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Abstract 
Impact Case Studies (ICS) produced for research evaluation exercises offer a unique window into how academic research 
engages with societal stakeholders. The growing use of these narratives as evidence of research impact makes it possible 
to uncover patterns of stakeholder involvement, both in terms of who is involved and how these actors engage with aca
demia, that are otherwise difficult to observe and capture systematically. This study provides a comprehensive analysis of 
stakeholder engagement as represented in 2,661 Impact Case Studies submitted to the Polish national research evalua
tion system. Drawing on a hybrid text-mining approach, we systematically identify stakeholder organizations, classify 
them into sectoral categories, and map the roles they play in the research and impact processes described in the cases. 
Based on this analysis, we develop a typology comprising 63 distinct engagement types. The findings suggest that engage
ment logics are sector-specific and institutionally shaped, with application-oriented forms of engagement appearing 
particularly salient in the Polish context. Our study also finds cross-disciplinary differences: while the overall intensity of 
collaboration does not vary significantly across disciplines, scholars in SSH&A tend to engage with a broader range of 
sectors and to participate in more collaborative forms of engagement than their STEM counterparts. Our findings have 
important implications for research evaluation, suggesting that prevailing evidence requirements in performance-based 
research funding systems may systematically privilege short-term, transactional forms of engagement while underrepre
senting co-productive and process-oriented impacts that are more difficult to document.
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1. Introduction
The inclusion of stakeholders in the production of academic 
knowledge has become an increasingly prominent topic in dis
cussions on research funding and science policy (e.g. Boaz et al. 
2018; Jonsson and Iwarsson 2022; OECD 2023). At the same 
time, the growing emphasis on societal impact in research eval
uation has led to the creation of large collections of Impact Case 
Studies (ICS), which document how academic research engages 
with non-academic actors and contributes to societal change. 
Beyond their evaluative function, these narratives provide a 
valuable source of evidence for studying patterns of stakeholder 
engagement across research fields and institutional contexts.

Interest in stakeholder engagement reflects a broader recog
nition that engaging non-academic partners is one of the most 
effective ways to promote the uptake of research findings, 
thereby strengthening the societal relevance, visibility, and 
impact of academic work (Oliver et al. 2014; De Jong and 

Muhonen 2020; D’Este and Robinson-Garc�ıa 2023). Stakeholder 
engagement enhances the uptake of research in a variety of 
ways. First, it often leads to the formulation of more practice- 
oriented research questions and generation of more actionable 
outputs, increasing the relevance of academic research (De 
Jong and Muhonen 2020; D’Este and Robinson-Garc�ıa 2023). 
Second, through collaborative approaches–such as practice- 
based or participatory research–enable findings to be imple
mented as the research unfolds, thereby accelerating the 
transition from knowledge creation to real-world application 
(Lewandowska and Bojnarowicz 2025; Von Thiele Schwarz et al. 
2025). Third, stakeholder engagement fosters a deeper under
standing of the research processes among non-academic actors, 
thereby cultivating more favorable attitudes towards applica
tions of research outputs in practice settings (Boaz et al. 2018; 
Borst et al. 2019).

With the growing emphasis on societal impact in research 
evaluation procedures, stakeholder engagement is gaining 
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attention as a critical pathway to achieving such impact. This 
has led to the development of evaluative frameworks centered 
on stakeholder participation (Smit and Hessels 2021; Woolley 
and Molas-Gallart 2023). However, most of the empirical evi
dence generated using these frameworks is based on case stud
ies that have been often selected because they represent 
exemplary instances of engagement rather than due to their 
representativeness across the broader research landscape 
(Wang et al. 2024). While such cases are valuable for illustrating 
mechanisms of engagement and for theory-building, they may 
focus on particularly successful or atypical examples. At the 
same time, comprehensive studies that analyze engagement 
more systematically across research fields and institutional con
texts remain scarce and are often confined to a handful of coun
tries (e.g. Bonaccorsi et al. 2021a; Wang et al. 2024). This may 
create a bias towards success stories and limits our ability to un
derstand typical, routine, or less visible forms of engagement.

This paper aims to advance the understanding of stakeholder 
engagement in academic research by providing a structured 
analysis of engagement practices based on Polish Impact Case 
Studies. The study addresses two research questions: (Q1) What 
type of stakeholder engagement can be identified in Polish aca
demic research, based on a systematic analysis of Impact Case 
Studies? (Q2) How do stakeholder engagement types and pat
terns vary across academic disciplines and societal domains in 
Poland? To answer these questions, the study draws on data 
from the Polish research evaluation system, analyzing 2,661 
Impact Case Studies. It employs a hybrid text-mining approach 
that combines natural language processing (NLP) techniques, 
such as Named Entity Recognition (NER) and dependency pars
ing, with rule-based classification.

The paper proceeds as follows. Section 2 reviews the litera
ture, examining the mechanisms of stakeholder engagement in 
academic research (Section 2.1) and prior analyses of impact 
case studies focusing on non-academic stakeholders (2.2). 
Section 3 describes the data within the context of the Polish re
search evaluation system. Section 4 outlines the hybrid text- 
mining approach, and Section 5 presents the findings. Finally, 
Section 6 discusses the results in relation to existing literature, 
as well as the study’s limitations and directions for future 
research.

2. Literature review
2.1. Stakeholder engagement and 
research impact evaluation
Stakeholder engagement has become central to contemporary 
research impact evaluation, shifting from linear, output-focused 
models toward process-oriented approaches that emphasize 
the research-practice interactions (Molas-Gallart and Tang 2011; 
Spaapen and Van Drooge 2011). The concept of “productive 
interactions” frames impact as emerging from exchanges be
tween researchers and stakeholders, highlighting how knowl
edge is co-produced, valued, and used, rather than measured 
solely by end results (Spaapen and Van Drooge 2011). 
Subsequent work has emphasized the active role of research 
users, as well as the need to account for diverse pathways and 

mechanisms through which impact unfolds (Muhonen et al. 
2020; Smit and Hessels 2021; Woolley and Molas-Gallart 2023). 
These insights inform evaluative frameworks centered on stake
holder participation (Smit and Hessels 2021; Woolley and Molas- 
Gallart 2023), including the SIAMPI approach (Molas-Gallart and 
Tang 2011), which builds on the core concept of productive 
interactions.

While these research evaluation frameworks assess research 
impact through the lens of the non-academic actors’ involve
ment in knowledge production, a different strand of scholarship 
focuses on analyzing research-practice interactions drawing on 
data generated for research evaluation exercises. Specifically, 
Impact Case Studies (ICS) serve as a source material to analyze 
research users, beneficiaries and other stakeholders involved in 
academic research. ICS are particularly useful because they are 
submitted by research units for national-level evaluations, en
abling comprehensive analysis of the research landscape across 
academic fields. Such a comprehensive perspective comple
ments more in-depth analyses of research-practice interactions 
based on specific qualitative case studies (e.g. Muhonen et al. 
2020; Kalliom€aki et al. 2021).

Cross-disciplinary analyses of ICS reveal variation across disci
plines in stakeholder engagement practices and impact path
ways. Government stakeholders appear to play the central role 
in both STEM and Social Sciences, with STEM research also 
showing strong connections to industry, while Social Sciences 
tend to engage with public organizations (Wang et al. 2024). In 
contrast, Arts & Humanities primarily generate impact though 
interactions with the general public (Wang et al. 2024). At the 
same time, studies using ICS somewhat diverge in their interpre
tation of how impact is generated. While Wang et al. attribute 
more direct stakeholder interaction to STEM fields, Yaqub et al. 
(2023) contend that such close and co-productive forms of en
gagement are more characteristic of Arts & Humanities research. 
Additionally, research in the Arts & Humanities appears to in
volve a higher frequency and greater diversity of research users 
compared to STEM disciplines, which tend engage fewer, more 
narrowly defined user groups (Bonaccorsi et al. 2021b).

One of the key methodological challenges of analyzing stake
holder engagement described in textual documents such as ICS 
is the identification of non-academic actors. Previous studies 
have approached this issue primarily through manual coding. 
For instance, Marcella et al. (2016) used inductive content analy
sis of 25 ICS from the field of library and information science to 
identify eighteen categories of beneficiaries (such as “workers,” 
“policymakers” and “businesses/companies”), while cross- 
disciplinary studies by Yaqub et al. (2023) and Wang et al. (2024)
manually categorized stakeholders into relatively broad catego
ries (such as Government, Industry, or Public Organizations) 
providing a structured, aggregated view of stakeholder engage
ment. While studies based on content analysis are valuable for 
understanding engagement patterns, their labor-intensive na
ture typically limits their scope to selected samples of ICS, 
thereby constraining replicability and scalability (Bonaccorsi 
et al. 2021a).

An alternative approach involves the use of computational 
text mining techniques. An early influential study by King’s 
College London and Digital Science (2015) applied keyword-in- 
context (KWIC) method to the full set of REF 2014 ICS, identifying 
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37 categories of beneficiaries (e.g. “companies,” “patients,” 
“ministers” or “farmers”); Stevenson et al. (2023) used the same 
approach for REF 2021 and identified 59 types. The application 
of computational text mining for identifying non-academic 
actors in ICS was further advanced by Bonaccorsi and col
leagues (Chiarello et al. 2018; Bonaccorsi et al. 2021a,b), who de
veloped an extensive lexicon of research users (76,857 entries) 
by integrating user lists from diverse sources (e.g. public profes
sion registries, patient roles) and enriching them with new user 
types automatically extracted from patent texts using a trained 
classifier. The enriched lexicon was then applied to extract user 
types from the REF ICS and identify patterns of impact across re
search fields.

While these computational approaches have significantly ad
vanced the field, they focus exclusively on the UK, leaving other 
national contexts unexplored. This is an important consider
ation, as impact narratives are shaped by specific national re
search funding contexts (Wr�oblewska 2025), and may vary 
substantially in how research impact is understood and de
scribed across countries.

Second, how non-academic actors are defined in these stud
ies is crucial for how the nature of research engagement and im
pact is interpreted. The distinction between “general” and 
“exact” identification of stakeholders (Yaqub et al. 2023) is par
ticularly important in this regard. In the former, impact state
ment refers to broad categories of actors (e.g. “government” or 
“company”), whereas in the latter, specific end-users and organ
izations are defined (e.g. XYX Ltd). General identification can be 
assumed to correspond to broad “target” groups of users and 
thus may reflect intended or “imagined” impact (Yaqub et al. 
2023), while exact identification is more likely to indicate more 
tangible and proximate relationships, closer to what Spaapen 
and Van Drooge (2011) conceptualize as “productive inter
actions.” To date, text mining studies have primarily focused on 
general identification, while approaches capable of capturing 
more specific stakeholder relationships remain largely 
underdeveloped.

Finally, existing research has primarily focused on stakeholder 
identification, while the forms of engagement through which im
pact unfolds, as well as the roles stakeholders play within case 
studies remain less well understood.

2.2. Mechanisms of stakeholder 
engagement in academic research
Societal stakeholders are broadly defined as actors who influ
ence or are influenced by a system or organization in pursuit of 
its objectives (Freeman 1984). A substantial body of research 
demonstrates that the active involvement of societal stakehold
ers in knowledge-creation processes increases the likelihood 
that research outputs will be taken up and used. Olmos-Pe~nuela 
et al. (2015) suggest that early engagement with stakeholders 
makes it more likely that research outputs inspire, engage, 
and influence societal actors, although such engagement does 
not guarantee that knowledge will ultimately be adopted 
or used (Landstr€om et al. 2024). Interactions between academics 
and societal stakeholders are therefore widely regarded as a 
key precondition for the societal impact (Spaapen and Van 
Drooge 2011).

This emphasis reflects a broader shift away from linear 
models of knowledge transfer towards approaches that stress 
interaction, co-creation, and joint knowledge production, 
highlighting the importance of engagement processes and the 
contexts in which knowledge is produced and used. As synthe
sized by D’Este et al. (2018), this transition draws on diverse con
ceptual frameworks, including national innovation systems, 
post-normal science (Funtowicz and Ravetz 1993), Mode 2 
knowledge production (Gibbons et al. 1994), and the Triple Helix 
model (Etzkowitz and Leydesdorff 2000), with subsequent exten
sions such as the Quadruple Helix further emphasizing the role 
of civil society (Carayannis and Campbell 2009). Despite this rich 
conceptual landscape, most empirical studies remain confined 
to specific sectors, disciplines, or exemplary cases, leaving a lim
ited systematic understanding of how different forms of engage
ment unfold across the academic system as a whole.

At the same time, interactions between academics and socie
tal stakeholders occur through a variety of mechanisms. 
Spaapen and Van Drooge (2011) distinguish between direct 
interactions (e.g. face-to-face or digital personal contact), indi
rect interactions (e.g. publications, patents, or other knowledge 
artefacts), and financial interactions (e.g. contract research and 
commissioned projects). While such typologies provide a useful 
analytical lens, prior research indicates that the prevalence and 
forms of interaction vary substantially across academic disci
plines and stakeholder types (Cao et al. 2025).

Empirical research indicates that interactions with industry 
most frequently take the form of so-called “academic 
engagement,” that is, person-based interactions such as joint 
R&D projects, contract research, consultancy, and informal advi
sory activities, whereas commercialization mechanisms (includ
ing patenting, licensing, and spin-off formation) play a 
comparatively modest role (Perkmann et al. 2013). Evidence 
from the Spanish Research Council confirms this pattern and 
further highlights strong disciplinary variation, with academics 
in applied and engineering-oriented fields engaging more fre
quently with industry and through a broader range of interac
tion modes than the social sciences and humanities (D’Este 
et al. 2019). These findings suggest the need for analytical 
approaches that can capture such variation.

While engagement with industry has received considerable at
tention, researchers also interact extensively with civil society 
organizations and the general public. Engagement with civil so
ciety is particularly diverse and encompasses practices such as 
citizen science, understood as collaborative processes in which 
members of the public contribute to research design, data col
lection, analysis, or interpretation. This area is characterized by 
notable conceptual and terminological heterogeneity, including 
notions such as participatory action research, community sci
ence, crowdsourcing, and citizen-generated data (Fraisl et al. 
2020). Previous studies also show that interaction often occurs 
through dissemination, collaboration, and consultancy, while 
commercialization remains less prominent (Borlaug et al. 2024).

Interactions with policy actors represent another important 
pathway through which scientific knowledge contributes to soci
etal impact by informing decision-making. Academics engage 
with policymakers through mechanisms such as temporary gov
ernment positions, advisory roles, responses to practitioners’ 
requests, and public communication (Nelson et al. 2024) as well 
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as policy briefs, evidence syntheses, deliberative dialogues, and 
the use of intermediaries such as knowledge brokers (Miranda 
et al. 2025). The academia-government collaboration is further 
shaped by institutional infrastructures, including formalized 
partnerships and supportive organizational arrangements facili
tating the use of research (Guerrero-Torres et al. 2025). Overall, 
research rarely influences policy in linear ways; interactions are 
indirect and mediated, shaped by organizational constraints, 
political dynamics, and relationship-building processes (Oliver 
et al. 2014).

While the literature consistently positions stakeholder en
gagement as central to societal impact, it also emphasizes asso
ciated challenges. Academics often engage with multiple 
stakeholder groups, which entails navigating divergent institu
tional logics, expectations, and epistemic cultures, as well as dif
ferences in motivations, roles, and modes of collaboration. 
These tensions may complicate knowledge co-production and 
potential later uptake, particularly when academic autonomy 
and societal relevance are perceived to be in conflict (Stier and 
Smit 2021; D’Este et al. 2024).

Prior research primarily focuses on three broad domains of 
stakeholder engagement, namely industry, civil society and pol
icy. Each domain is associated with distinct motivations, interac
tion mechanisms, and institutional logics. However, existing 
studies typically examine these domains in isolation. By analyz
ing a comprehensive national corpus of impact case studies, our 
study offers a unique opportunity to observe how these forms of 
engagement co-exist, overlap, and vary across disciplines and 
institutional contexts.

Existing studies of Impact Case Studies have significantly im
proved our understanding of who engages with academic re
search, yet provide more limited insight into how stakeholder 
engagement takes place. Drawing on broader literature on re
search–society interactions, this study addresses this gap by de
veloping a stakeholder engagement typology that combines 
stakeholder types with the roles they perform. Applying this typol
ogy to Polish Impact Case Studies, we systematically examine 
patterns of engagement across disciplines and societal sectors.

3. Empirical setting and 
data sources
3.1. Evaluation of research impact in 
Poland: impact case studies
Poland is among the European countries that have adopted 
performance-based research funding systems (Hicks 2012). 
Since the early 1990s, the Polish Ministry of Science and Higher 
Education has conducted national evaluations of research activ
ity, typically every four years. The resulting scientific category 
awarded to research units determines degree-awarding powers 
and has a significant impact on the allocation of state funding 
(RAD-on 2022). In 2018, societal impact was incorporated into 
the evaluation system as part of a comprehensive reform of 
higher education and science (Dziennik Ustaw Rzeczypospolitej 
Polskiej 2018). The 2022 exercise was the first in which impact 
was included as one of three core criteria–alongside scientific/ 
artistic outputs and financial effects–and the only one assessed 

qualitatively. Units of assessment (discipline-based research 
units) were required to submit two to five impact case studies 
depending on research staff size. Impact had to occur within 
2017–2021 and be underpinned by research conducted since 
1997 (Dziennik Ustaw Rzeczypospolitej Polskiej 2019). In total, 
283 institutions submitted 2,661 case studies in Polish and 
English, which were subsequently published online.

The societal impact evaluation framework, inspired on the UK 
REF (Wr�oblewska 2025), required each case to be supported by 
documentary evidence submitted alongside the narrative. 
Official guidance specified that evidence must take concrete 
forms, such as reference letters from companies confirming re
search use, official reports verifying beneficial outcomes (e.g. 
employment growth or cost reductions), or statistical indicators 
documenting measurable change (e.g. reductions in greenhouse 
gas emissions). Guidelines also emphasized the identification of 
the social groups or organizations benefiting from the research 
(Korytkowski and Kulczycki 2019). Impact case studies were 
assessed by disciplinary panels based on their significance and 
geographical reach (with international reach required for the 
highest scores) using a 0–100 scale; societal impact accounted 
for 15–20% of the global evaluation score. Although the broader 
reform sparked debate, the societal impact component received 
limited public scrutiny, and the absence of detailed guidance 
led to considerable variation in how institutions conceptualized 
and documented societal impact (Wr�oblewska 2025), shaping 
the dataset analyzed in this article.

3.2. Description of the corpus
Our empirical material consists of 2,661 impact case studies 
(ICS) submitted by Polish research institutions for the 2022 re
search evaluation exercise. These ICS are publicly available via 
the POL-on platform.1 POL-on is an IT system designed to collect 
and manage data on science and higher education in Poland. It 
provides a standardized template for each case study, compris
ing four main sections: (1) basic metadata (e.g. identifiers, affili
ation, research field, discipline, title, and summary), (2) 
information on key findings, research outputs and the institu
tion’s role in the described research, (3) descriptions of the 
achieved impact and supporting evidence, (4) interdisciplinary 
aspects of the research. Table A1 (Supplemental Appendix A) 
presents the structure of the case study template.

This study focuses on two sections of the case studies that il
lustrate the impact: Title and Impact (Polish version). The analy
sis also incorporates two classification schemes used in ICS:

1) Research field, based on the classification provided by the 
Ministry of Science and Higher Education. 

2) Leading area of impact, categorized into Economy, 
Environmental Protection, Public Administration, Healthcare, 
Culture and Art, State Security and Defense, and Other. 

The corpus, consisting of the selected sections of the case 
studies, contains a total of 1,465,061 words, with an average im
pact description length of 550.57 words per case study. As 
shown in Fig. 1, the distribution of word counts is left-skewed 
due to the 5,000-character limit on impact descriptions, with 
many cases near the maximum and fewer much shorter 
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submissions forming a left tail. Figure  2 shows that, while the 
number of case studies per domain varied substantially–reflect
ing the differing numbers of domain-related departments within 
Polish higher education–the median word count of impact 
descriptions was relatively consistent across domains.

4. Methods: hybrid text mining  
approach
This study applies a hybrid text mining approach, consisting of 
two main stages. First, Organization Name Extraction (Section 
4.1) is performed to identify the types of professional stakehold
ers mentioned in the case studies by extracting organization 
names from the texts and classifying them to sectors. Second, 
Organization Role Identification (Section 4.2) involves analyzing 
the roles those organizations play by examining linguistic pat
terns in the textual data. These two stages are then integrated 
to develop a typology of engagement types (as detailed in the 
Results section).

4.1. Organization name extraction
For Organization Name Extraction, we applied a hybrid text min
ing approach combining machine learning-based Named Entity 
Recognition (NER), rule-based classification, and manual anno
tation to extract and categorize non-academic professional 
stakeholders mentioned in ICS. The workflow consisted of three 
main stages: (1) NER-based organization name extraction, (2) 
classification logic development, (3) entity classification. 
Figure 3 illustrates the process flow in more detail.

4.1.1. NER-based organization name extraction
The first step was data preparation. From each ICS, we extracted 
and concatenated the Impact and Title fields to form a single nar
rative text per ICS. NER was then applied to these prepared texts 
using two complementary models: (1) Stanza (Stanford NLP): A 
neural model adapted for Polish, offering linguistically rich entity 
segmentation and (2) a multilingual transformer model we refer 
to as XLM-NER, which detects organizations and other entities by 
learning patterns from large datasets across multiple languages. 
The decision to use both models was guided by the aim of in
creasing overall coverage, as the two independently trained mod
els tend to recognize complementary entities.

In total, the named entity set comprised 44,393 organization 
mentions (21,628 unique entities). The Stanza model produced 
35,642 mentions (17,988 unique entities), while XLM-NER 
extracted 17,554 mentions (9,751 unique entities). We identified 
6,111 unique common entities–those recognized by both mod
els. This high-confidence subset–referred to as the core named 
entity set–formed the starting point for classification logic devel
opment. Model-specific entities (those found only by Stanza or 
XLM-NER) were retained for later classification.

4.1.2. Classification logic development
The named entity set represented a collection of organization 
names which, in their raw form, could not yet be meaningfully 
interpreted. To analyze these data and draw conclusions, it was 
necessary to establish a typology and develop a classification 
framework that would group organizations into interpretable 
categories. We based the development of this framework on the 

Figure 1 Distribution of word counts across ICS.
Figure 2 Number of ICS and median impact description word count per 
research field.
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core named entity set to ensure that the resulting classification 
logic was grounded in reliable, cross-model validated data.

The core named entity set consisted of organization names 
that required systematic processing. Organization names were 
normalized using text-cleaning procedures (e.g. removing excess 
whitespace and non-alphanumeric characters, excluding entries 
shorter than three characters). Next, academic institutions were 
filtered out using a curated list of domain-specific stemmed key
words (e.g. university, research, faculty); after this procedure, 
4,767 non-academic common entities remained.

We developed the typology of non-academic organizations in
ductively, based on a manual review of a random sample of ap
proximately 1,000 unique entities (sampled from the full list of 
4,735 deduplicated non-academic entries). This sample served as 
an exploratory base for identifying recurring organizational pat
terns, which in turn informed the formulation of ten categories 
capturing the sectoral diversity of non-academic stakeholders: 
(1) Company/ Business, (2) Government/ Public Administration, 
(3) NGO/ Association/ Foundation, (4) Cultural Institution/ Arts, 
(5) Health/ Hospitals/ Medical, (6) Religious Organization, 
(7) Military/ Defense/ Security, (8) International Organization/ EU, 
(9) Education (non-university), (10) Other/ Unclear.

To assign organizations to sectors, we manually constructed a 
dictionary of category-specific keywords based on the reviewed 
sample. Each keyword reflected lexical patterns typical for a given 
category (e.g. ministry, municipality for Government/ Public 
Administration; hospital, clinic for Health/ Hospitals/ Medical; en
terprise, s.a. [abbr. for “joint-stock company”] for Company/ 
Business). To account for morphological variation in Polish, all 
keywords were lemmatized using the Stanza language model. 
Using the lemmatized dictionary, each lemmatized organization 
name from the core entity set was compared to category-specific 
keyword from the dictionary. If a match occurred, the entity was 
assigned to the corresponding category; otherwise, it was 
assigned to “Other/ Unclear.” As the “Other/ Unclear” group be
came dominant, we reviewed frequent unmatched tokens and 
updated the dictionary to improve coverage.

4.1.3. Entity classification
The rule-based matching process served as a semi-automated 
pre-classification step to reduce the burden of manual labeling. 

To maintain high accuracy, we applied rule-based classification 
conservatively: approximately 30% of core entity set was classi
fied via keyword matching, while the remaining 70% was manu
ally annotated by the research team using the eleven 
target categories.

Model-specific entities (i.e. those found only by Stanza or 
XLM-NER) were processed using the same rule-based logic. 
Finally, all classified entities were merged into a unified dataset 
comprising 20,388 entries extracted from 2,522 ICS (95% of all 
ICS). Table 1 presents the distribution of organization mentions 
across sectors. This dataset provides a structured overview of 
non-academic professional stakeholders mentioned in Polish 
impact case studies and serves as the main output from the 
Organization Name Extraction stage.

4.2. Organization role identification
After identifying specific names of organizations and classifying 
professional stakeholders into sectors, the next step was to un
derstand the roles these organizations played in the research 
process, as described in the ICS. To achieve this, Organization 
Role Identification was performed in three stages, combining: 
(1) dependency parsing, (2) integration of lexical cues and classi
fication development, and (3) rule-based role classification. The 
pipeline is illustrated in Fig. 4.

Figure 3 Process flow diagram of Organization Name Extraction. The workflow takes impact descriptions from ICS as input and produces a classified 
set of non-academic entities with assigned sector categories.

Table 1 Distribution of organization mentions across sectors.

Sector Count

Government / Public Administration 5,149
Company / Business 5,136
International Organization / EU 1,705
NGO / Association / Foundation 1,689
Cultural Institution / Arts 1,391
Health / Hospitals / Medical 751
Education (non-university) 636
Military / Defense / Security 578
Religious Organization 253
Other/ Unclear 3,100
Total 20,388
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4.2.1. Dependency parsing
Dependency parsing is a method used to analyze the grammati
cal structure of a sentence by identifying the relationships be
tween words (Jurafsky and Martin 2026). It represents sentences 
as sets of directed links between words, showing how they func
tion in relation to one another (e.g. as subject, object, modifier, 
or agent). This approach allows us to determine whether an or
ganization mentioned in a sentence plays an active role (e.g. as 
the performer of an action) or appears only in a contextual role 
(e.g. as a location). An illustrative example of a parsed sentence 
from our dataset is provided in Supplemental Appendix B.

To identify the relationships between organization mentions 
and other elements in the sentence, we used Stanza–an open- 
source natural language processing library supporting 66 human 
languages, including Polish (Qi et al. 2020). Stanza is based on 
the Universal Dependencies (UD) framework, which provides a 
standardized way to label syntactic structures using a universal 
set of dependency labels–such as nsubj (nominal subject), obj 
(object), or obl:agent (agent in a passive construction). Stanza 
parses each sentence into its syntactic structure, enabling sys
tematic analysis of how words are grammatically connected.

Our input data consisted of sentences from impact case stud
ies paired with recognized organization names. Each sentence 
was parsed into a dependency structure. To determine the syn
tactic role of an organization, we first matched each organiza
tion mention to its exact position in the sentence. We then 
identified the organization’s syntactic head–the key word within 
the organization name that connects it to the rest of the sen
tence. Once identified, we extracted: (1) the dependency label 
describing the grammatical relation between the organization 
and the word it depends on (its governor); (2) the governor’s sur
face form, lemma, and part of speech; and (3) the main predi
cate of the clause, identified by tracing the structure upward to 
the highest governing verb. This procedure allowed us to sys
tematically capture how organizations are positioned and func
tion within sentences.

4.2.2. Integration of lexical cues and classification 
development
In addition to this syntactic information, we recoded lexical cues 
that signal the relationship between professional stakeholders 
and the research described in a case study. We extracted prepo
sitional markers–that is, prepositional words or phrases (e.g. in 
cooperation with, in accordance with, commissioned by) indicat
ing particular types of collaboration or involvement. The extrac
tion was based on a compiled list of lexical cues that mapped 
prepositional phrases to the stakeholder roles. Table C1 in 
Supplemental Appendix C provides examples of these lexical 
cues and their associated stakeholder roles.

We also extracted up to two nouns (“object keywords”) linked 
to the predicate to obtain additional context about the action 
described in the sentence. For example, in the sentence “The 
Pole Dialog Foundation conducted workshops together with the 
University of Warsaw” the relevant noun is “workshops,” which 
we recorded in our database.

To develop the classification logic to assign roles to organiza
tion mentions, we first constructed a role typology, based on a 
manual review of a random sample of approximately 500 senten
ces with organization mentions. We repeatedly revised the sam
ple to identify recurring patterns. As a result, we derived a list of 
thirteen role categories, including a fallback “Unclear/ Other” cat
egory (for the complete list, see Table 2). In the next step, we de
veloped rule-based criteria for each category, combining the 
syntactic information, lexical cues (including prepositional 
markers), and stemmed words indicating the organization’s role. 
For each category, we created a list of stems which–if present in 
predicate, governor or object keywords–signaled that the organi
zation played that particular role. Stems rather than lemmas 
were used to account for the morphological variation in Polish. As 
an illustration, Table C2 in Supplemental Appendix C presents 
rules for the “Collaboration/ Partner” role.

Rules for all categories were developed iteratively through re
peated manual reviews of random samples of sentences. 

Figure 4 Process flow diagram of Organization Role Identification. The workflow takes as input sentences with organization mentions and produces 
a classified set of entities with assigned engagement roles.
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Samples were re-examined and rules were improved until a sat
isfactory level of precision (0.962) was reached.

4.2.3. Rule-based role classification
The classification logic was then used to assign role categories to 
all organization mentions. Table 2 presents the list of identified 
roles, their definition and distribution. The shaded rows in the ta
ble highlight what we refer to as “substantive roles” – that is, 
roles in which organizations appear as actors doing something 
concrete or actively engaging in the research process or in the 
use of research results. Table D1 in Supplemental Appendix D pro
vides exemplary sentences for each organizational role, offering 
further detail and illustration of the classifications.

Substantive roles include: Research User, capturing uptake, im
plementation, and commercialization (e.g. “results were used by 
[ORG]); Collaborator/Partner, referring to joint activities such as 
co-organization, partnership, co-authorship, etc. (e.g. “in close co
operation between [ORG] and [ORG]”); Authority/Source, applied 
when the organization functioned as regulatory or normative ref
erence (e.g. “certificate issued by [ORG]”); Beneficiary/Recipient 
includes organizations that derived benefits from the research by, 
for example, receiving knowledge, equipment, training, or institu
tional improvement as a result of engagement (e.g. “the benefi
ciary of the team’s work is [ORG]”); Membership/Representation, 
assigned when an organization represented a body or structure in 
which the researcher participated in (“X was a member of [ORG]”); 
Commissioner/Client denoting organizations that commissioned 
research (e.g. “the report was commissioned by [ORG]”); Support/ 
Patronage referring to financial or formal support (e.g. “the proj
ect was co-financed by [ORG]”). Finally, Actor/Initiator–the largest 
substantive category–was assigned when the organization 
appeared as the grammatical subject performing an activity (the 
largest and internally heterogeneous category, for which further 
disaggregation would have reduced precision).

The unshaded rows represent “contextual roles.” These refer to 
situations in which an organization is mentioned but not perform
ing a specific action. These roles comprise: Context/ Modifier when 

an organization appeared only as a location or background ele
ment; Context/ Identifier, where it functioned as appositive label 
specifying the entity; Object/Effect, where the organization was the 
target or outcome of an action rather than its performer. The cate
gory Other/ Unclear was used when no reliable role could be 
assigned through rule-based logic. All cases in this category were 
subsequently manually reviewed and reclassified where possible, 
resulting in a substantial reduction of ambiguous entries.

5. Results
5.1. Overall patterns of 
stakeholder engagement
Figure 5 offers a typology of stakeholder engagement types, 
which was developed by systematically combining each sector 
with each substantive role–excluding Actor/Initiator which, due to 
its heterogeneity and general nature, does not yield a clearly in
terpretable engagement type. For example, combining the sector 
Company/Business with the role Beneficiary/Recipient yields the 
category Corporate Beneficiary, referring to cases in which the or
ganization benefited from academic research despite not being 
involved in its initiation or co-production. Similarly, pairing the 
sector Government/Public Administration with Authority/Source 
yields Regulatory/Legal Authority, referring to government bodies 
that issue binding rules, certifications, or authoritative endorse
ments. Combining NGO/Association/Foundation with Membership/ 
Representation captures non-governmental organizations in 
which researchers act as members or representatives. Overall, the 
cross-classification of stakeholder sectors and roles, based on the 
impact case studies, yielded 63 distinct engagement types. 
Figure 5 presents this mapping by plotting organization sectors 
on the y-axis and roles on the x-axis, with the resulting engage
ment types and their frequencies.

There is a considerable variability in the frequency of different 
engagement types: while some are highly prevalent, others are 

Table 2 Distribution of organization mentions across organization roles.

ORG role Definition ORG classifieda

Context/Modifier ORG functions as an institutional, locational, or situa
tional background.

4143

Actor/Initiator ORG performs or leads an activity 2650
Research User ORG uses or applies research results 2468
Collaborator/Partner ORG works jointly with others. 2103
Beneficiary/Recipient ORG receives results, support, or training. 1190
Authority/Source ORG provides regulatory or normative reference. 1040
Context/Identifier ORG serves as an appositive label. 620
Membership/Representation ORG functions as a professional body or forum in which the 

researcher participates or represents their institution.
548

Commissioner/Client ORG commissions or requests research. 427
Support/Patronage ORG offers funding or honorary backing. 363
Object/Effect ORG is the target/ effect rather than the performer of 

the action.
292

Other/Unclear No clear role could be assigned. 322
aExtracted from 2315 out of 2661 ICS (87% of the dataset).
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negligible. Figure 5 presents a heatmap highlighting the most 
frequent cases, while Fig. 6 presents the top 20 stakeholder en
gagement types across all ICS documents. Five engagement 
types stand out: Industry Application, Public Sector Use of 
Research, Industry Collaboration, Public Sector Collaboration and 
Regulatory/Legal Authority. This pattern reflects the fact that 
government/ public administration and industry are much more 
common stakeholders that others (see Table 1). It also indicates 

that these actors are predominantly referenced as active partici
pants–most often as collaborators or users of research–rather 
than merely recipients, beneficiaries, or funding sources. The 
prominence of collaboration suggests that person-based inter
actions are relatively common. At the same time, the data high
light the importance of the practical implementation of results 
by industry (Industry Application) – primarily through commer
cialization (e.g. the launch of innovative products) and 

Figure 5 Mapping of organization sectors (y-axis) and roles (x-axis) to engagement types. Bracketed values indicate total engagement counts.
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knowledge transfer (e.g. the optimization of industrial standards 
based on research-derived know-how).

Some engagement types are rare, largely reflecting the fact 
that certain stakeholders seldom assume specific roles. For ex
ample, cultural or educational organizations (e.g. museums or 
schools) are infrequently commissioners of research, but more 
commonly act as collaborators in joint initiatives. Similarly, reli
gious or healthcare organizations seldom function as sponsors 
or patrons; and are more typically recipients of support rather 
than providers. Likewise, regulatory roles are more often associ
ated with public and international organizations than with de
fense or educational organizations.

5.2. Stakeholder engagement across 
societal domains
Figure 7 presents the most prevalent engagement types within 
each Leading Area of Impact. This classification, adopted in the 
Polish evaluation system, captures societal domains in which 

research described in ICS is reported to have generated impact 
(see Section 3.2.). Here, it is used to analyze how stakeholder en
gagement patterns vary across these domains.

Across societal domains, a consistent pattern emerges: the 
most frequent engagement types typically combine collaboration- 
related engagement (e.g Public Sector Collaboration, Industry 
Collaboration) with application or research uptake-oriented en
gagement (e.g. Industry Application, Public Sector Use of Research). 
This suggests a balance between joint activities (indicative of more 
direct and person-based interactions) and more knowledge 
transfer-oriented modes of engagement. Within this pattern, 
collaboration-related forms of engagement appear to be less fre
quent in National Security and Defense, whereas Culture and the 
Arts appears to be the most collaboration-intensive domain, with 
collaboration-related forms of engagement dominating.

In both Economy and Healthcare, reported impact is largely 
associated with industry applications and collaborations. In the 
economic domain, case descriptions frequently link impact to 
the integration of academic inventions and patents into 

Figure 6 Top 20 stakeholder engagement types across Impact Case Studies.
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industrial production processes, as well as to the scaling of aca
demic knowledge through licensing agreements and the crea
tion of spin-off companies. In healthcare, the prominence of 
industry engagement suggests that business-oriented health 
organizations play a key role in translating research into 
reported outcomes. While traditional healthcare providers (e.g. 
public hospitals) are more often involved in experimental and 
collaborative phases of research, business entities are more fre
quently associated with more large-scale commercialization and 
technical implementation, enabling the translation of academic 
findings into scalable products.

Environmental Protection, National Security and Defense, and 
Public Administration are domains in which reported impact is 
primarily associated with policymaking and regulatory processes. 
In these domains, impact is described in the ICS as arising when 
scientific findings are taken up by public authorities and judicial 
bodies and incorporated into legal frameworks, administrative 
procedures, and strategic planning. Finally, Culture and the Arts 
and Healthcare show comparatively stronger involvement of civil 
society actors and, relative to other areas, a more limited role of 

international organizations, suggesting that engagement in these 
domains is more locally and community oriented.

5.3. Stakeholder engagement across 
research fields
While the previous section examined stakeholder engagement 
across different societal domains, this section shifts the focus to 
variation across research fields. In contrast to Leading Areas of 
Impact, which denote the societal domains where impact is 
reported to occur and thus reveal patterns of engagement 
across different areas of societal activity, research fields refer to 
the disciplinary basis of the research underpinning ICS. This per
spective highlights how stakeholder engagement practices vary 
across disciplinary contexts.

Table 3 provides a high-level overview, presenting the average 
stakeholder mentions and engagement types per ICS across re
search fields. The heatmap in Fig. 8 offers a more detailed view, 
illustrating the relative prominence of each engagement type 
across fields. Bubble size indicates the proportion of 

Figure 7 Top 10 stakeholder engagement types within each societal domains.

Table 3 Distribution of stakeholder mentions and engagement types across research fields.

No. of ICS Stakeholder  
mentions (total)

Avg. stakeholder  
mentions per ICS

Avg. engagement  
types per ICS

Agricultural sciences 139 737 5.30 2.07
Arts 127 818 6.44 2.17
Engineering and technology 547 3565 6.52 2.33
Humanities 384 2201 5.73 2.13
Medical and health sciences 273 1521 5.57 2.26
Natural sciences 420 2589 6.16 2.33
Social sciences 744 4914 6.60 2.49
Theology 27 167 6.19 2.13
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occurrences of each engagement type among all ICS within a 
field. To facilitate interpretation, engagement types are color- 
coded by stakeholder sector (e.g. pink indicates Government/ 
Public Administration).

While the overall pattern (Table 3) suggests little variation be
tween fields, indicating similar levels of engagement across 
fields, clear differences emerge in the distribution of engage
ment types. Agricultural Sciences, Engineering Sciences, and 
Natural Sciences display broadly similar patterns, characterized 
by a strong concentration on industry-related engagement. In 
all three fields, Industry Application–such as commercialization, 
licensing, spin-offs, and the implementation of products or pro
cesses–is the engagement type most frequently associated with 
reported impact. Industry Collaboration is also prominent, espe
cially in Engineering and Natural Sciences, highlighting the im
portance of joint R&D projects and consortia-based work. 
Overall, these patterns suggest that research in these fields 
combines collaborative interaction with more transfer-oriented 
forms of engagement. Engagement with government and public 
administration is present but plays a secondary role. 
Agricultural Sciences stand out in this respect, showing stronger 
links to public-sector use of research and regulatory activities, 
indicating that research in this field is more often taken up in 
policymaking and regulatory development. In Engineering and 
Natural Sciences, regulatory engagement is less pronounced, al
though public-sector use of research remains evident in the im
pact case descriptions.

Medical and Health Sciences display a more mixed engage
ment profile. Impact in this field is associated with a combina
tion of industry partnerships, engagement with public 
authorities, collaboration with healthcare organizations, and in
teraction with civil society. Industry engagement includes both 
joint research projects (collaboration) and knowledge transfer 
(application). Public bodies play an important role, particularly 
through regulatory and policy-related engagement, as research 
evidence is used to inform legislation and national health strate
gies. At the same time, hospitals and other healthcare organiza
tions serve as key partners, particularly in clinical trials or the 
introduction of new medical procedures. Engagement with 
NGOs further extends these activities, for example through pub
lic health campaigns and patient-oriented initiatives.

A different pattern is observed in the Social Sciences, where 
engagement is spread across many types but is most strongly 
concentrated on government and public administration. In this 
field, reported impact is most frequently associated with public- 
sector use of research, public-sector collaboration, and regula
tory engagement. Engagement in the Social Sciences combines 
collaborative problem-solving (e.g. researchers working with 
policymakers to address concrete social and policy challenges) 
with more one-directional forms of research uptake by public 
institutions (e.g. research findings used in decision-making, le
gal interpretation, and the design of public policies).

Humanities and Arts also show a wide range of engagement 
types, but with a strong emphasis on collaboration with cultural 
organizations, public institutions, and civil society actors. 
Public-sector engagement encompasses both collaboration and 
patronage, with researchers acting as experts or members of ad
visory bodies in the cultural domain. Civil society organizations 

also play an important role, particularly in educational and 
community-based cultural initiatives.

Finally, Theology shows a more focused engagement profile, 
concentrated primarily on religious organizations and NGOs. In 
this field, reported impact is typically associated with the appli
cation of academic knowledge to local community needs, such 
as religious education, social integration, pastoral care, and 
training activities. Engagement is generally small-scale, prac
tice-oriented, and closely embedded in local contexts.

Overall, a broad tendency can be identified. Researchers in 
Agricultural Sciences, Engineering Sciences, and Natural 
Sciences tend to rely on more focused engagement models, cen
tered primarily on industry collaboration and application, with 
public-sector engagement playing a more limited role. By con
trast, Medical and Health Sciences, Social Sciences, and the 
Humanities and Arts demonstrate broader engagement profiles, 
involving a wider range of stakeholders, though the composition 
of these engagements differ across fields. In Medical and Health 
Sciences, engagement is broadly distributed across multiple 
stakeholder groups, including industry, public authorities, 
healthcare organizations and civil society. In the Social 
Sciences, it is more strongly oriented toward the public sector, 
particularly in relation to policy and governance. In the 
Humanities and Arts, engagement is more frequently directed 
toward cultural and societal actors.

6. Discussion
This study examines patterns of academic engagement with so
cietal stakeholders in a national corpus of narrative impact 
cases from Poland, drawing on structured analytical mapping of 
stakeholder organizations to sectoral categories and associated 
engagement mechanisms. In doing so, it makes three main con
tributions. First, it advances the conceptualization of stake
holder engagement by moving beyond generic actor categories 
and introducing functional differentiation (e.g. authority, user, 
collaborator, commissioner), portraying engagement as a struc
tured configuration of roles rather than a homogeneous field of 
“external partners.” Second, it provides large-scale empirical ev
idence, based on computational analysis of a comprehensive 
national dataset, identifying systematic patterns of concentra
tion and dominance in specific forms of interaction. Third, it 
contributes to a more differentiated understanding of aca
demic–societal relations by showing that stakeholder engage
ment is functionally specialized across sectors and shaped by 
institutional constraints that influence which roles actors are 
likely to assume. These contributions extend prior research, 
which has largely relied on smaller samples of impact narratives 
from non-Polish contexts, and offer a broader and more nu
anced account of how academic engagement operates across 
sectors and disciplines.

6.1. Mechanisms of engagement
The findings suggest that most impact cases are related to inter
actions with industry and government, while all other societal 
stakeholders account for a much smaller share. Previous studies 
have consistently shown that interactions between academics 

Research Evaluation, 2026, Volume 35, Issue 1                                                                                                                                                                                                                                      13 

D
ow

nloaded from
 academ

ic.oup.com
/rev/article/doi/10.1093/reseval/rvag056/8793648 by Biblioteka U

niw
ersytetu W

arszaw
skiego user on 17 Septem

ber 2026



and industry are widespread, but they are unevenly distributed 
across engagement mechanisms, with research projects, consul
tancy, contract research, and informal exchanges dominating 
the interactions (Perkmann et al. 2013). By contrast, our results 
show that Industry Application slightly outweighs Industry 
Collaboration in overall frequency and clearly predominates 
within domains such as the economy and healthcare. While col
laboration remains highly visible, application-oriented engage
ment appears particularly salient in the Polish context.

There are at least two plausible explanations. Substantively, 
this may reflect a growing policy emphasis on translational and 
market-oriented forms of impact. More importantly, however, 
the ICS format itself may shape reporting practices. Impact case 
studies are authored by universities and require formalized evi
dence, which may favor demonstrable applications (e.g. 
licenses, certifications, documented uptake) over relational or 
process-based forms of engagement. Applications are generally 
easier to evidence than collaborative processes, which may in
troduce a reporting bias towards tangible implementation 
mechanisms. Thus, the prominence of Industry Application may 
reflect both underlying engagement dynamics and the perfor
mative logic of impact documentation.

Furthermore, prior research suggests that engagement with 
government takes diverse forms ranging from consultancy and 
advisory roles to secondments and temporary embedding of 
academics within policy structures (Gulbrandsen and Smeby 
2005; Abreu and Grinevich 2013). These forms imply direct, 
person-based interaction. Our findings, however, show that 
Public Sector Use of Research is the most frequently docu
mented engagement type, exceeding both Public Sector 
Collaboration and Government-Commissioned Research. This 
suggests that indirect mechanisms such as research transfer, 
policy uptake or regulatory incorporation are more prominently 
documented than direct forms of engagement such as embed
ding or consultancy.

Although industry and government account for the largest 
share of interactions with Polish academics, their engagement 
profiles differ substantially. Industry engagement is more 
strongly concentrated in a limited set of interaction types, 
whereas government interactions are distributed more evenly 
across roles. Moreover, the prominence of “use” and the fre
quent appearance of Regulatory/Legal Authority in ICS narra
tives point to institutionalized mechanisms in which research 
informs regulatory frameworks or policy design, with public 
actors acting as authoritative gatekeepers without necessarily 
requiring sustained co-production.

Other sectors display more differentiated engagement pat
terns. NGOs and civil society show a relatively diversified profile, 
with collaboration as the slightly more dominant engagement 
type, particularly within culture and the arts and healthcare 
domains. Unlike industry or government, they are rarely por
trayed as commissioners, sponsors, or regulatory authorities, 
functioning instead primarily as collaborative partners or users 
of knowledge. International Organizations and EU actors also 
display a balanced configuration across: authority, research use, 
and collaboration, underscoring their hybrid regulatory and 
policy-oriented position. By contrast, religious organizations 

and military or security actors exhibit more skewed and lower- 
frequency distributions, suggesting more specialized and 
context-specific engagement patterns rather than broad-based 
interaction with academics.

Overall, our findings suggest that engagement logics are 
sector-specific and institutionally shaped. Industry engagement is 
predominantly framed in terms of application and market uptake, 
government engagement in terms of policy use and regulation, 
and civil society in relational and partnership-based terms. At the 
same time, a small subset of engagement configurations accounts 
for the majority of cases, while many sector–role combinations re
main rare or nearly absent. This indicates that, although engage
ment is conceptually diverse, it does not necessarily translate into 
empirical pluralism – or at least not in how engagement is made 
visible in researchers’ impact reporting.

In this sense, the findings contribute to the literature by dis
tinguishing between potential and realized engagement diver
sity: while policy discourse often fosters broad stakeholder 
inclusion, the actual architecture of engagement remains 
strongly concentrated and role-differentiated.

6.2. Disciplinary differences
Previous research has consistently identified disciplinary differen
ces in the scope and nature of stakeholder engagement. STEM 
fields are typically described as engaging with more narrowly de
fined user groups, whereas SSH&A fields tend to engage with 
more diverse groups of end-users (Bonaccorsi et al. 2021b). At the 
same time, it has been suggested that SSH researchers are less 
likely to identify concrete stakeholder categories, instead refer
ring to them in broader, more general and less clearly delineated 
terms. Our findings, however, point in a somewhat different direc
tion. Rather than analyzing broad stakeholder categories (such as 
“government” or “industry”), we focus on exact stakeholder men
tions (e.g. XYZ Ltd.), capturing instances where researchers explic
itly name the organizations with which they interact. At this level 
of granularity, we observe a relatively even distribution of stake
holder mentions across disciplines, suggesting that SSH&A 
researchers, similarly to their STEM peers, do identify specific 
beneficiaries. At the same time, SSH&A scholars tend to do so 
across a wider range of sectors than STEM researchers, indicating 
that the difference lies not in whether specific stakeholders are 
identified but in the breath of sectors addressed. In this respect, 
our findings align more with Yaqub et al. (2023) who reported 
that arts and humanities scholars tend to specify stakeholders 
more explicitly and engage more in knowledge co-production 
mechanisms than scholars in engineering and natural sciences.

Furthermore, our results indicate that SSH&A, particularly the 
Arts, tend to rely more on direct, collaboration-based engagement 
models than STEM fields, which place relatively stronger emphasis 
on downstream applications and research use. These differences 
point to distinct pathways though which disciplines are associated 
with societal impact: in STEM, impact is often described as unfold
ing through formalized and proceduralized trajectories, involving 
clear intermediate steps (e.g. regulatory frameworks, standardiza
tion processes, technology transfer mechanisms) between inven
tion and application (Bonaccorsi et al. 2021b). In contrast, impact 
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in the Humanities and Arts is more frequently portrayed as partici
patory and immediate, emerging through direct collaboration with 
cultural institutions and other community-based actors. Moreover, 
in the Polish higher education context examined in this study, ar
tistic disciplines are largely located in professional schools (e.g. art 
academies) rather than research-intensive universities; this institu
tional configuration may further reinforce close, practice-oriented 
collaboration patterns.

Our findings also indicate that the apparent dichotomy be
tween STEM and SSH&A is nuanced by the position of Medical 
and Health Sciences, which exhibit a hybrid engagement profile. 
On the one hand, industry applications and collaborations play 
a prominent role, reflecting the field’s reliance on private-sector 
investment to translate research into practice (Wang et al. 
2024). On the other hand, research in this domain shows strong 
alignment with governmental and community stakeholders, in
cluding healthcare providers and civil society organizations. In 
this respect, the field resemble SSH&A, particularly in their ori
entation toward evidence-based policymaking and their ten
dency to collaborate locally and directly with community actors.

Our findings have implications for how research evaluation is 
designed and implemented. In Poland, societal impact is 
assessed as part of a performance-based research funding sys
tem (PRFS), where impact case studies contribute directly to 
funding allocation. Within this framework, guidance explicitly 
instructs institutions to identify specific beneficiaries, demon
strate “a clear cause-and-effect relationship” (Korytkowski and 
Kulczycki 2019, 12) between research and societal impact, and 
support claims with documentary evidence. While such require
ments aim to ensure accountability and transparency, they may 
privilege certain types of impact over others. Documentary 
proof is often difficult to obtain in cases of co-productive and 
process-oriented forms of engagement, where outcomes 
emerge through long-term collaboration, mutual learning, or 
gradual changes in professional practice. As a result, evaluation 
systems may inadvertently encourage research institutions and 
individual scholars to prioritize more transactional and short- 
terms modes of engagement that produce clear, documentable 
outputs. In this respect, such systems risk disadvantaging not 
only SSH&A fields but also community-oriented strands of medi
cal and health research, where knowledge transfer to society 
takes practice-based, relational forms. More broadly, research 
evaluation systems need to account for the non-linear nature of 
impact and the difficulty, if not impossibility, of establishing 
causal links, as well as the fact that research fields operate 
according to distinct “impact dynamics,” which shape how im
pact unfolds and can be meaningfully evidenced.

Although the specific characteristics of the Polish PRFS pro
vide an important context for interpreting our findings, we be
lieve that the contributions of our study extend beyond this 
particular evaluation framework. On the one hand, several of 
our findings closely resemble patterns previously reported for 
UK REF impact case studies, including the disciplinary differen
ces in research-society interaction. Given that the Polish evalua
tion framework was explicitly modelled on the UK REF, these 
similarities may reflect the ways in which similarly designed 
evaluation systems shape the documentation and representa
tion of research–society interactions. At the same time, they 
may also reflect broader and more generic patterns of research– 

society interactions that occur across different institutional and 
national contexts. On the other hand, the study develops a com
prehensive typology of stakeholder engagement that captures a 
broad spectrum of interactions between researchers and socie
tal stakeholders. Many of these engagement types are conceptu
ally consistent with mechanisms described in the broader 
international literature and would be expected to occur in im
pact case studies (or other forms of research impact documen
tation) from other countries. Consequently, while the observed 
distribution of engagement types is likely to be shaped, at least 
in part, by research evaluation systems, depending on the forms 
of engagement they document and incentivize, we believe that 
the typology itself provides a useful analytical framework for 
comparative studies across national contexts.

6.3. Limitations and future research
This study provides a comprehensive overview of forms of stake
holder engagement in academic research and identifies broader 
patterns of engagement across societal areas, research fields, 
and institution types. However, some limitations should be ac
knowledged. First, the potential under- or over-identification of 
engagement types may stem from both the characteristics of 
data sources and methodological approach. The analysis relied 
on self-reported cases, whose narratives may be shaped by offi
cial evaluation guidelines. While these guidelines are relatively 
broad, they may implicitly signal which types of projects or evi
dence are considered desirable. As a result, universities may se
lectively emphasise certain forms of engagement, and the 
observed patterns may partly reflect how stakeholder engage
ment is framed within evaluation contexts rather than repre
senting the full range of engagement practices.

Second, while text mining techniques offer important advan
tages, particularly in terms of scalability, replicability, and efficiency, 
they also have limitations. Rule-based matching approaches may 
fail to capture more nuanced or indirectly described forms of en
gagement, while interactions expressed using more standardized 
terminology may be more readily identified. Although automated 
methods enhance consistency, they cannot fully account for con
textual subtleties inherent in qualitative narratives.

Future research should address these limitations. First, com
parative studies could examine whether similar configurations 
of stakeholder engagement emerge in countries operating un
der different research evaluation regimes. Such analyses would 
help disentangle the influence of evaluation system design from 
broader patterns of research–society interaction and assess the 
transferability of the typology developed in this study. Second, 
future research could examine how universities conceptualize 
and demonstrate stakeholder engagement outside the con
straints of national evaluation systems, for example, through in
ternally driven assessments. In this context, the typology 
developed in this study could serve as an analytical framework, 
for example in a survey-based studies assessing the perceived 
importance of different engagement types across institutions. 
Such analyses would help clarify whether the patterns observed 
in our study reflect underlying institutional values and practices 
or are shaped primarily by external evaluation pressures.
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