impact grow more complex, knowledge brokers—which connect 
producers and users of knowledge—are playing an increasingly important role(Lomas, 2007; 
Thompson et al., 2006; Turnhout et al., 2013). These brokers facilitate the flow and exchange of 
knowledge, serving as essential catalysts in the creation of impact (Hladik, 2023; Kousha et al., 
2024; Meyer, 2010). Among them, libraries hold a distinctive position. They are tasked with critical 
functions such as disseminating scientific knowledge, improving public scientific literacy, and 
ensuring equitable access to information—all of which enhance the accessibility and 
understandability of scientific research(Gnoli, 2022; Trant, 2009). The exploration and synthesis of 
library engagement strategies in the scientific research impact process hold significant practical 
value for other knowledge brokers with similar functions, such as knowledge dissemination. 

Data 
Research impact case data 
The Higher Education Funding Council for England (HEFCE) organises expert evaluations of 
universities’ scientific research case studies every seven years to assess their impact, making it a 
long-established and well-developed research impact assessment initiative. 

All research case data used in this study were obtained through an API interface from UK Research 
and Innovation (UKRI), including 6,637 REF2014 cases and 6,361 REF2021 cases. Each case consists 
of two main sections: Section A and Section B (as shown in Figure 2). 

In addition to fully retaining Section A, which contains structured information related to the case, 
this study primarily focuses on two components in Section B—the ‘Summary of the Impact (SI)’ and 
the ‘Details of the Impact (DI)’. SI should briefly state what specific impact is being described in the 
case study, where DI should provide a clear explanation of the process or means through which 
the research led to, underpinned or made a contribution to the impact(UKRI, 2020). for example, 
how it was disseminated, how it came to influence users or beneficiaries, or how it came to be 
exploited, taken up or applied. Both SI and DI require the submitting organisation to provide a 
written description, which serves as a crucial data source for the analysis in this study. 
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Figure 2. Structure of research case data content. 

List of libraries 
The library list data in this study are primarily sourced from the professional domain website 
Library Technology(Breeding, 1999), which maintains a global directory of libraries, with each listed 
library having its own dedicated webpage (as shown in Figure 3). 

Using web scraping techniques, we systematically collected library-related information from the 
site, including: 

 Library name: The official name of the library 

 Address: The library’s current geographic location 

 Library type: The classification or category of the library 

 URL: The link to the library’s information webpage 

 Update time: The creation and most recent update time of the webpage information 

This dataset provides the foundation for analysing the characteristics and participation of libraries 
as knowledge intermediary institutions in the context of scientific research impact. 
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Figure 3. Composition of library information. 

Research design 
In real-world contexts, the process of translating scientific research into societal impact depends 
on the participation and interaction of multiple stakeholders (Bonaccorsi et al., 2021; Boshoff & 
Sefatsa, 2019; de Jong et al., 2014; SIAMPI, 2012), forming a complex network of collaborations. The 
Impact Case Study submissions to REF, particularly the SI and DI sections, document this network 
comprehensively. To accurately identify the specific contributions of libraries while preserving 
relevant contextual information, this study employs a hybrid methodology combining LLMs and 
Bertopic to extract and summarise library participation strategies. The procedure consists of two 
main phases: strategy extraction and strategy summarisation (as shown in Figure 4). 

Strategy extraction 
The official names of libraries were exactly matched against the SI and DI sections of REF cases, 
which describe the pathways through which research achieves impact. To maintain contextual 
integrity, the entire SI or DI section containing a reference to a library was retained as the corpus 
for subsequent analysis. 

five manually annotated cases were used to refine the prompt design, ensuring alignment with the 
research objectives. Using the optimised prompt, all corpus texts were input into GPT-4o for 
strategy extraction. Each output record includes three elements: 

 Strategy: a concise description of the task or activity performed by the library, as 
identified by the model. 

 Rationale: an explanation provided by the model justifying why the activity was extracted 
as a strategy, serving as a reference for subsequent manual validation; 

 Evidence_snippet: the exact text segment from the source that corresponds to the 
described strategy. 
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Strategy summary 
To mitigate risks of data contamination or artificial inaccuracies inherent in LLM extraction, a 
minimum of 10% of the outputs—corresponding to 50 cases—were randomly selected for manual 
verification. Two independent researchers evaluated the extractions for completeness and 
accuracy.  

To balance contextual richness with thematic coherence, BERTopic modeling was applied to both 
the strategy and evidence snippet fields from the LLM outputs. Differential weights (𝑤𝑤𝑠𝑠for strategy 
and𝑤𝑤𝑒𝑒for evidence_snippet) were assigned during clustering to prioritise strategic intent. This 
approach yielded a structured overview of the targeted strategies deployed by libraries within 
scientific communication ecosystems. 

 

Figure 4. Research workflow diagram. 

Results 
Descriptive statistics 
This study identified a total of 465 impact cases from the 2014 and 2021 REF datasets that explicitly 
mentioned library involvement. An analysis from the perspective of knowledge diffusion shows 
that while libraries participate in the research impact process across a wide range of fields and 
impact types, distinct concentration trends are evident. 

In terms of the originating research fields (i.e., the starting point of knowledge production), library 
involvement spans various disciplines but is predominantly concentrated within Main Panel D 
(Arts and Humanities), which accounts for 76% of all relevant cases. 

Regarding the types of impact achieved (i.e., the endpoint of knowledge application), cases 
involving libraries are primarily associated with cultural impacts (67%) and societal impacts (22%). 

These findings suggest that, despite their broad engagement across the research ecosystem, 
libraries—as knowledge brokers—exhibit clear preferences in both disciplinary alignment and 
impact orientation, indicating targeted and context-specific involvement in the research impact 
process (as shown in Figure 5). 
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Figure 5. Distribution of library involvement cases across research field and impact type. 

Note: REF classifies research fields into four main panels：(A)Medicine, Health and Life Sciences; (B)Physical 
Sciences, Engineering and Mathematics; (C)Social Sciences; (D)Arts and Humanities. 

Summary of strategies 
During the strategy extraction phase, this study first optimised the prompt instructions using a 
small set of cases and then applied these prompts to guide LLM in extracting library participation 
strategies from the target text corpus. To evaluate the extraction performance, two researchers 
randomly selected 50 cases—exceeding 10% of the extracted dataset—for manual inspection and 
calculated precision and recall. 

Given that a single case may contain multiple strategies, the evaluation was conducted at the case 
level rather than the individual strategy level. Specifically: 

 Recall(R) : A case is assigned a value of 1 if all strategies present in the source text were 
successfully extracted, and 0 otherwise. Recall is calculated as: 

𝑅𝑅 =
Number of cases with all strategies correctly extracted

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
 

 Precision(P): A case is assigned a value of 1 if all extracted strategies are correctly 
attributable to the library and no strategies from other institutions or fabricated by the 
model are included; otherwise, it is assigned 0. Precision is calculated as: 

𝑃𝑃 =
Number of cases with all extracted strategies correctly attributable to the library

𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑜𝑜𝑜𝑜 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
 

The manual evaluation results showed that both precision and recall exceeded 75% (precision = 
84%, recall = 76%), indicating that the extraction process was sufficiently accurate and 
comprehensive to reflect the actual participation strategies of libraries in the research impact 
process. These results support proceeding to the exploratory topic modelling phase. 

In the strategy summary phase, this study first employed the Silhouette Score to evaluate the 
appropriateness of different weight combinations assigned to the strategy descriptions and 
evidence snippets during clustering. The overall Silhouette Score for a clustering configuration is 
computed as the mean of 𝑆𝑆(𝑖𝑖) over all points.  

For each combination, the quality of the resulting topic clusters was assessed by calculating the 
mean Silhouette Score across all data points. the Silhouette Score 𝑆𝑆(𝑖𝑖) for a single data point 𝑖𝑖 is 
defined as: 
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𝑆𝑆(𝑖𝑖) =
𝑏𝑏(𝑖𝑖) − 𝑎𝑎(𝑖𝑖)

max {𝑎𝑎(𝑖𝑖), 𝑏𝑏(𝑖𝑖)}
 

where: 

 𝑎𝑎(𝑖𝑖) denotes the average distance between point 𝑖𝑖 and all other points within the same 
cluster, 

 𝑏𝑏(𝑖𝑖) represents the minimum average distance from point 𝑖𝑖 to points in any other cluster.  

After evaluating multiple weight combinations, the configuration (𝑤𝑤𝑠𝑠,𝑤𝑤𝑒𝑒) = (0.8,0.2) was selected, 
as it yielded the highest Silhouette Score. This weighting scheme emphasises the semantic content 
of the strategy descriptions (𝑤𝑤𝑠𝑠 = 0.8) while incorporating contextual support from the evidence 
snippets(𝑤𝑤𝑠𝑠 = 0.2). Using this optimal weighting, 16 initial thematic clusters were identified from 
the extracted data. 

Building on the semantic distribution of the 16 initial topics (as shown in Figure 6), a second round 
of manual clustering was conducted to merge thematically adjacent topics. This process yielded 
five core strategies that capture the principal ways in which libraries participate in the generation 
of scientific research impact: 

(1) Media outreach and public engagement (Topics 4, 9, 13) 
Libraries leverage both traditional media (e.g., radio programming) and digital platforms (e.g., social 
media) to produce and disseminate research-related content. This strategy aims to expand public 
reach, share scientific narratives, and foster interactive engagement with diverse audiences at 
national and community levels. 

(2) Public dialogue and cultural presentation (Topics 7, 11) 
This approach involves organising dialogue-based activities—including public lectures, panel 
discussions, and forums—along with curating cultural exhibitions featuring books, music, and 
other multimedia content. These initiatives facilitate knowledge exchange, promote cultural 
awareness, and support accessible informal education. 

(3) Artistic collaboration and live experiences (Topics 6, 12) 
Libraries collaborate with artists and community partners to develop creative projects and deliver 
immersive experiences such as live performances, interactive exhibitions, and touring activities. 
These efforts aim to deepen public connection with research through participatory and sensory-
rich encounters. 

(4) Digital content creation and knowledge dissemination (Topics 1, 2, 10, 14) 
This strategy focuses on developing, curating, and providing sustained access to digital knowledge 
resources. Libraries create open educational materials, research publications, digital archives, and 
online learning content to support self-directed learning and further discovery. 
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(5) Major events and public programming (Topics 0, 3, 5, 8, 15) 
Libraries coordinate and host large-scale public events—including international conferences, 
professional workshops, virtual and physical exhibitions, and invited speaker series—designed to 
engage domestic and global audiences while enhancing institutional visibility and research impact. 

Figure 6. Distribution of library participation strategies in semantic space (Circles indicate the results of 
secondary manual clustering). 

Conclusion and discussion 
Main findings 
This study identified 465 real-world cases of library engagement through precise matching of 
library entities within publicly available research impact databases. Analysis shows that while 
libraries participate across various research fields and contribute to multiple impact dimensions, 
their involvement is particularly concentrated in the arts and humanities domain, with cultural 
and social impact being the most prominent outcome. 

Using an integrated LLM and BERTopic approach, this study extracted and synthesised textual 
descriptions of library contributions, leading to the identification of five key strategies through 
which libraries facilitate the translation of scientific research into societal benefits:(1)Media 
Outreach and Public Engagement; (2) Public Dialogue and Cultural Presentation; (3)Artistic 
Collaboration and Live Experiences; (4) Digital Content Creation and Knowledge Dissemination; (5) 
Major Events and Public Programming. 

By systematically summarising practical experiences, this study provides a valuable reference for 
libraries seeking to enhance their role in fostering diverse societal impacts from scientific 
research. These strategies help channel scientific knowledge to different types of knowledge 
consumers, thereby contributing to the enhancement of public cultural literacy. 
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Future research directions 
As representative knowledge intermediary institutions, libraries play a crucial role in translating 
scientific research into broader societal impact. This study used semantic analysis to identify 
specific participation strategies adopted by UK libraries within this process.  

However, due to word-length limitations in the REF case data, the corpus available for analysing 
strategies across different types of libraries was relatively constrained. Future research could be 
extended or deepened in the following directions. First, building on the disciplinary fields and 
impact dimensions in which libraries are most actively involved—as identified through the 
statistical analysis in this study—future work could conduct more in-depth examinations of 
specific libraries by integrating multi-source data, such as publicly available online materials or 
offline interviews. Second, the generalisability of the findings could be examined from a regionally 
differentiated perspective, expanding case data based on geographical distribution to enhance the 
practical applicability of the conclusions. 
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Appendix  

Weight Combination (𝒘𝒘𝒔𝒔,𝒘𝒘𝒆𝒆) Silhouette Score 

(0.9, 0.1) 0.1653 

(0.8, 0.2) 0.1788 

(0.7, 0.3) 0.1629 

Table 1. Clustering metrics Silhouette score for different weight combinations. 

Note: 𝒘𝒘𝒔𝒔 notes the weight assigned to the text of the strategy component, while 𝒘𝒘𝒆𝒆 
represents the weight assigned to the text of the evidence_snippet component. 
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Appendix  
Topic ID Keywords 

0 exhibition, tour, host, museum, virtual, panel, public, major, digital, 
interactive 

1 develop, educational, website, online, create, digital, launch, 20, creation, 
launch online 

2 write, book, research, books, published, special, news, contributions, 
science, online 

3 conduct, deliver, host, writing, creative, organise, school, conduct public, 
showcase, schools 

4 radio, bbc, feature, media, program, participate, series, shows, programme, 
conduct 

5 events, events host, event, events public, host, host public, public, organise 
public, launch, world 

6 collaboration, artists, libraries, arts, plays, media, community, creative, 
support, museum 

7 talks, discussions, public, panel, organise public, host public, host, schools, 
deliver, conduct public 

8 public, deliver, host public, conduct public, host, conduct, series public, 
centre, hosting, invited 

9 engagement, social, engage, media, events public, events, public, sharing, 
interactive, share 

10 digital, access, accessible, launch, publicly, create, Britain, library, website, 
open 

11 project, available, cultural, historical, health, display, post, music, books, 
making 

12 live, shows, public, interactive, tour, appearances, share, promote, host, 
display 

13 media, extensive, stories, national, reached, Wales, exhibition, conduct, 
news, wide 

14 produce, series, production, create, content, panel, contributions, 
participate, participation, provide 

15 conferences, conference, organise, hold, invitations, present, international, 
science, organise public, local 

Table 2. Keywords of initial topics after first-round clustering (BERTopic). 
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