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Abstract 

Living Labs (LLs) are collaborative ecosystems designed to address complex social and 
environmental challenges through multi-stakeholder participation. The Collaboratory Catalunya 
project, launched by the Catalan government in 2019, aims to establish a regional digital LL by 
applying the LL methodology within an Internet-based innovation ecosystem. This study assesses 
the effectiveness, impact, and transformative potential of the project across Catalonia (Spain), based 
on surveys and semi-structured interviews with Quadruple Helix stakeholders. The results 
demonstrate positive outcomes in terms of cross-sector collaboration, the promotion of distributed 
Digital Social Innovation (DSI), and the acceleration of digital transformation within public and 
private organisations. Responsible DSI (RDSI) is exemplified by project which uses Information and 
Communication Technologies (ICTs) to address societal challenges while promoting inclusion, ethics, 
and public value. Moreover, it provides valuable insights into how regional and digital Living Labs 
can encourage innovation that is both systemic and responsible. It also highlights the role of public 
administration in encouraging co-creation and influencing public policy. 

Keywords: digital Living Labs; impact assessment; internet; collaboration; Quadruple Helix 
 

1. Introduction 

The global rethink of healthcare systems and models prompted by the 2019-2020 pandemic [1]. 
led to a renewed focus on prevention strategies such as lockdown, social distancing, and the use of 
masks [2–4]. 

In Catalonia, Igualada was one of the first cities to implement a strict lockdown. Given the 
presence of several key health institutions in the area, a digital LL for health and wellbeing was 
launched there in 2020. Actors from across the Quadruple Helix (4-H) [5] were brought together by 
this initiative to collaboratively address health and wellbeing challenges through decentralised work 
via DSI. 

This first experiment in Igualada laid the foundations for a wider network of digital LLs, unified 
under the Collaboratory Catalunya project. These labs addressed specific territorial challenges, and 
eventually a thematic digital LL focused on health and wellbeing was created to serve the whole of 
Catalonia. 

This study evaluates the Collaboratory Catalunya project through a hybrid methodology that 
combines qualitative and quantitative approaches, collecting data in parallel to explore and specify 
what has been the effectiveness, efficiency, impact and transformative capacity of this project. The 
findings underscore the pivotal function of public administrations, interdisciplinary collaboration, 
and digital competencies acquired. Moreover, they also emphasise the significance of sustainable 
funding models and underscore the growth of collaborative initiatives that have gained traction 
within this ecosystem. 
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The paper is structured as follows: first, the conceptual frameworks underpinning the study are 
introduced and the research question is formulated by a literature review. The methodology section 
then details the process of data collection and analysis, followed by a discussion of the findings and 
conclusions. 

2. Materials and Methods 

The corresponding authors will make all materials used for this research, as well as data 
collection instruments (survey and interview guides) and coding protocols, available upon request. 
The information collected and looked at in this study has been made anonymous to protect the 
privacy of the people involved. It is stored safely at the i2CAT Foundation. 

The study was conducted in accordance with the ethical principles set out in the European Code 
of Conduct for Research Integriy. Participants were informed that sessions could be audio-recorded 
and transcribed with an automated service; transcripts were pseudonymised before analysis. Each 
participant was asked to give their consent before taking part. No personal information was recorded. 

No computer code beyond standard spreadsheet functions (Microsoft Excel) was used for 
descriptive statistics. Qualitative analysis followed a manual coding process, as described in Section 
3.2. 

Transcription. Audio from interviews/meetings was transcribed using Tactiq (automatic 
transcription), and all transcripts were manually reviewed and corrected by the research team prior 
to analysis. 

Use of AI and automated tools. Generative AI tools were not used to generate data, graphics, or 
analyses. GenAI was used only for superficial text editing (grammar, spelling, formatting). The use 
of Tactiq was limited to speech-to-text transcription; it did not perform coding, summarization, 
interpretation, or analysis. 

Statement on the use of AI. We use Tactiq solely to obtain an automated transcript of interviews. 
This is followed by manual verification and correction. We do not use GenAI to generate text, data, 
figures or to perform analysis. 

3. Literature Review 

This section reviews the most relevant studies on responsible and social innovation, 
collaboratories, and LLs, with a special focus on their application in the context of Catalonia, Spain. 
The aim is to position the study within the existing theoretical and practical frameworks and, 
ultimately, to present the research question guiding this work. 

3.1. Responsible Innovation (RI) 

RI underscores the importance of transparency, inclusion, reflexivity, anticipation, and 
responsiveness [6] It adopts a holistic approach that seeks to address ecological and societal 
challenges in an integrated manner. [7] Argue that effective RI requires a sustained commitment to 
continuous learning, integration of diverse perspectives, and productive collaboration, as context, 
process, learning, and continuous innovation are key components of responsible practice. 

3.2. Digital Social Innovation (DSI) 

Innovation is the application of new ideas to develop or improve products and services [8]. 
When it addresses social challenges more effectively, sustainably, or equitably than existing 
solutions, it becomes Social Innovation (SI), focused on social rather than commercial value [9,10]. 

Digital Social Innovation (DSI) emerges when ICTs are integrated into SI processes. DSI 
leverages digital tools to address social and environmental challenges, typically through 
participatory and networked methods [11,12]. ICTs play a cross-cutting role in fostering 
collaboration, enabling knowledge sharing, and linking citizens, communities, and institutions. RDSI 
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refers to digital innovation that incorporates social responsibility, aligning technological 
development with social needs and ethical values. 

Both RI and SI highlight inclusive, and collaborative approaches that involve diverse 
stakeholders, ensuring that innovation processes and outcomes reflect broad societal values [13]. The 
growing relevance of these models is reflected in empirical research, such as [14], which explores the 
dynamics and impacts of multi-stakeholder collaboration in innovation ecosystems. 

3.3. Collaboratories 

Collaboration is a fundamental component of research and innovation. The term “collaboratory” 
means co-laboratory or common laboratory and refers to a centre/laboratory without walls connected 
via the Internet [15–17]. Therefore, the collaboratory facilitates virtual work in distributed 
communities [18]. it improves access to scarce resources, supports remote cooperation between 
researchers, and enables sustained, inter-institutional collaboration. 

3.4. Living Labs (LLs) 

LLs are user-centred open innovation environments that bring together actors from the 4-H 
(academia, public administration, industry, and civil society) to co-create and test solutions in real-
world settings [5–19]. They combine research and innovation and put end-users at the centre [20], 
although civil society participation remains a challenge [21]. 

LLs enable experimentation and stakeholder collaboration, supported by policy, integration, 
formal partnerships, and proof of concept [22]. Digital technologies enhance participation, as seen in 
local health-focused LLs in the United Kingdom (UK) [23,24], low- and middle-income countries [25], 
and community wellbeing initiatives [26], although technology use remains uneven [26]. 

Studies increasingly address LL impact, highlighting benefits for the alignment of innovation 
and economic outcomes [28], while noting persistent barriers [29] and gaps in effectiveness [30,31]. 
LLs are also aligned with the values of RI values such as inclusion, reflexivity, and sustainability, 
although the integration of RI principles requires intentional design [32]. 

3.5. Living Labs (LLs) in Catalonia 

Catalonia has a strong tradition of LL initiatives. A pioneering example is the Citilab’s Seniorlab 
project, which empowered older people to co-design digital technologies [33]. Building on this, 
LivingLab4Carers demonstrated the value of user participation in co-developing digital platforms 
and improving communication between stakeholders [34]. 

In Catalonia, efforts were made to deepen the LL concept, focusing on scalability, 
universalisation, and real-world testing of user-centred design to address societal challenges [35,36]. 
Media and digital culture were seen as fertile ground for citizen-driven innovation and co-created 
content [37]. 

Empowering citizens through open data emerged as a strategic priority, enabling them to 
transform public services in a meaningful way [38]. Hackathons became key participatory tools, 
fostering local collaboration through co-defining, co-designing, and co-creating around shared 
challenges [39]. 

3.6. Collaboratory Catalunya 

The Collaboratory Catalunya project emerged from long-term research on the development of 
Universal Innovation Ecosystems [36–40]. In line with [42], the project was launched in 2019 and 
promoted by the Catalan Government (Generalitat de Catalunya) with the aim of designing and 
building a universal research and innovation ecosystem in Catalonia, through citizen participation 
and the strategic use of the Internet. 

ICTs are key tools in this project, serving as enablers for the creation of these territorial networks 
of actors to address social and environmental challenges in a collaborative way [43]. The project 
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follows the LL methodology, involving 4-H actors, to map emerging and existing initiatives, identify 
shared challenges, and co-develop DSI projects. 

Collaboratory Catalunya can therefore be described as a regional digital LL that aims to 
democratise innovation and foster inclusive, place-based solutions with global relevance. 

3.7. Research Question 

Today’s society faces complex social and environmental challenges. While public 
administrations and businesses seek solutions, academic research is often difficult to translate into 
practice. Meanwhile, the Internet has become a universal tool for connectivity and innovation. In 
2024, 5.44 billion people (67.1% of the world’s population) were Internet users [44]. Universal Internet 
access is supported by the United Nations (UN), the International Telecommunication Union (ITU), 
and many governments, positioning it as the basis for global research and innovation networks. 

In this context, the physical or virtual nature of LLs becomes secondary [45]. With a computer 
and Internet access, users can participate in LLs, provided by ICTs that support co-creation and 
collaboration of stakeholders [46]. Local and European Union (EU) policies are increasingly 
promoting co-design and digital innovation in LLs [22]. 

[47,48] introduced the idea of a “universal innovation ecosystem,” like the universalisation of 
healthcare and education after World War II [18]. On this basis, [43] helped create a regional digital 
LL throughout Catalonia, launched in 2019. As thematic links emerged such as health, the Health and 
Wellbeing LL were created in 2020 as a cross-cutting digital LL, later scaled through the INTEGER 
Horizon Project [49] and replicated in Senegal. 

Given the transformative potential (and risks) of digital innovation, and in line with [28] and 
[31], this raises a key question: to what extent (and through what mechanisms) can a regional digital 
LL be effective, efficient and impact and/or transform the society of a territory by fostering DSI 4-H 
collaboration? 

4. Methodology 

This paper presents research that takes a mixed methods approach [50] to explore both the views 
and experiences of participants, as well as the broader impact of the project. Qualitative research 
seeks to delve into specific experiences, exploring meanings through texts, narratives, or visual data 
and is often based on thematic analysis [51]. It inductively investigates real-world environments to 
generate narrative descriptions and develop case studies [52]. By contrast, quantitative research 
involves measuring and analysing numerical data to generate insights that can be generalized [53,54]. 

Both methodological approaches are based on a person-centred model, in which 
individuals/actors are at the heart of the analysis. Their engagement in systemic environments is 
explored through key dimensions: Fundamentals, Challenges/Objectives, Sustainability, Transfer, 
Impact/Transformation, and Environment (see Figure 1). 

The integration of both methods provided a holistic perspective, i.e. a more complete and 
nuanced understanding of what each method could achieve by itself. Therefore, this approach makes 
the most of the strengths of each method by addressing different facets of the research question. 
Furthermore, this approach enables the identification of both facilitators and barriers, providing 
insights into the model’s potential for replication in other contexts. 
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Figure 1. The Digital Social Innovator: The Dimensions. 

4.1. Data Collection 

The research design follows a convergent parallel structure [55], in which qualitative and 
quantitative data were collected and analysed simultaneously but independently, and then 
interpreted together to ensure robust triangulation of findings. 

Participants included the main actors involved in the project, representing 4-H: academia, 
industry, public administration, and civil society. This approach allowed a holistic view and the 
qualitative component contributed to a detailed view of the evolution and impact of the project. 

The research adhered to the ethical guidelines, as informed consent was obtained from all 
participants, and the use of data was limited to the purposes of the study, guaranteeing 
confidentiality and privacy. 

The selection of potential participants followed a strategy of sampling convenience and was 
initially based on their participation in LL, to include individuals who participated regularly in the 
different tasks, activities, workshops, etc. From there, the sample had to be varied in terms of 
geographical origin (throughout Catalonia), age range, gender, level of education, and helix to 
minimise selection bias [56]. In the case of the industry helix, it was not requested to specify the type 
of industry to which they belonged and regarding the public administration helix, the participants 
were from local or regional institutions. 

4.1.1. Semi-Structured Interviews 

Initially, it was established that the sample size would be 20% of the qualitative sample (n=104); 
that means approximately 20 interviews, but due to time constraints, only 15 interviews could be 
done, although as they were being conducted, it was observed that the sample was already saturated 
[57]. Of these 15 interviewees, only 10 of them answered the online survey. 

The interview outline consisted of thirty-five questions organised in seven thematic blocks, the 
first of which covered socio-demographic data. Subsequent blocks focused on project impact, 
perceived challenges and opportunities, and participants’ expectations. The interviews were 
designed to explore the reasons and processes underlying participants’ experiences [58], with 
flexibility for both interviewer and interviewee to follow emerging threads of discussion. 

The interviews were conducted via Zoom fifteen online interviews were conducted via Zoom. 
They lasted between thirty and forty-five minutes, were recorded with participants’ consent, and 
transcribed using Tactiq, an AI-based transcription tool. Transcripts were independently reviewed 
by two researchers to ensure accuracy. 

Table 1 summaries of the sample by age range, gender, and helix affiliation. While Generation Y 
(GenY) shows a balanced representation, other age groups were less evenly distributed. All 
participants completed tertiary education. 
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Table 1. Characteristics of the sample (n = 15). 

Age range Total 
Gender Helix 

Men Women Academia Industry Government 
Civil 

Society 
Boomers 2 2 0 0 0 1 1 

GenX 5 2 3 0 0 3 2 
GenY 8 4 4 1 2 2 3 

4.1.2. Online Surveys 

Surveys contribute to describing and exploring variables and constructs of interest [59]. The 
survey consisted of twenty-five questions organised into seven blocks: the first block collected socio-
demographic information, while the remaining six blocks corresponded to the dimensions outlined 
in Figure 1. The questions were dichotomous (yes/no), open-ended, and multiple choice. 

Data were collected online via an email invitation containing a link to a Google Forms survey, 
sent to 336 individuals (N = 336). Of these individuals, 104 valid responses were collected (n = 104), 
providing a robust and diverse sample in terms of age, gender, and role within 4-H. The most 
represented age group was Generation X (Gen X), followed by Generation Y (Gen Y), Baby Boomers, 
and Generation Z (Gen Z). 

Table 2 also shows that the gender distribution was almost equal (50.96% men, 49.03% women). 
By sectors, the respondents were mainly from industry (32.69%) followed by academia (24.03%), civil 
society (23.07%), and public administration (20.19%). Finally, in terms of education, all Boomers and 
GenY respondents reported tertiary education, as did 88% of GenX respondents. 

Table 2. Characteristics of the sample (n = 104). 

Age range Total 
Gender Helix 

Men Women Academia Industry Government Civil 
Society 

Boomers 15 13 2 1 5 4 5 
GenX 50 21 29 14 13 9 14 
GenY 33 16 17 8 13 7 5 
GenZ 6 3 3 2 3 1 0 

4.2. Data Analysis 

The data analysis was carried out independently by three researchers to increase credibility and 
reduce bias. Microsoft Excel was used to process and analyse the quantitative data obtained from 
online surveys, enabling descriptive statistical analysis. 

The analytical process for qualitative data derived from semi-structured interviews, the 
analytical process followed four main stages: transcription, interpretation, coding, and thematization 
[60]. Tactiq-generated transcripts were thoroughly reviewed and validated. A content analysis was 
carried out manually following the methodology described by [61]. An inductive approach was used 
to allow topics to emerge from the data. The process was meticulous, guaranteeing consistent and 
meaningful outcomes. 

5. Results 

Following the work carried out by [62,63], the data is analyzed by gender. The option of analysis 
by helix is ruled out because both samples are unbalanced and may generate certain biases, although 
it is an interesting option for future research if a more varied sample can be obtained in this regard. 

The main objective of analysing data by gender and by age range is to understand how different 
participants perceive the regional digital LL. This approach helps to identify the specific needs, 
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priorities, and limitations of different demographic groups, enabling the development of more 
effective and inclusive policies, programmes, and interventions. 

The data collected through online surveys and semi-structured interviews are analyzed 
separately below. 

5.1. Semi-Structured Interviews 

The qualitative analysis provided a deeper insight into participants’ perceptions of the project’s 
impact and sustainability. The sample was fairly balanced in terms of gender, and some gender 
differences were observed. In general, men emphasise the expansion of the professional network and 
the transformation in the perception of DSI, while women emphasise the practical benefits of 
adopting digital tools and digital inclusion, focusing on accessibility and practical transformation 
through digitalisation. The difficulties in financing are highlighted equally by both groups. And as 
for work methodologies, women talked more about how digitalization influenced daily operations 
and accessibility, suggesting a more process-oriented perspective. 

The five key themes that emerged are presented below. Some relevant quotes have been 
included to reinforce the arguments derived from the analysis. These appear in quotation marks and 
italics, and in brackets, the interviewee who said the quote appears with the code assigned, i.e. I. 

5.1.1. DSI 

Most interviewees were already familiar with the concept of DSI, and the project significantly 
improved their understanding and practical application. DSI was perceived as a tool with strong 
transformative potential, especially in shaping processes and rethinking project design.  

“I perceive DSI as the process of positive social transformation from the development of the 
Internet as an evolutionary differential element of humanity.” (I31) 

5.1.2. Collaboration and Strategic Alliances 

The project played a catalytic role. It established new alliances and strategic collaborations. 
These were between various institutions. This was thanks to the promotion of innovation. This 
promotion took place in different regions of Catalonia. In fact, many participants observed an 
increase in collaboration between organisations that previously had limited or null interaction. 

“We have established collaborations that previously seemed impossible.” (I1) 

Several organisations also adopted more participatory approaches to internal processes, 
suggesting that collaborative dynamics extended beyond inter-organisational levels. 

5.1.3. Adoption of Digital Tools 

Participation in the project has inspired some organisations to redefine their objectives and adopt 
and/or increase the use of digital tools (e.g. Mural or Mentimeter) and LL methodology. 

“We started using digital tools that we didnʹt even know before.” (I5) 

“Digitalisation has accelerated the way we manage projects.” (I11)  

5.1.4. Digital Inclusion 

Digital inclusion in the field of health and wellbeing has been the most debated topic. Moreover, 
participants highlighted the importance of addressing digital inequalities, particularly in the fields of 
education and youth. 

“We have learned that the digital divide is bigger than we thought.” (I15) 

The project also enabled small institutions to access innovative spaces that had previously been 
out of their reach, thereby promoting more equitable participation. 
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5.1.5. Sustainability and Funding 

Financing is a key issue, with a need to find resources to support the project. There are plans to 
promote collaborative projects with structured financing. Moreover, it is vital to make sure that the 
project is sustainable in the long term and a success in the future if institutional support is to be 
secured.  

“Without more economic resources, many projects will not be able to continue.” (I14) 

5.2. Online Surveys 

The online survey aimed to assess participants’ knowledge and perceptions of DSI before and 
after their participation in the project, as well as in the dimensions presented in Figure 1. The 
combination of dichotomous, multiple-choice, and open-ended questions allowed for both 
quantitative analysis and qualitative insights to be obtained. 

The analysis of the data collected was carried out both by gender and by age group and it is 
presented below. Some relevant quotes have been included to reinforce the arguments derived from 
the analysis. These appear in quotation marks and italics, and in brackets, the respondent who said 
the quote appears with the code assigned, i.e. R#. 

5.2.1. DSI - The Project 

One of the projectʹs key outcomes was a shift in participantsʹ understanding of DSI, evolving 
from a technology-centric concept to a catalyst for social transformation and collaboration. This shift 
in perception was encouraged through workshops and training on DSI and Advanced Digital 
Technologies (ADT) [64], which fostered a systemic and intersectoral approach to innovation. The 
project also strengthened links between the organisations and boosted regional development. 

“Over time, a more consolidated ecosystem has emerged, with models of citizen innovation, 
associated public policies, and local, regional, national, and international networks and 
collaborations, although there is still a need for greater interconnection and mutual support, even by 
the government, because the great potential lies in both responding to challenges and strengthening 
democracy. I came to understand that a cultural change was also necessary.” (R36) 

Young participants, especially those from schools or training centres, showed a greater 
awareness of DSI. In general, Baby Boomers (Boomers) and GenX stressed the importance of 
promoting DSI more widely. In addition, women of all age groups tended to have a little more prior 
knowledge than men. 

5.2.2. Dimension 1: Environment 

This dimension refers to the ecosystem in which DSI occurs actors, institutions, and support 
mechanisms. The project increased participants’ awareness of DSI and improved connectivity, 
especially among younger generations, which reported greater access to new actors and initiatives. 

“(The project is) an opportunity to meet the different agents and projects that are being 
carried out in different territories.” (R65) 

It should be noted that participation in European-level projects increased particularly among 
women, according to 50% of Boomers and 18% of GenX. The project also strengthened links with the 
public sector, with younger participants reporting improved access to public institutions and support 
structures. 

Another impact was the emergence of DSI-based technologies and business models. 33% of 
Boomer men, 13% of GenX women, 11% of GenX men, and 8% of GenY women explored/adopted 
these models. While intergenerational interest was evident, Boomer men seemed to be the most likely 
to recognise the potential of these innovations. 
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5.2.3. Dimension 2: Fundamentals 

This dimension focuses on the fundamental values that underpin the project. The participants 
constantly highlighted collaboration, innovation, social impact, territorial commitment, networking, 
and the active participation of local actors and communities as key factors, with collaboration being 
the most recurring topic. 

“Over time, this perception has evolved, understanding that it is not only about technology but 
also about involving communities, collaborating with various actors, and creating sustainable 
and inclusive solutions.” (R99) 

The project was seen not only as a vehicle for technological change, but also as a platform to 
promote a culture of innovation rooted in social purpose and regional development. 

Organisationally, the project influenced internal innovation practices and fostered more 
collaborative working cultures. Participants from all sectors reported changes in problem-solving 
approaches and digital strategies. Notably, Boomer women emphasised significant changes in the 
strategic planning and team dynamics related to their participation in the initiative. 

“Cross-sector collaboration, community transformation, awareness raising and improved 
quality of life.” (R95) 

5.2.4. Dimension 3: Transformation  

This dimension reflects the project’s influence on the participants’ DSI capacity and collaborative 
innovation. Many reported an improvement in their skills in project design and management, 
involving end users, and fostering interdisciplinary collaboration. 

“Now I understand how digital social innovation can transform our projects.” (R36) 

In fact, women particularly valued the project’s role in connecting researchers with stakeholders, 
promoting shared learning and ecosystem growth. Economic impacts were also observed. Among 
men, 46.1% of Boomers and 42.8% of GenX reported improving networks for competitiveness. 
Among women, 24% of GenX reported better contacts and 20.7%, new ideas; in GenY, more than 40% 
of women and 50% of men reported increased ideation and networking. 

5.2.5. Dimension 4: Transfer 

This dimension highlights how the project facilitated knowledge transfer and collaboration, the 
latter being the common denominator. Women emphasised the exchange of social and institutional 
knowledge, while men focused on business and technical applications. 

“It has given me a lot of knowledge and allowed me to find out what is being done in the 
rest of Catalonia, a source of extraordinary and very productive connections.” (R62) 

Boomer men highlighted the creation of networks of actors, while women showed great DSI 
capacity and digital skills, although they also noted their lower access to formal spaces. 

GenX women were more involved in structured collaborations, while men focused on digital 
tools and business outcomes. GenY women valued flexibility, institutional learning, and social 
solutions, and GenY men inclined towards start-ups and structured networks. Finally, GenZ women 
preferred formal learning formats, while men opted for informal collaboration linked to the Digital 
Media Ecosystem (DME). 

5.2.6. Dimension 5: Sustainability 

This dimension reflects the long-term sustainability and viability of the project. In general, 
participants recognised that sustainability in DSI requires not only financial and technical strategies, 
but also collaborative and socially cohesive approaches to ensure long-term success. 

Gender differences were observed: women emphasized social sustainability, focusing on 
lifelong learning and inclusion, while men prioritized economic and technological aspects such as 
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funding and infrastructure. Despite these differences, everyone agreed on the key factors: continuous 
training, cross-sectoral collaboration, and inclusive economic models. 

“Without more financial resources, many projects will not be able to continue... Funding 
remains the main challenge for our initiative.” (R14) 

Young generations, especially GenY and GenZ, considered that the project fostered territorial 
resilience and sustainable resource generation, with GenZ showing the most optimistic. Boomers 
positively valued the impact, while GenX had mixed opinions, as they considered sustainability more 
as a future goal. 

5.2.7. Dimension 6: Challenge/Objectives 

This dimension highlights the main challenges and opportunities perceived during the project. 
Common challenges included lack of funding, limited training, weak institutional support, resistance 
to change, and poor coordination. Despite the obstacles, the participants identified significant 
potential for innovation and social impact. 

“The great potential is both in responding to the challenges and in strengthening 
democracy.” (R36) 

Regarding challenges, women emphasized training deficiencies, while men focused on financial 
issues and internal resistance. Regarding opportunities, men valued institutional support and 
networking, while women prioritized empowerment and governance. 

GenX and GenY pointed to problems of collaboration and communication, while Boomers 
highlighted the lack of tangible results. In addition, GenY highlighted DME, while GenX emphasised 
collaboration. 

5.3. Policy-Level and Institutional Impacts 

Beyond the organisational and individual results, the project has had a significant impact on the 
public digital policy of Catalonia. Since 2016, in collaboration with the Government of Catalonia 
(Generalitat de Catalunya), the project has contributed to shaping several key strategies, which are 
presented below: 

• Catlabs [65] 
This government initiative promoted a 4-H innovation model to foster inclusive digital, social, 
and labour innovation throughout Catalonia. 

• Charter of Digital Rights [66] 
The project supported the development of the report "Building Digital Rights and 
Responsibilities", which laid the foundations of the Catalan Charter of Digital Rights. Although 
not formally adopted at EU level, it enriched international debates on digital ethics and citizen’s 
rights. 

• Strategy for Digital and Territorial Social Innovation [67] 
The project shaped the vision and methods of this strategy, strengthening regional equity 
through collaborative innovation and greater participation of territorial actors. 

• National Strategy for Socio-Digital Inclusion [68] 
The project served as a methodological and experimental reference to identify digital inclusion 
gaps and provide co-creation spaces that institutionalised the 4-H innovation model within the 
official framework of the digital inclusion policy of Catalonia. 

6. Discussion 

Data analysis highlights the crucial role of the Internet as the foundation of the regional digital 
LL, advancing universal and democratic innovation. It has created inclusive spaces. It has also created 
digital tools. These outcomes are aligned with previous research by [18–48]. New collaboration 
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structures were fostered, territorial development was strengthened, and distributed innovation was 
expanded due to connecting various actors. 

Important impacts include improving cross-sectoral collaboration, digital transformation of 
institutions, and the creation of strategic networks and initiatives in areas with limited access to DSI. 
Two initiatives that have emerged are Co-Ebre Lab, which is a collaborative DSI space and Video Art 
Games-Experience, which is an event that combines videogaming, audiovisual art and digital leisure. 
Moreover, the use of digital tools and participatory methods has transformed organisational 
processes and cultures, especially in the fields of healthcare and wellbeing, although progress in 
education and culture remains limited. The project also helped to reduce the digital divide, especially 
for vulnerable groups. 

Quantitatively, 66% of survey respondents reported a change in DSI perception, with 86% of 
women and 70% of GenY participants pointing to this change. Around 38% of them were introduced 
to DSI through the project, going from seeing it as a technical concept to recognizing its strategic and 
territorial importance. 

Challenges included financial constraints and institutional resistance, mainly in hierarchical 
organisations. Technological limitations and lack of digital skills were less common but present in 
sectors less familiar with digital innovation. Nevertheless, the project successfully established 
strategic partnerships, encouraged participation and promoted mutual learning. Robust leadership 
proved indispensable to the coordination of ecosystems.  

The collaboration between the 4-H actors was central. ICTs that allow communication, co-
creation, and the development of new ideas was supported the results of [11,12]. The greatest impact 
of the project lies in fostering internal innovation. It also has an impact on shaping organisational 
cultures and digital strategies. It also stimulated social entrepreneurship, particularly among women, 
by linking their commitment to addressing real social challenges. Thus, DSI proves to be a key 
facilitator of gender-sensitive innovation and inclusive entrepreneurship. 

This regional digital LL has its own characteristics that encompasses the entire Catalan territory 
and is based on the Internet, and in turn, is formed by individuals/institutions of the 4-H that co-
define challenges and co-design potential solutions in a collaborative way. The methodological 
approach used, mixed method, is quite common and can be replicated and adapted to other contexts. 
In this case, the knowledge and experience acquired have been used to co-create three LLs focused 
on health and wellbeing in three European regions (Catalonia (Spain), Kraków (Poland) and 
Hamburg (Germany)) within the framework of the European INTEGER project and also has been 
transferred to the LLs in Senegal project that is developed jointly with the Catalan Agency for 
Cooperation and Development. Therefore, despite the territorial, socio-economic and political 
characteristics of its own, it is possible to adapt this methodology in other contexts. 

7. Conclusions 

The creation of Collaboratory Catalunya as a regional digital LL has advanced the dissemination 
and implementation of DSI throughout Catalonia, extending its influence on Europe and Africa. The 
project defends the right to innovation, emphasizing that everyone should actively participate in 
innovation, aligning itself with the concept of decentralized laboratory [18] and the 4-H innovation 
model [5]. 

The project is guided by the fundamental values of RDSI. Inspired by the Catalan Charter of 
Digital Rights (2019), the European Declaration of Digital Rights (2023), and the international efforts 
of the United Nations Educational, Scientific and Cultural Organization (UNESCO) and the UN to 
promote equitable and sustainable innovation, these values reflect a commitment to social justice, 
technological equity, open access to knowledge and digital inclusion. 

The Internet and ICTs are essential for enabling communication, collaboration, and 
decentralised innovation among 4-H stakeholders, regardless of geography. This fosters social impact 
and influence public policies towards broader societal transformation. 
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However, the study has limitations: some 4-H groups are under-represented, and 
GenZ/Boomers participate less -especially in interviews- which may introduce bias; and although 
online interviews can reduce travel/time, they limit non-verbal richness. These patterns align with 
known living labs pitfalls – misalignments, recruiting labelling, and communications gaps – as noted 
in a recent work [69]: “Findings highlight three key challenges. First, misalignment between assumed 
and actual stakeholder needs hindered industry engagement. Second, recruitment was complicated 
by the ambiguous use of “prosumer”, causing confusion among participants. Third, communication 
gaps and personnel changes disrupted the integration of user feedback into development cycles. 

This research lays the foundations for future studies on emerging technologies such an Artificial 
Intelligence (AI) to further universalize innovation ecosystems. As [70] noted, “the Internet is for 
everyone.” In this new era, AI could also be. In addition, future work can improve the design of data 
collection to balance participation by helix, age and even gender. Finally, it will be interesting to study 
the similarities and differences in LLs that are currently being created in Africa and those that have 
yet been created in Europe and that have taken all this work as a starting point. 
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The following abbreviations are used in this manuscript: 

LLs Living Labs 
LL Living Lab 
DSI Digital Social Innovation 
RDSI Responsible Digital Social Innovation 
ICTs Information and Communication Technologies 
4-H Quadruple Helix 
SI Social Innovation 
RI Responsible Innovation 
UK United Kingdom 
UN United Nations 
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EU European Union 
ADT Advanced Digital Technologies 
DME Digital Media Ecosystem 
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