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Objective: To trace how academic discourse on social innovation has evolved from 2000 – mid-2024 in numbers and leading 
topics by applying a special topic modelling and text mining methodology. 
Data & Sources: 4,703 full-text journal articles retrieved from Science Direct.
Methods: Literature review and PDF text extracted with PyPDF2 and pdfplumber; cleaned and tokenised in R; topic modelling 
performed with Latent Dirichlet Allocation (ldatuning-optimised); temporal and correlation analyses visualised via tidyverse. 
Results: The number of publications increased significantly from 16 (in 2000) to 573 (in 2021), stabilizing thereafter. Seven domi-
nant topics emerged: renewable energy, environmental/resource management, smart-city governance, sustainable food systems, 
corporate strategy, academic-method studies, and social-governance structures. “Social” and “innovation” became the top word 
pair after 2006; energy-related terms surged after 2016. Surprisingly, topics typically considered ‘social’ have not dominated the 
social innovation discourse in scientific communities compared to the aforementioned dominant topics. 
Discussion: Our results largely confirm existing findings from literature reviews and affirm the interdisciplinary, vague, contested, 
and still intensively evolving nature of social innovation. Dominant social innovation topics in scientific papers reference to social 
innovation topics in global political and policy documents, notably from the EU (from 2013 onwards) and the 2015 UN SDGs agen-
da, also emphasising collaboration between scientific, business, political and non-governmental stakeholders, and can thus serve 
as scientific, evidence-based advocacy for other stakeholders involved in social innovation processes. 
Conclusions: Social innovation research is now an established, systemic, and broadly interdisciplinary field of study, focusing 
on sustainability, emerging technologies, and governance topics. It is tightly connected with the political and policy agendas of 
leading international organisations, as well as business and non-governmental ones. 
Implications: Findings guide scholars to under-explored social-related content and niches (such as governance and, especially, 
equity topics) and help policymakers and other stakeholders involved in social innovation processes locate evidence-based ap-
proaches and clusters when designing their socially innovative responses, interventions, solutions, and measures. 
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1	 Introduction

Today, social innovation is understood within diverse 
yet interconnected contexts. Definitions of social innova-
tion can thus be found, predictably, in academia, but also, 

by its very nature, in broader everyday social and political 
discourse. Due to the very diverse nature of social innova-
tion, there is no single, uniform definition. Moreover, as 
the concept has developed in both academic and broader 
socio-political discourse, definitions of social innovation 
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have intertwined, complemented each other, or reflected 
contemporary views shaped by political and wider user 
discourse (Ayob et al., 2016; Godin, 2016; Logue, 2020). 
This situation can, on one hand, bring confusion and di-
minish credibility within the scientific world and for sci-
entific work, while on the other hand, it also helps in un-
derstanding the evolution of a newly developing field of 
scientific interest. Acknowledging the former while seeing 
potential in the latter. 

This paper aims to trace the evolution of academic dis-
course on social innovation from 2000 to mid-2024 by em-
ploying advanced text mining techniques—including PDF 
text extraction, cleaning, tokenization, and topic model-
ling with Latent Dirichlet Allocation (LDA)—to analyse a 
comprehensive dataset of 4,703 full-text journal scientific 
papers retrieved from the ScienceDirect database. 

The text analysis of the volume and prevailing topics 
in the analysed papers reveals a significant increase in pub-
lications on social innovation, from 16 in 2000 to 573 in 
2021, followed by a period of stabilization. Seven dom-
inant topics emerged, including renewable energy, envi-
ronmental/resource management, smart-city governance, 
sustainable food systems, corporate strategy, academic and 
methodological studies, and social governance structures. 
The analysis highlights the interdisciplinary and contested 
nature of social innovation, mirroring global policy shifts 
such as the Sustainable Development Goals. The findings 
guide scholars to understand the prevailing scientific dis-
course on social innovation across different time periods, 
correlate this with the general evolution of international 
political and policy documents and agendas on social in-
novation, and identify potential for stronger advocacy-re-
lated relationships between science and real-world needs 
in social innovation policy design. The findings also help 
identify under-explored niches and assist policymakers in 
locating evidence clusters when designing socially innova-
tive interventions. 

The structure of this paper is as follows: Section 2 
outlines the theoretical background, followed by Section 
3 detailing the methodology. Section 4 presents the text 
mining analysis and discussion. Finally, Section 5 offers 
conclusions, limitations, and future research directions. 

2	 Theoretical background

Despite the fact that various types of innovation can be 
recognized, each type of innovation has its distinct mean-
ing and scope. Social innovation, however, specifically 
focuses on developing new responses to pressing societal 
demands, which influence the process of social interac-
tions. Its primary goal is to enhance human well-being by 
fostering solutions that are beneficial to both society and 
individuals, empowering citizens, civil society organiza-
tions, local communities, businesses, and public institu-

tions (Godin, 2016). 
In the initial period of intensive development of the 

idea of social innovation in the academic world, there 
were supposedly 252 different definitions of social inno-
vation, referred to in more than 2,300 scientific publica-
tions (Edwards-Schachter & Wallace, 2017), creating a 
large number of theoretical settings, as well as boundary 
conditions (Oeij et al., 2019; Van der Have & Rubalcaba, 
2016). Summarizing an extensive review of definitions by 
Solis-Navarrete et al. (2021), the scientific definition of 
social innovation encompasses interdisciplinary, temporal, 
and target diversity frameworks, referring to new ideas, 
solutions, processes, or tools for solving social problems 
or meeting needs to achieve positive, deep, and long-last-
ing changes that improve and empower living conditions. 

However, the fact that social innovation is contested, 
conceptually imprecise, and used in ways that may be seen 
as disagreeable should not dissuade us from engaging with 
the concept (Ayob et al., 2016). It should be the goal of 
research to make sense of complex concepts and to un-
derstand their evolution over time (Collier et al., 2006). 
According to an early outline by Gallie (1956), contest-
ed concepts, such as social innovation, have five main 
characteristics: 1) they are appraised as signifying a val-
ued achievement; 2) they are internally complex and so 
variously interpreted; 3) they are variously describable by 
different actors; 4) they are open and amenable to change 
over time; and 5) they are recognized as contested by the 
stakeholders, meaning that each actor attempts to assert 
their own authority in defining the concept. 

A few years after the intense development of the idea of 
social innovation in the academic world, the concept also 
started to receive an intense response in the wider public 
political sphere. Social innovation has been recognized as 
one of the central ways to recover from crises and a build-
ing block for social, political, and environmental resil-
ience since the end of the global financial crisis after 2009. 
Sustainable social and environmental development topics 
were addressed through social innovation discourse in the 
UN’s 2030 Agenda for Sustainable Development, adopted 
in 2015 (United Nations, 2024). The 2030 Agenda for Sus-
tainable Development outlines specific goals, pinpoints 
the most pressing issues, and provides a shared blueprint 
for peace and prosperity for people and the planet, now 
and into the future. While addressing climate change and 
working on planet preservation, the Agenda recognizes 
that ending poverty and other deprivations must go hand-
in-hand with strategies that improve health and education, 
reduce inequality, and spur economic growth (United Na-
tions, 2024). Among these, SDG 9 – Industry, innovation 
and infrastructure and SDG 12 – Responsible consumption 
and production, are particularly relevant to social innova-
tion. Spadafora and Rapaccini (2024) explore the inter-
section of servitization and social innovation, proposing 
that servitization – a model emphasizing service-oriented 
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solutions – can reshape industrial societies and enhance 
well-being. Their findings suggest that servitization is not 
only an economic strategy but also a form of social innova-
tion with the potential to drive societal progress. 

Another important concept related to social innovation 
in the international policy community is global citizenship, 
which emphasizes shared values and shared responsibility, 
acknowledging that local events are significantly shaped 
by global events, and vice-versa. The World Economic 
Forum (2017) defines global citizens as individuals and 
organizations – ranging from corporations to civil society 
actors – who recognize their roles in shaping global devel-
opments. Segales et al. (2023) investigated the relation-
ship between social innovation and global citizenship in 
the case of facilitating sustainable and democratic energy 
transitions in cities. They suggested five criteria stemming 
from the intersection of social innovation and global citi-
zenship perspectives: 1) democratic governance; 2) civil 
empowerment and capacity building; 3) human rights ap-
proach; 4) diversity of actors; and 5) sustainability (Segales 
et al., 2023). Likewise, De Souza Joao-Roland and Grana-
dos (2023) postulated that the processes and structures of a 
collaborative and user-centred approach and participatory 
organizational culture are positively linked with social 
innovation performance. Their study encompassing 78 
social enterprises from the UK highlights the importance 
of cooperation with diverse stakeholders, particularly the 
community, beneficiaries, and universities. Development 
of solutions based on the community’s needs is guaranteed 
by employing creative tools such as design thinking, and 
the engagement of people inside the social enterprise who 
have an entrepreneurial mindset. These efforts result in a 
positive linear relationship with social innovation and thus 
successfully drive social innovation. 

Against this backdrop, the European Commission 
as early as 2013 launched the Social Innovation agenda, 
defined as “the development and implementation of new 
ideas – whether in the form of products, services and/or 
models in order to meet social needs and create new so-
cial relationships or collaborations. Addressing neglected 
or inadequately met societal challenges – including envi-
ronmental, social issues – is central to social innovation” 
(European Commission, 2013). The European Commis-
sion (2013) identifies four key components of the social 
innovation process: 1) Identification of new/unmet/inad-
equately met social needs; 2) Development of new solu-
tions in response to these social needs; 3) Evaluation of 
the effectiveness of new solutions in meeting social needs; 
and 4) Scaling up of effective social innovations. Given the 
increasing demand for public services and limited resourc-
es, policymakers often promote ‘social innovation’ as a 
means to address these tensions and challenges (Purcell et 
al., 2025). On the other hand, some critics argue that social 
innovation is merely a ‘fashionable concept’ or ‘buzzword’ 
in public policy discourse, emphasizing the need for fur-

ther empirical research to improve our understanding of 
the actors and mechanisms that drive effective social inno-
vations (Purcell et al., 2025). 

The concept of social innovation has also recently been 
explored from different lenses, including open innovation 
and R&D innovation perspectives. Arvaniti et al. (2024) 
define open social innovation as a new fast-growing dis-
cipline within Open Innovation, where they (re)emphasize 
the importance of co-creation, collaboration, and co-work-
ing under the auspices and shared efforts to tackle societal 
challenges. Today, many organizations and universities 
adopting social innovation principles employ open inno-
vation strategies to generate tangible societal benefits (Ar-
vaniti et al.). 

By bridging public and market sectors, social inno-
vation also enables the creation of products and services 
that align with both individual and collective aspirations. 
However, despite its potential, social-innovation-oriented 
companies often encounter resource constraints, which 
can significantly impact their economic or social perfor-
mance (Lu & Wang, 2024). Lu and Wang (2024) analysed 
data from 598 social-innovation-oriented firms (period 
from 2010 to 2020) and found that non-R&D innovation 
complements R&D innovation, ultimately enhancing both 
economic and social performance. Their findings also 
suggest that the long-term impact of social innovation is 
more significant than its immediate impacts. Conversely, 
Jeannerat and Lavanchy (2024) pinpoint that traditional 
innovation policies historically prioritized technological 
advancements (e.g., traditional and technological innova-
tion), while social innovation has only recently gained rec-
ognition, largely due to global challenges such as climate 
change and social inequalities. Further historical analysis 
conducted by Hu et al. (2024) traces social innovation 
back to 1642, demonstrating its role as a mediator between 
technological advance and economic expansion. They 
also highlight the Internet-of-Things as a powerful mech-
anism of social innovation in the sixth Kondratieff wave. 
As a result, a transformative policy paradigm is emerg-
ing, shifting from market-driven competition to a model 
that acknowledges social innovation as a crucial driver 
of systemic change (Jeannerat & Lavanchy, 2024). This 
evolving framework moves beyond the traditional ‘triple 
helix’ model—focused on interactions between research 
institutions, industry, and government. In addition, it in-
volves and engages NGOs, civil society organizations, and 
individual citizens as key stakeholders in social innovation 
(Jeannerat & Lavanchy, 2024). 

In this section, we have outlined the key dimensions 
of social innovation, highlighting the link between the ac-
ademic and the actual social, political, and economic/busi-
ness user environment, as currently reflected through the 
aspects of social, sustainability, and more recently digitali-
sation topics, as well as global governance and citizenship 
discourse. Social innovation is intertwined with all of the 
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abovementioned terms and is also an active player when 
addressing not only wider social challenges but also envi-
ronmental, and broadly speaking, sustainable ones. 

One of the most provocative questions relates to the 
creation of the social innovation discourse: who created 
what context of social innovation, and for whom? Has 
the scientific community shaped a broader social under-
standing of social innovation via its publications, or has 
the everyday social, environmental, economic, and polit-
ical community steered science’s view on social innova-
tion? What topics and issues constitute social innovation? 
In seeking answers to these dilemmas, the purpose of this 
article is to examine how scientific publications have ad-
dressed social innovation over time, and how the field has 
evolved from a research perspective as well as in relation 
to the broader social agenda of the time. This is addressed 
by analysing the volume and variety of prevailing topics 
in leading academic work and international political doc-
uments from the pivotal year 2010 up to mid-2024. Based 
on existing findings regarding the evolution of social inno-
vation in scientific and wider public discourse, the analyt-
ical part of this paper will focus on the following research 
questions:

RQ1: Has the number of scientific publications on so-
cial innovation risen in recent decades, corresponding to 
increasing interest in the field?

RQ2: Do the main themes in scientific papers on social 
innovation relate to social, environmental, and sustainabil-
ity issues, systems of governance, and digitalisation?

RQ3: Does text analysis of scientific papers confirm 
a linkage between scientific, political, and business dis-
course on social innovation? 

3	 Methodology 

We focused on scientific research papers and employed 
Science Direct as a source. We intentionally neglected 
book chapters, etc., as complete data for these could not be 
gathered. We focused on both review and research papers 
published in English. On July 24th, a search for “social 
innovation” yielded 4,703 papers. We downloaded all of 
them in their full-text version; six people simultaneously 
downloaded their respective shares of papers. We covered 
the time period from 2000 until mid-2024 (published un-
til July 24, 2024). After that, we employed a combination 
of Python and R programming languages, leveraging their 
respective strengths in data extraction and statistical anal-
ysis.

3.1	Data Collection and Extraction

To efficiently extract textual content from the PDFs, 
we developed a custom Python script in Python 3.11.9 that 

utilized the PyPDF2 (Fenniak et al., 2024) and pdfplumb-
er (Singer-Vine et al., 2024) libraries. The script was de-
signed to attempt text extraction using PyPDF2 first, due to 
its speed and efficiency in handling well-structured PDFs. 
If PyPDF2 failed to extract text—often the case with 
scanned documents or those with intricate formatting—
the script automatically switched to pdfplumber, which is 
more robust in handling complex layouts but at the cost of 
increased processing time. This two-step approach maxi-
mized our ability to retrieve textual data while optimizing 
performance.

After successful extraction, the text from each docu-
ment was cleaned to remove non-textual elements such as 
images, tables, and metadata. The cleaned text was then 
saved into CSV files, with each row representing a single 
document. This structured format facilitated seamless im-
portation into R for subsequent analysis.

Data Preprocessing in R
Upon importing the extracted data into R version 4.4.1 

using RStudio 2024.09.0, we undertook extensive pre-
processing to prepare the text for analysis. The preprocess-
ing steps included:

•	 Tokenization: Splitting the text into individual 
words or tokens using the tidytext package (Silge 
& Robinson, 2016).

•	 Normalization: Converting all text to lowercase to 
ensure consistency.

•	 Stop Words Removal: Eliminating common stop 
words (e.g., “and,” “the,” “of”) that do not con-
tribute meaningful information to the analysis. 
Besides including stopwords from package, we 
defined the list of our own stopwords.

•	 Stemming and Lemmatization: Reducing words 
to their root forms using the textstem package 
(Rinker, 2018), which helps in grouping similar 
terms together.

•	 Removing Punctuation and Numbers: Excluding 
non-alphabetic characters to focus on meaningful 
text.

•	 Handling Sparse Terms: Removing infrequent 
terms that appear in a minimal number of docu-
ments to reduce dimensionality.

These preprocessing steps resulted in a clean and 
manageable dataset, from which we constructed a Docu-
ment-Term Matrix (DTM) using the tm package (Feinerer, 
Hornik, & Meyer, 2008). The DTM is a mathematical ma-
trix that describes the frequency of terms appearing in a 
collection of documents, serving as the foundation for text 
mining and topic modelling. 

Parallel Processing
Given the large size of the dataset—comprising [over 

400 000 words]—computational efficiency was a priori-
ty. We utilized parallel processing techniques to expedite 
data processing and analysis. By leveraging the doParal-
lel (Microsoft Corporation & Weston, 2022) package, we 
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were able to distribute tasks across 11 cores of a multicore 
processor. This approach significantly reduced processing 
times, enabling us to perform complex computations that 
would otherwise be time-prohibitive.

Topic Modelling
To identify latent themes and patterns within the text 

data, we employed topic modelling techniques using the 
topicmodels package (Grün & Hornik, 2011). Specifical-
ly, we implemented Latent Dirichlet Allocation (LDA), a 
generative probabilistic model that allows sets of observa-
tions to be explained by unobserved groups. The number 
of topics was determined based on model perplexity and 
coherence scores, optimizing for interpretability and sta-
tistical validity.

We assessed the quality of the topics generated by ex-
amining the top terms associated with each topic and their 
distribution across documents. This analysis provided in-
sights into prevalent research themes and how they have 
evolved over time.

Data Visualization and Analysis
For data manipulation and visualization, we utilized 

the tidyverse ecosystem (Wickham et al., 2019), including 
the dplyr and ggplot2 packages. dplyr facilitated efficient 
data frame operations such as filtering, summarizing, and 
joining datasets. ggplot2 allowed us to create high-quality 
visualizations to represent term frequencies, topic distribu-
tions, and temporal trends. 

Results Interpretation
The combination of advanced text extraction, com-

prehensive preprocessing, and robust statistical modelling 
enabled us to uncover meaningful insights from academic 
literature. The analysis revealed trends across different pe-
riods, contributing to a deeper understanding of the aca-
demic landscape. 

4	 Text mining analysis with 
discussion

In this section, we will present the number of journal 
articles and words through years (4.1), keywords by year 
(4.2), word correlations (4.3), and topic modelling (4.4). 

4.1	Number of journal articles and words 
through years

The bar chart (Figure 1) displays the number of pub-
lications per year from 2000 to 2024, highlighting a clear 
trend of growth over time. In the initial years between 
2000 and 2010, the number of publications remained rela-
tively low and stable, fluctuating between single digits and 
around 30 publications annually. Specifically, there was a 
slight peak in 2003 with 24 publications, followed by a dip 
to 9 publications in 2004, and modest growth afterward.

Figure 1: Number of publications per year from 2000 to 2024
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From 2011 onward, a steady upward trend emerged, 
signalling increasing scholarly interest. The growth be-
comes more pronounced starting in 2015, where the publi-
cation count rises sharply from 61 publications in 2012 to 
176 in 2015. This upward trajectory continues into the sub-
sequent years, reaching 431 publications by 2020, marking 
a significant acceleration. We hypothesize that this growth 
from 2015 onwards is closely related to the 2030 Agen-
da for Sustainable Development, adopted in 2015 by all 
United Nations Member States. Especially considering 
sustainability topics and related pressing issues such as 
intensive consumption and resource use, social innovation 
can be seen as part of the solution pertaining to sustaina-
ble development goals (SDGs; United Nations, 2024). The 
period from 2021 to 2023 showcases a peak in publication 
activity. The highest number of publications occurred in 

2021, with 573 publications, followed closely by 567 in 
2022. These years demonstrate a sharp increase compared 
to previous years, possibly reflecting heightened interest or 
global factors influencing research output.

However, a slight decline is observed from 2023. In 
2023, publications dropped to 549, and by mid-2024 (data 
collected until July 24), the count was 429. Although these 
numbers remain significantly higher than in earlier years, 
the 2023 figure suggests a possible stabilization, while the 
2024 count reflects partial year data. Overall, the chart re-
veals a long-term growth trend in the number of publica-
tions, particularly accelerating from 2010 onward, peaking 
around 2021-2022, followed by a minor decline in 2023 
and partial data for 2024. This pattern indicates a maturing 
research field with sustained, albeit with a recent plateau or 
slight decrease in fully completed years’, scholarly output. 

Year Total Words 

2000 55,316 

2001 87,017 

2002 89,126 

2003 57,211 

2004 40,446 

2005 62,028 

2006 62,444 

2007 128,238 

2008 104,558 

2009 151,812 

2010 157,590 

2011 141,783 

2012 227,858 

2013 447,530 

2014 524,918 

2015 759,884 

2016 906,218 

2017 1,216,992 

2018 1,666,712 

2019 1,764,112 

2020 2,270,012 

2021 2,878,006 

2022 3,060,713 

2023 2,718,392 

2024 2,083,199

Table 1: Total number of words in publications annually between 2000 and 2024 
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The dataset reveals a significant growth trend in the 
total number of words published annually between 2000 
and mid-2024 (Table 1). In the early years (2000–2004), 
word counts remained relatively low, with a minimum of 
40,446 words recorded in 2004. This period reflects lim-
ited research activity or fewer contributions to the field. 
From 2007 onward, the total word count increased stead-
ily, surpassing 100,000 words and marking a transition to 
a more productive phase. By 2012, word counts surged to 
227,858, illustrating a pivotal period of growth. The up-
ward trend became exponential after 2015, where the to-
tal word count nearly tripled over five years, reaching its 
peak of 3,060,713 words in 2022. The years 2020–2022 
represent the most productive period, coinciding with a 
global focus on research, possibly influenced by world-
wide events like the COVID-19 pandemic that may have 
spurred academic activity. Post-2022, a slight decline is 
observed, with 2024 (partial year) recording 2,083,199 

words. Despite the reduction, the output remains signifi-
cantly higher than earlier years. Overall, this progression 
highlights a maturing research landscape, with a sharp in-
crease in scholarly activity from 2012 onward, solidify-
ing the growing importance and attention toward research 
topics during this period, and so also confirming our first 
research question expectation.

4.2	Keywords by year

From the table 2 related to the top 5 most frequent 
words by year (2000–2024), some key patterns emerge:

•	 Dominance of “social” and “innovation”: Start-
ing from 2006, the word “social” becomes con-
sistently dominant, highlighting its importance 
in academic discourse. It continues to remain the 
most frequent word, reflecting a focus on societal 
themes in research.

Year Word 1 Freq 1 Word 2 Freq 2 Word 3 Freq 3 Word 4 Freq 4 Word 5 Freq 5

2000 scenario 419 change 397 energy 366 future 354 environmental 353

2001 future 645 change 500 world 477 development 452 technology 446

2002 innovation 868 future 830 system 821 social 576 change 493

2003 change 624 social 490 process 456 system 369 technology 315

2004 science 330 innovation 267 service 263 social 257 system 228

2005 network 675 future 467 system 426 research 399 study 377

2006 social 695 change 388 future 373 system 371 study 351

2007 university 955 change 797 regional 682 project 660 development 656

2008 social 876 policy 661 change 630 innovation 630 development 622

2009 social 1633 innovation 1061 system 854 research 794 process 769

2010 social 1146 change 964 study 770 policy 718 system 696

2011 social 1359 network 874 research 839 city 791 process 720

2012 innovation 2768 social 1891 research 1553 system 1467 change 1458

2013 innovation 4234 social 3050 change 2846 policy 2747 research 2344

2014 social 5282 innovation 4656 change 3054 research 2941 study 2731

2015 social 7706 innovation 5760 research 3818 system 3798 development 3513

2016 social 9027 innovation 6849 energy 5585 research 4720 system 4572

2017 social 11233 innovation 9590 energy 6863 research 6329 study 5779

2018 social 15753 innovation 12710 energy 10093 development 8622 policy 8618

2019 social 17430 innovation 14943 research 10472 study 9105 system 8251

2020 social 19169 innovation 16683 research 14288 energy 12002 study 11461

2021 social 28943 innovation 22836 research 18937 study 15440 system 12707

2022 social 28171 innovation 26479 research 19894 energy 19752 study 17266

2023 innovation 24097 social 23166 research 18397 study 16562 development 12907

2024 social 17794 innovation 17243 research 13923 study 13235 energy 9622

Table 2: The top 5 most frequent words by year (2000–2024)
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•	 Rise of “innovation” and “research”: The word 
“innovation” gains prominence around 2012, 
marking its peak in 2013 and maintaining its high 
frequency thereafter. Similarly, “research” emerg-
es as a frequently recurring term, showcasing an 
emphasis on scholarly investigation.

•	 Energy and Climate Themes: Words like “energy” 
and “change” appear repeatedly, particularly from 
2016 onward, which could be attributed to rising 
concerns around sustainability, renewable energy, 
and climate change.

•	 Growth in “development” and “system”: Terms 
such as “development” and “system” remain con-
sistent across the years, suggesting their central 
role in discussions related to technological, eco-
nomic, or societal advancements.

Overall, the shift in word frequency over time reflects 
evolving priorities in research, from environmental con-
cerns in the early 2000s to innovation, sustainability, and 
societal themes dominating recent years. Interestingly, this 
part of the analysis also does not support our expectations 
related to the increased presence of social-related contents, 
contents related to different forms of governance, includ-

ing also non-governmental and civil society communities 
and, also not more recently, digitalisation-related topics.  

4.3	Words correlation

The correlation chart above (Figure 2) visually rep-
resents the relationships between words that frequently 
co-occur across all journal articles. Since the number of 
articles at the beginning of the examined period was small, 
the analysis was conducted on the entire dataset to reveal 
stronger word associations over time. The nodes (blue 
dots) represent individual words, and the edges (lines) 
connecting them indicate the level of correlation, where 
thicker lines signify stronger associations. Several distinct 
thematic clusters can be observed, reflecting different are-
as of academic focus in the dataset.

Major Observations and Interpretation
•	 Energy and Sustainability Cluster
A prominent cluster revolves around the term “ener-

gy,” which has strong connections to related words like 
“renewable,” “solar,” “electricity,” and “development.” 
This cluster highlights a significant focus on renewable 

Figure 2: The relationships between words that frequently co-occur across all journal articles



275

Organizacija, Volume 58 Issue 3, August 2025Research Papers

energy and sustainable energy systems, key themes in re-
search during the studied period. The appearance of terms 
like “solar” and “renewable” suggests increasing interest 
in clean energy technologies and climate action, aligning 
with global sustainability goals. Chen et al. (2025) note 
that sustainability-driven forces are key drivers for social 
innovations in microbusiness clusters. 

•	 Research and Analysis Cluster
At the centre of the chart is the word “research,” which 

connects to words such as “science,” “focus,” “review,” 
“literature,” and “analysis.” This central position indicates 
the overarching importance of research-related activities 
in academic discourse. Terms like “bibliometric,” “cita-
tion,” and “publication” reflect a meta-analysis approach, 
where research on academic output and scholarly citations 
has become a subject of study itself. There are many stud-
ies conducted including term social innovation, however 
Daniel and Jenner (2022) highlight that social innovation 
still raises interest among scholars and policymakers, as a 
potential panacea for social disenfranchisement and civic 
dysfunction. What is troubling, according to researchers, is 
diverse perspectives of social innovation abound, creating 
inconsistencies in methodological approaches which con-
found theory development. 

•	 Urban Development and Smart Cities
Another noticeable cluster includes terms such as 

“smart,” “city,” and “urban,” forming a coherent group. 
The co-occurrence of these words highlights the growing 
research focus on urbanization, smart city technologies, 
and sustainable urban development. This trend likely re-
flects the increasing importance of cities in global policy 
discussions around sustainability and infrastructure devel-
opment. Researchers in this topic emphasize that there are 
present several challenges such as high implementation 
costs, slow technological adoption, and social equity is-
sues, highlighting the complexity of achieving inclusive 
and sustainable urban evolution (Oyadeyi & Oyadeyi, 
2025). This is related to the social dimension of social in-
novation, enhancing and providing well-being and equity 
to all and form of cooperation in resolving and addressing 
properly these challenges.

•	 Management and Business Studies
A distinct group focuses on “business,” “manage-

ment,” and related words like “journal” and “busi” (likely 
stemming from truncation during preprocessing). The in-
clusion of “manage” and “agement” emphasizes themes 
surrounding business operations, management processes, 
and entrepreneurship. This cluster underscores a consist-
ent academic interest in organizational management and 
corporate strategies over the years. Related to social inno-
vation and entrepreneurship the results of literature review 
conducted by Grilo and Moreira (2022) reveal that the 
connection between social innovation and social entrepre-
neurship is in its take-off phase, but it still is a fragmented 
field with a huge lack of consensus.

•	 Climate Change and Environmental Focus
A small yet significant cluster features the terms “cli-

mate” and “change,” which strongly correlate. This reflects 
the consistent attention given to climate change research 
and its implications. The standalone yet connected nature 
of this cluster suggests that climate change remains a cen-
tral yet independent topic, tying into broader themes like 
energy and sustainability. This is in line with the literature 
review conducted by Kouam and Asongu (2022), who as 
well emphasized the role of social innovation in achieving 
sustainable development. From a sustainable development 
perspective, social innovation plays a crucial role in ad-
dressing economic, social, and environmental challenges. 
In more detail, social innovation drives economic growth 
by creating jobs, fostering entrepreneurship, promoting 
sustainable agriculture, and encouraging innovation. It 
supports the transition to more inclusive and resilient eco-
nomic systems. From the social dimension point of view, 
it promotes social cohesion, reduces inequalities, and ex-
pands opportunities for all, including women, youth, peo-
ple with disabilities and the most vulnerable. By fostering 
inclusive participation, social innovation strengthens com-
munities and promotes equitable development. From the 
environmental dimension, social innovation tackles envi-
ronmental challenges by introducing new climate change 
adaptation and mitigation technologies. It also promotes 
sustainable consumption patterns and measures resilience, 
which all together support long-term environmental sus-
tainability. (United Nations, 2024)

•	 Process and Involvement Themes
Words such as “process” and “involve” cluster together, 

indicating that studies often emphasize processes (method-
ological, operational, or organizational) and the involve-
ment of stakeholders. This may signify a research focus on 
collaboration, engagement, or participatory frameworks in 
various contexts. Li and Bacete (2022) note technology’s 
role in driving social innovation through direct adoption or 
indirect engagement in co-design processes. 

The correlation analysis reveals that academic research 
within this dataset has consistently focused on themes of 
energy sustainability, climate change, urban development, 
and management processes. The prominence of clusters 
such as energy-renewable-electricity and research-analy-
sis-bibliometric reflects both domain-specific and meth-
odological concerns. As global priorities shifted toward 
sustainability and urbanization, these themes have be-
come intertwined with technological and policy-orient-
ed research. Moreover, the interconnectedness of words 
like “research,” “analysis,” and “publication” signals an 
increasing interest in bibliometric studies and knowledge 
dissemination. Meanwhile, the growing focus on smart 
cities and renewable energy highlights a response to glob-
al challenges like climate change and rapid urbanization. 
This chart (Figure 2) effectively demonstrates how the-
matic priorities in academic articles are interconnected, 
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reflecting the focus of research in this field. Above all, it 
clearly supports our research question expectations regard-
ing prevailing topics and the interconnectedness between 
scientific, political, and business/entrepreneurial social in-
novation agendas.

4.4	Topic modelling

The initial Document-Term Matrix (DTM) for topic 
modelling contained 4,347 documents (after removing 
documents with insufficient text for analysis, if applicable, 
or state this number is for topic modelling specifically) and 

455,065 unique terms. It had 6,230,699 non-sparse entries. 
The sparsity level was very high, reflecting the common 
phenomenon of many terms appearing rarely across the 
document set. The high sparsity was addressed by filter-
ing out words that appeared in fewer than 40 documents, 
reducing the matrix to 13,428 terms, which significantly 
improved the efficiency of topic modelling (Table 3). 

To determine the optimal number of topics, the 
log-likelihood curve and multiple topic coherence metrics 
were evaluated (Figure 3). The ldatuning package (see 
Figure 4) provided metrics like Griffiths (2004), CaoJuan 
(2009), Arun (2010), and Deveaud (2014).

Matrix Details Initial DTM Filtered DTM

Number of Documents 4347 4347

Number of Terms 455,065 13,428

Non-/Sparse Entries 6,230,699/1.97B 5,049,933/53.3M

Sparsity 100% 91%

Maximal Term Length 19 19

Weighting Term Frequency Term Frequency

Table 3: Document-Term Matrix (DTM) Comparison: Initial vs. Filtered

Figure 3: Determining the Optimal Number of Topics: Log-Likelihood vs. Number of Topics in LDA
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Figure 4: Comparison of Topic Coherence Metrics for LDA

Table 4: Identified Topics with Keywords and Suggested Names

Topic Top Terms Proposed Topic Name
Addressed in Policy Documents 
Discourse

1 supply, water, emission, price, con-
sumption, gas, trade Environmental and Resource Management UN, EU, WEF

2 policy, system, community, local, 
public, project Governance and Social Structures UN, EU, WEF

3 research, literature, review, study, 
publication, analysis Academic Research and Study Methods UN, EU, WEF

4 business, management, product, 
service, innovation Corporate Strategy and Entrepreneurship UN, EU, WEF

5 energy, renewable, electricity, power, 
transition Renewable Energy and Power UN, EU, WEF

6 city, urban, smart, sustainable, citi-
zen, development Smart Cities and Urban Sustainability UN, EU, WEF

7 food, waste, sustainable, chain, pro-
duction, consumer Sustainable Food Systems and Production UN, EU, WEF

Note: UN = United Nations; EU = European Union; WEF = World Economic Forum

•	 The log-likelihood graph showed significant im-
provement in model fit as the number of topics 
increased from 2 to 7. Beyond 7 topics, the im-
provement plateaued, suggesting diminishing re-
turns with additional topics.

•	 The coherence metrics also pointed to 7 topics as 
the optimal balance between clarity and complex-
ity.

The Latent Dirichlet Allocation (LDA) and NMF 
(Non-negative Matrix Factorization) models generated 7 
topics (see Table 4), each characterized by a set of words 
and their weights (β values).

Pertaining to Table 4, the Environmental and Resource 
Management topic focuses on themes related to resource 
management, emissions, energy consumption, and waste 
management. Terms like supply, water, emission, and trade 
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suggest a strong emphasis on sustainability and resource 
efficiency. 

The Governance and Social Structures topic centres 
around governance, social structures, and public projects, 
featuring terms such as policy, system, community, and lo-
cal. It highlights the critical role of governance in societal 
development and community initiatives. In Academic Re-
search and Study Methods, terms like research, study, lit-
erature, review, and analysis indicate a focus on academic 
methodologies, scholarly publications, and systematic re-
views. The Corporate Strategy and Entrepreneurship topic 
emphasizes business management, entrepreneurship, and 
product innovation, as shown by words like business, man-
agement, service, and product. The Renewable Energy and 
Power topic highlights renewable energy and electrifica-
tion, with terms such as energy, renewable, electricity, and 
power, reflecting global sustainability trends and energy 
transitions. Addressing urban planning and smart city de-
velopment, the Smart Cities and Urban Sustainability top-
ic includes terms like city, urban, smart, sustainable, and 
citizen, reflecting research on sustainable infrastructure 
and urban innovations. Finally, the Sustainable Food Sys-
tems and Production topic focuses on food systems, waste 

management, and production chains, with terms like food, 
waste, chain, production, and consumer, emphasizing in-
creasing concerns about sustainable consumption and food 
security. 

Above we can see that social innovation is present in 
different topics and addresses different dimensions of sus-
tainability. Social innovation is perceived as an independ-
ent innovation type but also is seen in inter-dependence 
with other innovation forms (e.g., technological, product, 
service, organizational, business, and design-driven inno-
vations). It stems from multi-stakeholder and cross-sectoral 
cooperation and results in either development or adoption 
of social innovation between the public and private actors, 
in collaboration with civil society (Edwards-Schachter, 
2018). Moreover, also The Organization for Economic 
Co-operation and Development (Organisation for Eco-
nomic Co-operation and Development [OECD], 2025) has 
extensively addressed social innovation in its policy docu-
ments, recognizing its pivotal role in addressing social and 
environmental challenges. Social innovation is defined by 
the OECD as the development and implementation of new 
solutions that improve the quality of life for individuals 
and communities.

Figure 5: Evolution of Topic Proportions from 2015 to 2023
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The visualisation (Figure 5) illustrates the trends of 
seven key topics identified through topic modelling over 
the period 2015–2023, with each line representing the pro-
portion of articles addressing a specific topic in a given 
year. Renewable Energy and Power emerges as the most 
dominant topic, steadily rising from 2015 and peaking 
around 2021 before slightly declining in 2022–2023, re-
flecting growing global interest in sustainability and re-
newable energy transitions. Similarly, Environmental and 
Resource Management shows a notable upward trend, 
particularly between 2015 and 2020, as its share increased 
from approximately 15% to over 25%, driven by discus-
sions on resource efficiency, emissions control, and energy 
management. Sustainable Food Systems and Production 
maintains a consistent presence throughout the years, hov-
ering around 22%–23%, underscoring ongoing research 
interest in sustainable consumption, food security, and 
production chains. Meanwhile, Smart Cities and Urban 
Sustainability exhibits steady growth, peaking at approx-
imately 21% in 2021, highlighting the focus on smart in-
frastructure and urban innovation. Academic Research and 
Study Methods demonstrates gradual but steady growth 
from approximately 10% in 2015 to around 18% in 2023, 
reflecting the importance of scholarly methodologies and 
systematic reviews. Corporate Strategy and Entrepreneur-
ship begins at a lower level but steadily increases, reaching 
its peak around 2021, signalling a growing emphasis on 
innovation, entrepreneurship, and business management 
strategies. Although Governance and Social Structures re-
mains among the lower proportion topics overall, it expe-
riences noticeable growth until 2021, emphasizing the role 
of governance and community-oriented initiatives. Col-
lectively, these trends reveal evolving research priorities 
over these years, with a pronounced focus on renewable 
energy, sustainability, and innovation, aligning with global 
movements toward environmental consciousness and stra-
tegic advancements. This part of the text analysis and its 
interpretation particularly supports our research question 
expectations regarding the tight interconnectivity between 
the academic agenda and global political and policy agen-
das. 

5	 Conclusion

This paper examined a set of questions related to social 
innovation content within the scientific community over 
time. By analysing a large sample of scientific research pa-
pers (4,703 articles) from 2000 to mid-2024 and employ-
ing a combination of Python and R programming languag-
es, we arrived at several conclusions. 

The evolution of scientific interest in social innovation 
topics has been rising both in volume and content variety 
within the scientific community over time. Our main op-
erational findings are as follows. First, while in 2000 there 

were 16 published papers including the term “social inno-
vation,” in the first seven months of 2024 alone (data until 
July 24), 429 papers were published on the topic. Especial-
ly since 2011, the results demonstrate increasing interest in 
social innovation among researchers, with a steady annual 
increase in publications on the subject, closely followed by 
the emergence of strategic political and policy documents 
on social innovation from the EU, UN, World Bank, and 
OECD. 

Second, our findings indicate that “social” and “inno-
vation” have been among the top five most frequent words 
by year since 2006 (being the core search terms). In 2012, 
there was a rise in the use of “research” (alongside the 
search terms), while from 2016 onward, words like “ener-
gy” and “change” began to appear more frequently. Addi-
tionally, “development” and “system” have remained cen-
tral terms across all years, as many publications address 
technological, economic, or social issues. 

Third, regarding word correlations, our text min-
ing analysis identified six major clusters: 1) Energy and 
sustainability, 2) Research and analysis, 3) Urban devel-
opment and smart cities, 4) Management and business 
studies, 5) Process and involvement themes, and 6) Gov-
ernance and Policy. 

Fourth, our topic modelling identified seven key topics 
based on their top terms: 1) Environmental and Resource 
Management, 2) Governance and Social Structures, 3) Ac-
ademic Research and Study Methods, 4) Corporate Strate-
gy and Entrepreneurship, 5) Renewable Energy and Power, 
6) Smart Cities and Urban Sustainability, and 7) Sustaina-
ble Food Systems and Production. These topics highlight 
the broad scope of social innovation and its potential to 
bring benefits and improvements across many areas and 
various sectors of everyday life, fostering better modes of 
mutual cooperation among diverse stakeholders in society. 
This part of the analysis has also shown and reinforced 
that, despite its diversity, social innovation is developing 
as an important part of academic research and method-
ology. A major and unexpected finding from the content 
analysis is the relatively low incidence of specific ‘social 
content’ terms (beyond the core search terms ‘social’ and 
‘innovation’) compared to other thematic contents. This 
underscores a critical need for the scientific community 
to more explicitly address diverse social-related aspects 
within social innovation in future research, not only for 
academic purposes but also for practical applications and 
policy impact. 

Referring back to the theoretical introduction, we can 
generally confirm our research questions, which were 
based on previously gained conclusions about the heter-
ogeneous, diverse, evolving, and intertwined understand-
ings of social innovation within academic and actual 
everyday social and political discourse. Gallie’s (1956) 
parameters of contested concepts have not only been con-
firmed but also further reinforced by the assessment that it 



280

Organizacija, Volume 58 Issue 3, August 2025Research Papers

is these differences that can lead to progressive competi-
tion and better quality of arguments over time. 

The dominant central themes in academic publications 
also clearly coincide with actual social, economic, envi-
ronmental, and political conditions and their global expo-
sure within the context of social innovation. The discourse 
of social innovation in academia appears to align closely 
with everyday policy-making and business-run agendas. 

Regarding the limitations of our study, one limitation 
stems from the fact that we examined only scientific re-
search papers. Another one pertains to the method used in 
this paper, where strengths include a large full-text dataset 
analysis and robust computational techniques for identi-
fying trends, while weaknesses involve reliance on a sin-
gle database and the inherent simplifications of automated 
text processing and topic interpretation. Future research 
could extend this analysis to other types of literature, such 
as books, and, in particular, conduct a detailed analysis of 
leading political and policy documents. Additionally, our 
study focused on the ScienceDirect database, which covers 
a significant portion of relevant scientific journal articles; 
however, future research could incorporate other databases 
to provide a more comprehensive view and complement 
these recent findings. 

Hence, future research directions could include repli-
cating our study using different publication types or em-
ploying different databases. Future research could also 
explore specific aspects of social innovation or analyse 
its impact within particular domains. Given the increasing 
trend in publications pertaining to social innovation and 
the growing practical interest in the topic, we can conclude 
that social innovation is gaining well-deserved recognition 
and merit. This rise may stem from the broader sustaina-
bility movement and the acknowledgment that social in-
novation can be a response to environmental, social, and 
economic challenges. 

Concluding with the thoughts of Minguijon et al. 
(2024), who emphasize that social services function as a 
protective system designed to support individuals through-
out their lives, while innovation plays a crucial role in ad-
dressing contemporary societal challenges and adapting 
to an ever-evolving world. Ultimately, social innovation 
plays a crucial role in fostering responsibility and driving 
positive change in our environment.
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