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1. Introduction 

SocKETs brings together six European partners with the aim to test and develop methods and tools to align 
the development of innovations based on Key Enabling Technologies (KETs) with societal values and needs. 
SocKETs will facilitate co-creation between industry representatives, researchers, policy makers, end-users, 
civil society representatives and citizens, and it will develop tools for societal engagement in innovative 
technologies. Co-creation in SocKETs is intended as a form of collaborative innovation, in which ideas are 
shared and improved together towards a joint development of new value. 

This report is part of a collection of case studies on co-creation and KETs based innovation developed by 
the project and it is focused on industrial automation systems. It provides an analysis of the innovation eco-
system of this sector in Spain, but specially focused in the Basque Country region, including considerations 
on the innovation context, the barriers and opportunities for the introduction of new technologies, key ac-
tors, networks, and the relevant actions and interactions taking place. It aims to inform the design of a par-
ticipatory co-creation process to discuss about the most relevant technologies and innovations that could 
support industrial automation. 

In the middle of a transition to a fourth industrial revolution (Schwab, 2016), several technologies are en-
tering the factory with the promise to extend its limits and possibilities. Of these technologies, Artificial In-
telligence (AI) is of utmost importance as its convergence with robotics, Internet of Things (IoT) or 3D Print-
ing and can create the long awaited “Factory of the Future”. The promise of industrial automation towards 
greater efficiency, productivity and wealth generation is not new at all and it is rising the same “automation 
anxieties” (Bassett & Roberts, 2019) created in the past. In this case study, we explore if this time is differ-
ent in regard to previous episodes of automation and how societal engagement can enable to build a soci-
otechnical imaginary that is inclusive, also towards such anxieties and promoting a “Responsible Industry 
4.0” (Gutiérrez & Ezponda, 2019). 

Interviews with research, business and industry stakeholders were conducted to understand their innova-
tion ecosystem. The focus of these interviews was on AI and related technologies (machine learning, deep 
learning, computer vision, etc.) and how AI is impacting and will impact on automation and future work and 
the derived implications on organizational, political, ethical, social and cultural aspects (Floridi et al., 2018). 
These interviews were conducted leveraging on TECNALIA connections with technology developers, re-
searcher organizations, universities, manufacturing companies, startup and public agencies. Interviews with 
14 representatives of these organizations were carried out during January and February of 2021. Some of 
them were done in a collective mode (several interviewees and interviewers) while others were done on a 
one to one basis. TECNALIA´s research team decided to start interviewing its own experts in the AI field and 
after this, interacting with the rest of the stakeholders identified. This order helped to create a path from 
technology development towards the stakeholders located far away from this R&D environment. 

 

 

 

 

 

 



 

 

2. Technologies and application scenario 

2.1. Opportunities and challenges 

Industrial automation has been at the core of the industry since its origins. The quest for efficiency in indus-
trial processes and therefore maximizing production and hence, capital accumulation, has been one of the 
main arguments to fuel innovation in factories. Historical and significant innovations such as the power 
loom, the milling machine, the assembly line or the Computer Numerical Control (CNC) have completely 
reshaped factories and work processes, but also societal assemblages around industrial labor such as fam-
ily, urban landscapes or institutional arrangements. In last years, a new technological revolution has gained 
momentum in the European policy sphere. This revolution aims to provide an economic boost to industry 
for spurring jobs, investments and business opportunities after the economical backlash provoked by the 
Great Recession (Posner, 2009).  

This new mantra of economic development through technological innovation has adopted the shape of “In-
dustry 4.0” paradigm (Smit, Kreutzer, Moeller, & Carlberg, 2016). The term was originally conceived at Han-
nover Messe (an industrial fair at Germany) as a marketing innovation for powering the positioning of the 
Teutonic industry and confronting at the same time the growing competition overseas. Broadly speaking, 
Industry 4.0 encompasses 

a group of rapid transformations in the design, manufacture, operation and service of manufacturing 
systems and products (p2, Davies, 2015). 

Other terms such as “The Fourth Industrial Revolution” (Schwab, 2016) or “Smart Industry” (European 
Commission, 2017) have been also employed for referring to the increasing digitalization and automation 
of factories. Main propositions of this new approach lie in the possibilities that digitization of physical world 
and value chains can bring into the manufacturing business. Decentralized decision making, connectivity in 
real time, collaboration between humans and machines, development of new services associated to indus-
trial products as well as the merger of machinery and digital systems are some of the most common argu-
ments for this plea (Davies, 2015; Smit et al., 2016). 

The turn to manufacturing digitalization is seen as an “innovation imperative” (S. Pfotenhauer & Jasanoff, 
2017; S. M. Pfotenhauer, Juhl, & Aarden, 2018) in the sense that this transformation of the EU industry 
could guarantee its competitiveness at international level. This path is expected to provide to EU societies 
with high-added value jobs, economic growth, business opportunities and a contribution to the mainte-
nance and extension of the EU welfare model and ideals that lies at the core of EU relationship between 
research, industry and society. 

2.2. Technologies 

The advancements proposed by the Industry 4.0 approach lie in the introduction of new disruptive technol-
ogies into the factory such as IoT, AI, 3D printing, robotics and others. The deployment of these technolo-
gies in the EU industrial landscape are also behind flagship initiatives promoted by the European Commis-
sion (EC) such as the “Factories of the Future” public-private partnership as well as the coordination of na-
tional and international strategies oriented to promote technological upgrading and investment in Industry 
4.0 (Pazin, 2017). All of these technologies will clearly redefine the limits of industrial plants but also their 
processes, value chains and procedures inside and outside the factory. 
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Drawing a clear picture of the complexity and many branches of these technologies and their ecosystems is 
not an easy task1. Thus, considering the limited resources of our case study, we decided to put special em-
phasis in AI. AI has experienced an astonishing evolution during the last decade. Not only in the manufac-
turing sector but also in a myriad of sectors that will be affected by its future prospects in terms of employ-
ment and the future of work. The latter one is the great topic that lies at the core of our case study. We 
consider AI as a really disruptive technology that can have profound implications in the future of work, not 
only about the employment rates, but also in relation with deskilling and reskilling issues, upgrading profes-
sional capabilities, ethical dilemmas in the workplace regarding surveillance, privacy and data management 
as well as many others (Brynjolfsson & McAfee, 2014; Floridi, 2014) 

AI is a field of study with more than 70 years of tradition (Correia & Reyes, 2020) and where successive “AI 
winters”2 (Floridi, 2020) have put the development of the discipline on hold. During the last years, thanks 
to the great availability of data coming from social media, mobile devices and digital platforms (Couldry & 
Mejias, 2020; Gray & Suri, 2019; Tabarés, 2021; van Dijck, 2013) as well as the great advances in computing 
processing power achieved thanks to cloud computing (Hu, 2015) and other related technologies, several 
breakthroughs in AI have occurred. These advances have again raised significant expectations about its 
endless potential applications. 

AI can be defined in many ways and it is a field of expertise with a significant history associated to the com-
puting pioneers. One of these computing pioneers is John McCarthy who coined the term during a confer-
ence in 1955 (Mccarthy, Minsky, Rochester, & Shannon, 2006) but other famous researchers such as Alan 
Turing also contributed to form the basis of what it means AI and what are their objectives. In this sense, 
the Turing Test is another historical precedent (Turing, 1950) that helped to set up some techniques of AI 
such as Natural Language Processing (NLP) and developing some forms of AI such as conversational inter-
faces (Tabarés, 2020). Recently, other philosophers such as Luciano Floridi, who has been also a member of 
the High-Level Expert Group of AI of EC, refer to AI with a generic definition: 

In short, AI is defined on the basis of outcomes and actions and so, in what follows, I shall treat AI as a 
reservoir of smart agency on tap. (p3, Floridi, 2019) 

Other definition that we think it might be of interest is the one proposed by the High-Level Expert Group of 
AI of the EC. This group composed by 52 experts of different domains interested in AI such as policy, indus-
try, academia and civil society developed several reports with different recommendations for the adoption 
and development of AI by society as a whole. In one of these reports, this group of experts defined AI as: 

Artificial intelligence (AI) systems are software (and possibly also hardware) systems designed by hu-
mans that, given a complex goal, act in the physical or digital dimension by perceiving their environ-
ment through data acquisition, interpreting the collected structured or unstructured data, reasoning 
on the knowledge, or processing the information, derived from this data and deciding the best ac-
tion(s) to take to achieve the given goal. AI systems can either use symbolic rules or learn a numeric 

 

1 Robotics is a technology that has its origins into mechanical engineering, 3D Printing has its roots in mate-
rials science and AI or IoT are coming from the ICT domain for introducing some examples. 
2 In the history of AI, an “AI winter” is a period of time characterized by a reduction of funding and interest 
in AI research. This is due to the different hypes and disappointments that the evolution of discipline has 
suffered since its origins what it has led to different ups and downs in its academic development. 



 

 

model, and they can also adapt their behavior by analyzing how the environment is affected by their 
previous actions. (p8, High-Level Expert Group on Artificial Intelligence, 2019) 

AI itself is an umbrella term for designating a set of specific advanced techniques for training machines with 
large quantities of data (commonly known as Big Data) and hence, obtaining insights with the help of ad-
vanced computer processing power that can be of interest for anticipating or preventing problems or solu-
tions. 

AI comprises several different technologies that are being implemented throughout supervised (human in-
put) or unsupervised (no human input) learning and that comprise Machine Learning (ML), Deep Learning 
(DL), NLP or Automatic Speech Recognition (ASR) among others. It is difficult to speak about AI as a sole 
technology as it comprises different technologies, techniques, networks and types of algorithms and it can 
also require the interaction with other technologies such as robotics, mobile devices and IoT. In addition, its 
convergence with disruptive technologies such as additive manufacturing, biotechnologies or nanotechnol-
ogies contribute to increasing its complexity and messiness, but it also creates new potential implications 
and opportunities. In figure 1 (Corea, 2018), we propose a diagram where the reader can locate the differ-
ent technologies that compose the AI paradigm.  

 

 

Figure 1 AI Knowledge map. Source: (Corea, 2018) 

As we stress, AI is expected to provoke a major transformation in many economic sectors. In this case 
study, we will focus on industrial applications of AI, also in combination with previous technologies men-
tioned such as robotics, IoT or 3D Printing will provide a major transformation of manufacturing facilities. 
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2.3. Market description 

The application of AI to different industrial processes can provide several innovations that are currently 
been implemented in the factory such as digital twins or predictive maintenance. It can also contribute to 
create a convergence between different sets of technologies such as additive manufacturing or robotics for 
extending them or improving them, creating new innovative industrial processes. It is this convergence of 
technologies with AI that can create novel opportunities which can improve energy efficiency, boost pro-
duction outputs, reduce industrial waste, increase machinery lifespan or create new services associated 
with manufacturing. 

During our interviews with the different stakeholders of our case in the Basque Country, a significant vari-
ety of AI in the industrial ecosystem of the region has emerged. This great range of potential industrial ap-
plications is also characterized by its multisectoral opportunities as many of them can be also transferred 
to other domains such as public administration, education or retail. Many of our interviewees stressed 
that AI technologies can be conceived for a particular sector in a particular domain of activity, but similar 
problems for automatization and optimization can be observed in other sectors and therefore, these tech-
nical solutions can be adapted to other sectors. 

In Euskadi, especially, lots of efforts have been made regarding Industry 4.0 umbrella but these ef-
forts must be directed to other areas because the possibilities are endless. We see many opportunities 
for digital transformation in the administration and other sectors. (Interviewee) 

Regarding the different techniques that comprise AI, in several interviews, it was stressed that the great 
leap forward that DL has provided in terms of pattern recognition confers to this technique a special im-
portance. At the same time, other techniques such as ASR or NLP for treating texts and voices were also 
widely used. ML was also commonly used by several of the experts involved in this study despite it was 
commonly agreed that DL offered better results that ML for certain tasks such as image recognition or sim-
ultaneous translations. 

In Basque industry, the most popular technologies that are being used are Big Data, Deep learning 
and also everything that has to do with artificial vision. (Interviewee) 

The Basque industry is slowly but increasingly moving towards the incorporation of AI in its manufactur-
ing industry. The expected impacts seem to be clearly positive as it can facilitate processes to be more effi-
cient and faster whilst increasing the quality of final products and avoiding common mistakes. The majority 
of the interviewees recognized the potential of AI for the manufacturing sector. One of the interviewees 
stated that the potential of AI for the manufacturing industry lies in the fact that:  

It accelerates decision-making. There is no need to be looking for information and it allows taking de-
cisions based on objective data. (Interviewee) 

Interviewees also commonly stated ML applications together with computer vision technologies are the 
most widely used to detect failures in production (ex: key manufacturing or predictive maintenance in wind 
turbines). Other interviewees also pointed out that the hybridization of AI techniques will have tremendous 
impacts for speeding up decision-making processes. In this regard online learning, real time learning, and 
edge computing will be important techniques of AI when dealing with Programmable Logic Controllers 



 

 

(PLC) and favoring real-time decision-making. Also, federative learning3 will be relevant. At the same time, 
these future advances were also criticized in the light of current constraints that can be observed in many 
factories in the region and the kind of “industrial realities” currently observed by AI experts. 

In current industry there is no connectivity or communications between machines. See for instance 
PLCs. This contributes to greatly complicates the implementation of AI techniques at industrial plants. 
[Interviewee) 

As we have previously exposed, steps in the territory are being taken carefully and slowly. Manufacturing 
sector in the Basque Country is still a traditional one, with constant needs regarding technological updat-
ing and digitalization. On the other hand, there is still not enough data to feed AI systems properly (Ma-
chine learning as well as other techniques needs huge quantities of data). Therefore, the scarcity of data or 
the bad quality of the data available, might hinder the implementation of AI in the regional manufacturing 
sector. Another related concern is the ownership of the data. Several organizations set the focus on what 
type of business is the industry addressing and what kind of needs can emerge regarding their digitalization 
processes and data needs. Different levels of concern arise if we talk about Business to Business (B2B) or 
Business to Customer (B2C). The market share in B2B is very relevant and this issue of data ownership (data 
sovereignty) seems to be very sensitive. Companies are very reluctant to share their production data, state 
of the machine (unless for remote maintenance), manufacturing process data, etc. 

3. The Innovation ecosystem 

3.1. Context, values and principles 

AI is expected to have significant technological, economic, cultural and socio-ethical impacts in diverse sec-
tors of activity (Floridi et al., 2018). There are many “what ifs?” that remain to be uncontested as the intro-
duction of AI technologies has just started in many sectors. In our case study, we focus  on manufacturing 
industry and its impact on automation and the future of work, which has countless implications not only at 
organizational level but also at political, ethical, social and cultural level. 

We also focus our case study on one particular regional innovation eco-system that has being quickly start-
ing in the Basque Country. This ecosystem comprises four universities (UPV, Deusto University, Mondragón 
University and UPN), different Research and Technological Organizations (RTOs) (TECNALIA, VICOMTECH or 
IKERLAN to name a few), dedicated clusters such as GAIA, private companies (Ibermática, CAF or Danobat 
among others) and public companies (SPRI) that articulates the industrial policy that steam from the 
Basque Government. This vibrant regional innovation ecosystem that is starting to emerge confers to the 
SocKETs project as well as this case study a unique opportunity to intervene on it and to promote societal 
engagement around AI technologies with the main promoters of them. 

In addition, the setting up of a dedicated sub-cluster in AI in the Basque Country was completed in the sum-
mer and fall of 2020 with the name of “AI Basque”4. This was done mainly by the efforts of cluster GAIA (a 

 

3 Federative learning is also known as collaborative learning and it is type of ML that makes possible to train 
an algortihm across multiple web servers or devices holding local data sampls without the need of exchang-
ing information between them. 

4 See https://www.gaia.es/en_US/blog/our-blog-1/post/nace-ai-basque-de-la-mano-del-cluster-gaia-y-del-
grupo-hitz-de-la-upv-ehu-para-impulsar-la-inteligencia-artificial-en-euskadi-88 

https://www.gaia.es/en_US/blog/our-blog-1/post/nace-ai-basque-de-la-mano-del-cluster-gaia-y-del-grupo-hitz-de-la-upv-ehu-para-impulsar-la-inteligencia-artificial-en-euskadi-88
https://www.gaia.es/en_US/blog/our-blog-1/post/nace-ai-basque-de-la-mano-del-cluster-gaia-y-del-grupo-hitz-de-la-upv-ehu-para-impulsar-la-inteligencia-artificial-en-euskadi-88
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cluster dedicated to ICT companies) and two research groups of the Basque Country University (UPV) previ-
ously known as AXIA and Aholab that were merged into one now known as “HITZ”5,6. The cluster also now 
comprise more than 40 companies, 3 RTOs (including TECNALIA), HITZ research group (UPV) and the al-
ready mentioned GAIA cluster. This dedicated working group hosted by cluster GAIA aims to facilitate the 
digital transformation that COVID-19 has already accelerated and the need of developing capacities and 
strengths that can improve the economic competitiveness of Basque Country companies. 

What we seek with the creation of this group is the development of an industry around AI and devel-
oping our own and national products around AI. (Interviewee) 

Most of the companies that can be found in “AI Basque” cluster are mainly Small and Medium Enterprises 
(SMEs) consolidated in other sectors, especially into industry, that look for their specialization around AI 
whilst diversifying their business models. Also, as part of this cluster, there is a group of Micro-SMEs spe-
cialized in AI and another group composed by recent startups that are much more focused on AI. Here, ini-
tiatives like BIND 4.07 promoted by the Basque Government to facilitate the transition to Industry 4.0 pro-
voked a significant impact in the development of disruptive startups. 

The role of GAIA in the Basque industry is of paramount importance as it comprises several domains of in-
terest in relation with electronics, informatics, telecommunication, videogames, etc. In this sense, the his-
torical support of Basque Government to this kind of industrial associations have had significant impacts in 
the economy, stimulating innovation and creating a dynamic business territory (Ahedo Santisteban, 2003). 
The innovation policy in this region has always been oriented and focused in industry as it is perceived as 
the most important engine for economic growth and welfare (Navarro, Valdaliso, Aranguren, & Magro, 
2014). In this sense, the new challenges that digital transformation poses to the Basque industry are much 
more related with non-technological innovation factors than with technical capabilities, where the region 
seems to be well situated through a worldwide recognized policy tradition in this sector (Navarro Arancegui 
& Sabalza, 2016). 

GAIA cluster has been one of the main recognizable and historical industrial associations in the history of 
the region and it will have an even more critical role during the digital transformation that it will be facili-
tated in the next years. Its current general strategy aims to promote specialization in Basque society in cer-
tain stabilizing technologies such as IoT, experimental technologies (a set of technologies around Virtual 
Reality (VR), Augmented Reality (AR), gamification, and others), cybersecurity and AI. Here, we observe 
how most of these technologies are related with the Industry 4.0 paradigm and its potentialities are not 
only in factories but also in other sectors and domains. 

AI is expected to provide a countless number of benefits in many operational domains in diverse sectors, 
areas and levels (Schwab, 2016). Some reports outline that AI can have a major impact into the three main 
levels of a factory which are digital supply network, factory shop floor and machine tool. the diffusion and 
deployment of AI into industrial plants can contribute to improve the connectivity of different services, au-
tomating design and development of new products and/or services, improve energy efficiency in 

 

5 See http://www.ehu.eus/ehusfera/ixa/2020/09/08/ai-basque-created-by-gaia-cluster-and-hitz-center/ 
6 See https://www.ehu.eus/ehusfera/ixa/2020/11/18/hitz-research-center-ixa-aholab-2020-11-05/ 
7 BIND 4.0 is an acceleration program promoted by the Basque Government oriented to startups with tech-
nological products or services with applications in advanced manufacturing, smart Energy, health technolo-
gies and food technologies domains. For further details see https://bind40.com/ 

http://www.ehu.eus/ehusfera/ixa/2020/09/08/ai-basque-created-by-gaia-cluster-and-hitz-center/
https://www.ehu.eus/ehusfera/ixa/2020/11/18/hitz-research-center-ixa-aholab-2020-11-05/
https://bind40.com/


 

 

production processes, robotics performance, enhancing the abilities of human operators, automating qual-
ity inspection, monitoring and control among many others (Taisch et al., 2020).  

However, there are significant barriers that the onboarding of AI into industry can face regarding the diffu-
sion of the technology (such as explainability, trustworthy or transparency) and the opportunities associ-
ated to its use (optimization, efficiency or reliable predictions). Other barriers for AI into the manufacturing 
sector can also be around the ability to capture quality data and to certify the quality of the data captured 
(around 85% of the time in an AI implementation project is devoted to data capturing). These are some of 
the reasons why significant investments are required for the development and implementation of AI in sev-
eral sectors.8.  

 

3.2. Policy frameworks, normative and regulatory aspects 

There are several ethical guidelines, policy plans and relevant strategies that have being recently developed 
across different countries such as USA or UK (Buruk, Ekmekci, & Arda, 2020; Cath, Wachter, Mittelstadt, 
Taddeo, & Floridi, 2018). The European Union has also provided a significant boost to the development of 
AI during the development of Horizon 2020 but needless to say, this push will be continued during Horizon 
Europe (HE) (Correia & Reyes, 2020). Different initiatives have been developed for promoting and support-
ing the AI across the EU with a strategy focused on three pillars9: 

• Place Europe ahead of technological developments and encourage the uptake of AI by the public 
and private sectors. 

• Prepare for socio-economic changes brought about by AI. 
• Ensure an appropriate ethical and legal framework. 

One of the most visible actions of this EU strategy around AI has been the setting up of the EU High-Level 
Expert that has raised special interest due to its size. This group of experts in AI is composed by 52 experts 
coming from industry, academia, public administration and society. Together they have produced several 
reports where different recommendations have been stressed for the development of the technology and 
its adoption. The aim of this group has been the combination of different expertise’s around AI, comprising 
technical, economic, legal, social and ethical aspects of technology development10. This group has produced 
several reports from 2018 till 2020 dealing with the different implications of AI at different domains. One of 
the most popular ones has been the document that has tried to established some ethical guidelines for a 
trustworthy AI (High-Level Expert Group on Artificial Intelligence, 2019b) which has also been a matter of 
academic debate (Buruk et al., 2020; Ryan, 2020) 

In Spain, at national and regional levels, there has been a significant interest in AI with a recent national 
strategy that will allocate 600 million euros for the period 2021-202311. This National Strategy of AI (ENIA-
Estrategia Nacional de Inteligencia Artificial in Spanish) aims to promote a reference framework for the 

 

8 See for instance https://ec.europa.eu/digital-single-market/en/news/new-eu-financing-instrument-
eu150-million-support-european-artificial-intelligence-companies 
9 See https://ec.europa.eu/digital-single-market/en/artificial-intelligence 
10 See https://ec.europa.eu/digital-single-market/en/high-level-expert-group-artificial-intelligence 
11 See https://www.lamoncloa.gob.es/presidente/actividades/Paginas/2020/021220-sanchezenia.aspx  

https://ec.europa.eu/digital-single-market/en/news/new-eu-financing-instrument-eu150-million-support-european-artificial-intelligence-companies
https://ec.europa.eu/digital-single-market/en/news/new-eu-financing-instrument-eu150-million-support-european-artificial-intelligence-companies
https://ec.europa.eu/digital-single-market/en/artificial-intelligence
https://ec.europa.eu/digital-single-market/en/high-level-expert-group-artificial-intelligence
https://www.lamoncloa.gob.es/presidente/actividades/Paginas/2020/021220-sanchezenia.aspx
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development of an inclusive, sustainable and citizen-centered AI development (Secretaria de Estado de 
Digitalización e Inteligencia Artificial, 2020a). This strategy is structured around six strategic axis which are: 

• To boost scientific research, technological development and AI-driven innovation. 
• To support digital skills development, national talent and to attract global talent in AI. 
• To develop data platforms and technological infrastructures that can support AI. 
• To integrate AI in value chains for transforming the Spanish economy. 
• To encourage the use of AI into public administration and into the national strategic missions. 
• To establish a normative and ethic framework that reinforces digital rights protection at collective 

and individual level, with the objective of guarantee inclusion and social welfare. 

This strategy is one of the pillars of the Digital Spanish Agenda 2025 (Secretaria de Estado de Digitalización 
e Inteligencia Artificial, 2020b) and one of the components for the Recovery, Transformative and Resilience 
Plan for the Spanish economy after the pandemic12. ENIA aims to improve competitiveness of the Spanish 
economy whilst facing international competition. The strategy also aims to facilitate the digital transfor-
mation of the Spanish economy throughout the development of high-added value disruptive technologies. 

At regional level, this interest is also important with a dedicated regional strategy for AI in the Basque 
Country that has been checked with Microsoft corporation during the 2020. At the time that this report is 
being written the strategy is still under development, but it is expected to be announced in early 202113. 

3.3. CSR, open innovation and co-creation practices 

The Basque Country is one of the regions in Spain more advanced in terms of open Innovation strategies. A 
recent report delivered by the Spanish Foundation for Innovation (COTEC) also pays specific attention to 
the role that open innovation plays at different regions in the country. The Basque Country is one of the 
regions that lead this kind of strategy for improving innovation potential of companies and supporting them 
through technological innovation (Salazar-Elena, Guimón, López, Muñoz, & Landeta, 2020). This open inno-
vation strategy is mainly based in two pillars, that have been built up during several decades after the in-
dustrial reconversion produced by the economic crisis in the ´80s, which are:  

• Clusters (Ahedo Santisteban, 2003)  
• RTOs (Galarraga, 2011). 

These two backbones in the R&D strategy of the region have empowered companies (specially SMEs) with 
powerful allies to take risks and onboarding in innovative projects throughout collaboration with other 
partners. In addition, significant financial support is available to SMEs that want to innovate through differ-
ent mechanisms enabled by the Basque Government. It can be observed that the strong emphasis in indus-
trial development and technology transfer in the policy strategy has provided to the Basque economy with 
strong assets that can be mobilized to address industrial company’s needs. Thus, there has been a high in-
volvement of SMEs in R&D projects in comparison with other regions in Spain. In the last 20 years, several 

 

12 See https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/plan_de_recu-
peracion.pdf 
13 See https://www.euskadi.eus/gobierno-vasco/-/noticia/2020/el-gobierno-vasco-contrasta-en-la-cen-
tral-mundial-de-microsoft-en-redmond-la-futura-estrategia-de-inteligencia-artificial-de-euskadi/  

https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/plan_de_recuperacion.pdf
https://portal.mineco.gob.es/RecursosArticulo/mineco/ministerio/ficheros/plan_de_recuperacion.pdf
https://www.euskadi.eus/gobierno-vasco/-/noticia/2020/el-gobierno-vasco-contrasta-en-la-central-mundial-de-microsoft-en-redmond-la-futura-estrategia-de-inteligencia-artificial-de-euskadi/
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instruments and dedicated programs have promoted collaboration, co-creation and open innovation, con-
tributing to an innovation ecosystem focused on company needs (Salazar-Elena et al., 2020). 

However, there are several challenges that are still not addressed by these policy initiatives, due to the lack 
of tradition in cooperation typical of the history of the region and the unfinished processes of industrial 
transformation, that the emerging knowledge economy accelerated immediately after the industrial recon-
version. These challenges are related with the duplicity of actors that can be found in the innovation eco-
system, the lack of a sustainable and full demand of R&D services by companies, the need of developing 
human capabilities according to the potential of disruptive technologies and other aspects related with 
non-technological innovation (Galarraga, 2011; Navarro Arancegui & Sabalza, 2016). These aspects were 
also commonly brought into the table by some of our interviewees as they strongly relied in an ecosystem 
which has important RTOs, clusters, universities and companies that usually collaborate with each other 
and hence, promoting an open innovation ecosystem. All in all, there seems to be a common collaborative 
spirit and a generic openness towards the establishment of partnerships in the innovation ecosystem. 

We do collaborative projects. We practice open innovation with technological actors: Universities, 
RTOS, etc. We work and collaborate with the innovation ecosystems actors. (Interviewee) 

However, co-creation practices and citizen engagement seems to be a completely different story. Although 
there have been recent and several initiatives in the region regarding this matter, the majority of the partic-
ipants in our study were not really used to these kinds of practices, especially in the manufacturing sector. 
Several organizations usually argued the difficulties that can be found in these processes, the lack of tools 
and the absence of incentives for doing so. Others were more direct, and they stated that citizens cannot 
be seen as contributors to the innovation and technology development processes.  

It’s beneficial to include customers (in your innovation process) as they will use the technology, but 
citizen engagement may not apply. (Interviewee) 

Nevertheless, the majority of experts agreed that it is very important to engage with society and citizens for 
disseminating basic concepts around AI and its implications. 

AI is not neutral, and I think a debate is needed on its potential and associated risks that may arise if 
adequate governance mechanisms are not established. Basic notions of how an algorithm is de-
signed, how it is programmed, etc., must be developed through the cultivation of a minimum of tech-
nological literacy. (Interviewee) 

Additionally, it is worth to mention that in the first decade of 2000 there was a strong movement in the 
Basque Country regarding Corporate Social responsibility (CSR) pushed by several procurers. Euskalit foster 
the European Foundation for Quality Model (EFQM model)14 in which CSR is one of the aspects to measure. 
Euskalit15 is a non-profit organization promoted by the Basque Government, to boost advanced manage-
ment in Basque organizations since 1992. It is a local partner of the European Foundation for Quality Man-
agement (EFQM) promoting the use of systematic development tools and participating in the development 
of excellence models. Euskalit and INNOBASQUE (Basque Innovation Agency) cooperate for the develop-
ment of methodologies related to CSR in Basque companies. Izaite16 is also another interesting organization 
in this matter. It is a business association from the Basque Country whose aim is to foster sustainability and 
social responsibility. It was set up in 2004 with the objective of operating in the Basque business sector to 

 

14 See https://www.efqm.org/index.php/efqm-model/ 
15 See https://www.euskalit.net/en/  
16 See http://www.izaite.net/general-presentation.php  

https://www.efqm.org/
https://www.efqm.org/
https://www.efqm.org/index.php/efqm-model/
https://www.euskalit.net/en/
http://www.izaite.net/general-presentation.php
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drive not only economic growth but also the major development of advanced social and environmental pol-
icies, catering for the legitimate interests of corporate stakeholders. However, social innovation and citizen 
engagement are currently led by NGOs, civil society organizations and public agencies and not by compa-
nies. 

3.4. Actors of the innovation eco-system 

As we have stressed in previous sections, the development of a specific ecosystem devoted to AI is an on-
going process that is happening in the Basque Country due to the new research priorities in the region as 
well as the specific needs that face different companies. In addition, the policy efforts carried out by the 
Basque Government helps to adopt a particular trajectory in this regard. This situation is also common in 
other regions of the Union, but it has their own particularities in this territory due to its industrial history. In 
this sense, many of the startups that have been promoted in the last years in the region are oriented to 
manufacturing with the help of policy supported programs such as BIND 4.0. 

However, there are other important areas such as health, renewable energy or business administration that 
are showing great potential, specially, after the COVID-19 pandemic. Dedicated clusters and RTOs play a 
significant role in the innovation ecosystem in the Basque Country as they are necessary actors that inter-
mediate and act as knowledge brokers between companies, universities and society as a whole. These char-
acteristics of the innovation ecosystem also applies to the AI field. 

It is in this picture where we would like to present the mapping carried out by our research team that deals 
with the classical innovation actors (universities, RTOs, companies, entrepreneurs and public administra-
tion), extended with other non-“usual suspects” such as trade unions or NGOs that can enrich the develop-
ment of our case study (figure 2). These actors can be also affected by the disruptions that AI might pro-
voke in many domains, but they are not generally taking part in the development of the technology nor are 
they consulted on their potential implications (Floridi & Cowls, 2019; Floridi et al., 2018). Hence, we con-
sider that they are interesting actors to be involved according to the Responsible Research and Innovation 
(RRI) lenses (R. Owen, Macnaghten, & Stilgoe, 2012; Stilgoe, Owen, & Macnaghten, 2013; von Schomberg, 
2013). 

In this sense, the current list of 14 participants interviewed representing 11 stakeholders aims to be an ini-
tial step towards the development of a mapping of actors around AI innovation ecosystem in the Basque 
Country. For sure, new additions can be made upon the needs that can be envisaged at a later stage. That is 
why we present a constellation of actors in figure 2 that are engaged on AI and should be engaged in this 
case at different stages. Using a snowball strategy, the research team started to interview AI top-experts at 
TECNALIA and later on, other actors in the region previously identified throughout internet websites, con-
sulting public reports, press, scientific journals, policy papers and other kind of related documents..



 

 

 

Figure 2 AI innovation ecosystem in the Basque Country in Spain 



 

The initial list of organizations identified and interviewed in this initial stage have been: 

• TECNALIA (RTO) 
• HITZ (University) 
• Elhuyar (Other) 
• Mondragon Corporation (Industry)  
• Ibermatica (Industry) 
• ONA (Industry) 
• GAIA (cluster) 
• Basque Energy Cluster (cluster) 
• TKNIKA (vocational training) 
• KEVO Technologies (Industry startup) 
• SPRI (Government agency)  

Interviews with 14 representatives of these organizations were carried out during January and February of 
2021. The duration of interviews oscillated between 45 minutes and 2 hours. Some of the interviews were 
done in a collective mode (several interviewees and interviewers) and others were done on a one to one 
basis. This affected the length of the interviews, but it also contributed to create diversity regarding the 
opinions, ideas and values expressed at the encounters. TECNALIA research team decided to start inter-
viewing its own experts in the AI field and after this, interacting with the rest of the stakeholders identified. 
This logic helped to create a path from technology development towards the stakeholders located far away 
from this R&D environment. 

In addition to the interviews, the research team also conducted a literature review of 21 peer-reviewed 
Journal Citations Report (JCR) indexed articles. This search was conducted at Scopus database using the 
keywords Responsible AI, industrial automation, Industry 4.0 and future of work. The initial selection was 
reduced to 21 articles taking into account their adequacy to the industrial automation dimension and fu-
ture of work socio-ethical challenges. The majority of papers selected responded to a Social Sciences and 
Humanities (SSH) category. 

4. Societal and ethical aspects  

4.1. Ethical and social implications 

The development of AI is introducing several ethical and social implications with the simultaneous develop-
ment and adoption of the technology in different sectors and domains (Dignum, 2017; Stahl & Wright, 
2018). AI is expected to introduce great improvements in terms of efficiency in different products and ser-
vices as well as creating new possibilities for preventing or anticipating different problems that are recur-
rent in industrial settings (Floridi, 2019; Gutiérrez & Ezponda, 2019; Taisch et al., 2020; WIPO, 2019). AI can 
be also considered as a general-purpose technology as its multiple applications and potentialities can is re-
ally broad. From facial recognition to conversational interfaces, the use of these technologies into different 
domains have created an endless list of potential applications, and at the same time, numerous socio-ethi-
cal dilemmas that need to be addressed (Echeverría & Tabarés, 2017; Floridi et al., 2018; Martin, 2019; 
Stahl & Wright, 2018). 

However, its introduction in industrial settings is far from being easy as there are significant socio-ethical 
aspects that can emerge as potential barriers for the diffusion of the technologies into factories.  
 
 



17 

 

 

In this sense, the opacity (Robbins, 2020) and lack of explicability that AI systems posses creates a lack of 
trust (Ryan, 2020) in these systems by people that they use it in their everyday routines. This was com-
monly argued by several interviewees as they see AI systems as black boxes. End-users of the system are 
not aware about what is happening into machines and do not know what the logic behind it is or if there is 
a misuse of data. This can generate anxiety and distrust of technicians that will be the common users of 
these systems. It was contradictory also to observe that many AI experts also stressed that: 

AI is agnostic. You must trust in the developer. (Interviewee) 

In the B2C sector, all of this is seen in a riskier way as these systems can have a great influence in credit 
scores, assurance rates, salaries and many other aspects. The issue of the storage of the data collected is 
also seen by some interviewees as a critical issue. Many end-users may be concerned by where the data 
storage is, as many times this may be located outside the EU and subject to different data protection and 
privacy regulations. In addition, in B2B relations, the property of the data collected and confidentiality of 
this data is seen as an important factor as, for example, a machine manufacturer may use data collected 
from different machines to provide a predictive maintenance service, and this data might hinder competi-
tion if not well protected. Some interviewees also pointed out that the lack of trust on the use of the data 
collected might be a matter of discussion among the involved stakeholders. On the one hand, the potential 
distrust of workers on the use of the collected data and their potential implications were mentioned. 

Suspicions about what is made with the data, and what it is used for. (Interviewee) 

Fears and doubts about worker surveillance were also spotted in some of the interviews. In addition, po-
tential breaches that can occur at any time were also mentioned, putting at risk privacy rights of workers. 
These arguments are also in line with a growing number of criticisms regarding several biases that the AI 
technologies can exacerbate (O´Neill, 2017). This in addition to poor implementations of AI in a growing 
number of sectors and domains (Eubanks, 2018; Noble, 2018) have also raised the need of a “Responsible 
AI” (Dignum, 2017). This Responsible AI is characterized by the inclusion, embedding and safeguarding of 
several human and public values that the development of the technology can put at risk, being deterred or 
not taking into account for the development of the technology (Buruk et al., 2020). This idea also is directly 
linked with the evolution of the discourse in the academia around responsible research and innovation (R. 
Owen et al., 2012; Richard Owen & Pansera, 2019; Stilgoe et al., 2013) as well as the policy efforts of the EC 
for promoting RRI in European Research Area, mainly in Horizon 2020 Framework Programme (Geoghegan-
Quinn, 2012; van den Hoven, 2013; von Schomberg, 2013). Despite RRI has its main domain of action 
around publicly funded research, its importance in Big Tech and private organizations that deal with AI is 
getting bigger and bigger (Stahl & Wright, 2018). During our interviews, several dilemmas were highlighted 
regarding this “Responsible AI” such as the need of spotting and mitigating biases in algorithms and data. 
According to some interviewees, AI poses regulatory and ethical challenges. For example:  

It needs to be addressed globally and the solutions need to be agreed globally. (Interviewee) 

In the particular case of manufacturing, the “automation anxieties” (Bassett & Roberts, 2019) that pro-
duces AI are not at all a new topic as this issue has being common during the history of industrial produc-
tion and the introduction of technological innovations. Fear of massive unemployment due to technological 
change has been allured by recent academic works (Danaher, 2017; Frey & Osborne, 2013) but these fears 
and anxieties are not new at all and they are deeply rooted in the growing and constant acceleration of 
technological change (Brynjolfsson & McAfee, 2014) and its associated societal instabilities. In this sense, 
scholars affirm that it is needed to unmask automation as it is only a tool and there is nothing automatic in 
automation (Smith, Fressoli, Frisancho, & Moreira, 2020). Moreover, recent studies seem to show that the 
problem of low demand of labor is not directly associated to industrial automation but a coalition of factors 
that include global deindustrialization, lack of investment, overproduction and the limits of economic 
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growth itself (Benanav, 2020; Pansera & Fressoli, 2020). Here, it seems that we face a new economic stage 
where the role of AI can be ambivalent and in principle, it is not the sole cause of these “automation anxie-
ties” associated to the threat of massive unemployment. As Aaron Benanav argues: 

When the growth engine of industrialization has sputtered due to the replication of technical capaci-
ties, international redundancy, and fierce competition for markets, there has been no replacement for 
it as a source of rapid growth. Instead of a reallocation of workers from low-productivity jobs to high-
productivity ones, the reverse takes place. (p35, Benanav, 2020) 

These fears of massive unemployment due to the advance of AI were also spotted in our interviews and 
most of the organizations interviewed are aware that the AI will bring important changes in job positions, 
skills needed in manufacturing technologies, with job rotations and, unfortunately, sometimes unemploy-
ment. Some of the interviewees see similarities with the integration of robots in the manufacturing line and 
its consequences on employments. Therefore, one of the critical issues pointed out by most of the inter-
viewees is the need of having high skilled workers as there will be a shift from unskilled work to skilled 
work. As one of the interviewees mentioned:  

There will be less staff on the shop floor and more personnel in controlling jobs. (Interviewee) 

This entails the need of training young students envisaging the new industrial model and instilling in them a 
critical spirit and analytical autonomy. Accordingly, there needs to be policies that address the potential 
decrease in jobs in the manufacturing industry. On the one hand, investing in training of workers (including, 
reskilling and upskilling) and on the other hand as an interviewee said: 

Facing the issue of and giving answers to those who will not be able to be trained. (Interviewee) 

However, AI is also introducing new possibilities of communication, command and control which will have a 
tremendous implication around the future of work and employment and the different relationships that are 
entangled around labor contracts. For sure, these implications in industrial plants and factories will be big-
ger than other sectors as these settings are not currently well connected with the Internet and we can ex-
pect a major upgrade at different factories (European Commission, 2017; Özdemir & Hekim, 2018). Upgrad-
ing of skills, transformation of processes and working on a new complete environment will demand to de-
velop several initiatives for accommodating this technological transition from a socio-cultural point of view. 
Major societal transformations in the work environment will take place due to technology developments. 

AI and automation can have lots of impacts. We are seeing these things in human/robot interaction 
and the challenges associated. It is a real challenge for operators to upgrade their capabilities and I 
think that a reconversion is necessary for providing adequate trainings.(Interviewee) 

In addition, the risk of deskilling is huge and its associated effects in unemployment have been at the core 
since the beginning of the debate. It seems clear that if no adequate measures are taken by policy adminis-
trators in coalition with company representatives, the introduction of these technologies into production 
facilities can have lots of implications. At the same time, the expansion of AI into industry will clearly de-
mand of talented and well-trained profiles probably not accessible for all SMEs (Gutiérrez & Ezponda, 
2019). In this sense, there is a risk of polarization in jobs associated to manufacturing but also to create fu-
ture divides between companies due to their size and resources. Finally, the nature of work in production 
facilities can be also changed as the usual three D´s (Dusk, Dull and Duty) can obtain new meanings with 
the introduction of “smart” and “clean” technologies. 

In this regard, several AI researchers interviewed stressed how the manufacturing sector is still far away 
from the ideal conditions to implement and promote AI technologies. Something that was also stressed by 
different representatives from the manufacturing sector in the region. 
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In general, the manufacturing sector has not enough data, nor tags for Machine learning systems.(In-
terviewee) 

According to some of the interviewees, one main barrier is the lack of digitalization of the Basque compa-
nies and the challenge it poses for the integration of AI technologies in those companies. One of the most 
relevant issues lays in the difficulty of capturing quality data and certifying the quality of the data captured. 
In words of one of the interviewees: 

Around 85% of the time in an AI implementation project is devoted to the data capturing stage. (In-
terviewee) 

The majority of participants in the study also warned about the risks that the adoption of AI can have for 
SMEs regarding its future competitiveness. Not having dedicated resources will be a major problem and 

It will entail a loss of competitiveness for the companies that do not use AI. (Interviewee) 

In this sense, the development of AI could represent a larger risk for SMEs than for bigger companies, due 
to the lack of resources they might have (financial resources, time and human resources). One of the inter-
viewees mentioned that the SMEs could have their own AI systems, but these will be different as  

They will implement modest solutions compared to large companies; they will implement AI tech-
niques in a step-by-step manner. (Interviewee) 

4.2. Public and stakeholder awareness on the technologies 
and products 

Society remains relatively unaware about the potentialities and opportunities of AI in many economic sec-
tors. A recent survey conducted by the Spanish Institute of Statistics (INE in Spanish) shows how public 
opinion remains relevantly unaware about the inner workings and potentialities of this set of technologies 
(Albarrán, Molina, & Gijón, 2020). This is also aligned with the limited awareness emerged during the inter-
views carried out in this study. In this regard, one of the interviewees emphasized the importance of edu-
cating the society and communicating the risks of biases related to the AI algorithms and the data col-
lected. 

AI does not give answers to everything and the data needs to be captured in a correct way.  (Inter-
viewee) 

Interviewees agreed that citizens need to have a realistic vision of AI. Several actors were mentioned for 
being responsible for this task, from research organizations, higher education institutions and companies, 
to policy makers and other public authorities. In fact, some of the interviewees already mention their active 
role in communicating about AI to society as a whole and 

Particularly giving lectures at university, creating dedicated courses and taking part in events (with 
clusters, vocational training centers, schools, etc.) to make AI known. 

(Interviewee) 

Many of the interviewees have the will to act as a “disseminating agent”. Most of the interviewees have 
the perception that public awareness on AI is either considered as a science fiction-like vision of AI or in 
other cases as a technology integrated in everyday life without any consideration or attention about its im-
plications or risks by people using it.  
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4.3. Cultural aspects 

The development of the Basque AI cluster and the increasing interest of research, industry and society in 
this set of technologies reflects the current and increasing degree of digitalization that is occurring in west-
ern societies (Floridi, 2014; van Dijck, 2013; van Dijck, Poell, & Waal, 2018). Something that the COVID-19 
pandemic has accelerated during the last year and its reasonably expected that it will be continued during 
the next years (Leslie, 2020). This growing digitalization that is affecting society is also triggering new prod-
ucts, processes and services associated to digital technologies and where the role of data production, col-
lection, analysis and commodification of data is of paramount importance (Scholz, 2012; Terranova, 2000). 

However, new asymmetries, economic externalities, opacities and instabilities are being produced in this 
transformation of social order. As we are transition from an industrial economy to a post-industrial one, 
new powerful actors such as digital platforms are emerging and some authors also speak about a new kind 
of economy based on digital platforms that use AI as competitive advantage to impose digital monopolies 
(Kenney & Zysman, 2016). What lies at the heart of digitalization is not only a new kind of economy but also 
a complete reconfiguration of social order (Couldry & Mejias, 2020) and AI is one of the most prominent 
tools for convey this transformation. 

As mentioned in previous sections, there is a high degree of collaboration and cooperation between differ-
ent organizations in the Basque Country. This is reflected also in the interviews performed, where most of 
the interviewees confirmed that their organization regularly collaborates with other organizations within 
the ecosystem.   

We always try to do collaborative projects and if they can be co-created, much better.  (Interviewee) 

The creation of the AI-dedicated sub-cluster “AI Basque” is another sign of the collaborative environment 
between many of the actors involved in research and innovation activities in the Basque Country. This col-
laboration is based on a triple helix innovation model, where universities, research organizations, industry 
and government are the key players and where society is not properly considered or engaged. Despite the 
open and collaborative environment of the Basque industry, one might argue that the Basque manufactur-
ing industry is rather conservative, which can be seen in the low level of digitalization of the companies, the 
absence of established practices of co-creation or the unusual presence of organizational innovations. 

My feelings are that industry main innovation manager profiles are not the right ones to deal with 
digital transformation. If you are able to reach the decision-making desk, you don´t know how it will 
be assessed. Many times, innovation projects proposed by startups are handled by IT departments at 
big companies. Although these are technology focused departments, they are usually very conserva-
tive, and they tend to protect itself from innovation because it creates discomfort for their employ-
ees.(Interviewee) 

4.4. Interest in co-creation and SocKETs activities 

The panel of interviewees involved showed a very broad range of opinions about the potential and interest 
in co-creation and societal engagement within the ecosystem of AI in the Basque Country. Whilst some rep-
resentatives were seduced by the idea of being involved in such activities, others were not attracted at all. 
Some of the reasons of this disinterest are closely related to the characteristics of B2B business: citizens are 
not considered part of innovation processes, the lack of knowledge by citizens to be engaged in meaningful 
discussions, the abstract character (difficult to understand for non-experts) of some concepts around AI, as 
well as many other aspects. In some cases, participants in the study justify this response due to the lack of 



21 

 

 

resources that are needed for establishing these dynamics with citizens, and the need of generating in-
comes for being economically sustainable.  

Maybe we have a negative bias towards solving problems for clients. For us, solving problems means 
that we are able to generate earnings and then, to survive as an organization. (Interviewee) 

Citizens are commonly not seen as contributors for technology development in the interviews carried out. 
Several interviewees stressed that citizens are not suppliers nor customers nor the end-users of their inno-
vations. Some arguments in this line of reasoning stressed why citizens should care about how technology 
is being developed and how they should worry about their proper functions. In other occasions, level of 
knowledge required to be engaged in AI was also spotted as a big barrier for establishing forums of debate 
between citizens. 

It is difficult for citizens to understand the implications of AI because there is a lot of ignorance around it 
and which kinds of possibilities and challenges poses for society and industry. (Interviewee) 

In contrast, some of the interviewees mentioned that they carry out co-creation activities with the end us-
ers of specific AI solutions. This was somehow common but the participants that stressed these activities 
restricted co-creation activities to open innovation dynamics with customers or end-users and not with citi-
zens or other stakeholders. 

In our projects we incorporate the experts who are going to receive the results of the AI. We co-create in 
all projects. (Interviewee) 

This specific customer focused co-creation vision contrasts with the lack of co-creation activities with other 
stakeholders, especially with citizens, and as well the lack of participation in more open debates or public 
forums about the implications of AI for society in general.  

In contrast, other interviewees were attracted by the possibility of having tools or methodologies that can 
help to integrate social values in their technological development or modifying biases derived from data-
bases that can exacerbate algorithms. 

We are interested in this type of methodologies to mitigate these biases. It is a complicated issue be-
cause many times you don´t know how big the problem it is.(Interviewee) 

Last, the vast majority of interviewees stressed that AI experts need to become aware about the domain 
where they act and therefore, cooperation with other experts in particular sectors is almost compulsory. 
This cooperation among experts in different areas will demand contextualized data as well as promoting 
technical solutions that can deal with the complexity of the field where they act. Here, we can see how po-
tential for collaboration between disciplines and might be contextualized for the purpose of the co-creation 
case study within the SocKETs project.  

 

 

 

 

 

 



22 

 

 

5. Conclusions 

As we have tried to illustrate in this report, the emergence of a research ecosystem around AI in the 
Basque Country responds to the particular needs that digital transformation is posing on the industrial eco-
system of the region. The introduction of the set of technologies that AI is promoting such as ML, DL and 
NLP among others is aimed at improving current processes, products and services in regional industries, but 
it also pursues to create new ones that can help to strengthen the competitiveness and service portfolio of 
companies. 

In this sense, significant transformations in the structure and composition of the industrial structure of the 
region are envisioned to be carried out in the following years. These transformations will demand an active 
role of the regional government and different stakeholders for coordinated actions and measures directed 
to counteract the negative economic externalities that digitalization of industry will bring to this territory. 
Factors such as deskilling and reskilling, unemployment, workplace surveillance, automated decision mak-
ing, algorithmic accountability and transparency, to cite some, will be at the very heart of these transfor-
mations. 

In this sense, there is also a considerable opportunity (and challenge) to promote societal engagement 
around AI, industry and society. This societal engagement can actively contribute to the facilitation of this 
transition to an Industry 4.0 that can take into account societal needs and expectations for promoting de-
cent and meaningful work conditions in the forthcoming digital industry in the Basque Country. Specially, 
after the major restart of industry that COVID-19 will impose in European societies. 
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7. Annexes 

7.1. List of acronyms 

1.1. AI: Artificial Intelligence 
1.2. ASR: Automatic Speech Recognition 
1.3. EC: European Commission 
1.4. DL: Deep Learning 
1.5. JCR: Journal Citation Reports 
1.6. NLP: Natural Language Processing 
1.7. ML: Machine Learning 
1.8. SSH: Social Sciences and Humanities 

7.2. List of participants 
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As we have stated before, we also envision that other stakeholders can join the project ecosystem at a later 
stage, and we include their names in the following table as a potential list of candidates: 

INDUSTRY RTOS & UNIV. CLUSTERS & SOCIAL 
AGENTS 

GOVERNMENT AGENCIES 

ACCEXIBLE (startup) BCAM UPV ADEGI (company associa-
tion) 

BASQUE GOVERNMENT 

BEGIRALE (startup) IKERLAN AFM (cluster) HOBETUZ (Basque foundation 
for continuing vocational 
training) 

CAF University of 
Deusto 

CONFEBASK (company asso-
ciation) 

LANBIDE (Basque employment 
service) 

CANCERAPPY (startup) VICOMTECH COMISIONES OBRERAS 
(trade union) 

INNOBASQUE (innovation 
agency) 

DANOBAT  EUSKAL LANGILEEN AL-
KARTASUNA (trade union) 

 

ENERLOGIX (startup)  UNIÓN GENERAL DE 
TRABAJADORES (trade 
union) 

 

IBARMIA    

INSER ROBOTICA    

IRIZAR    

MERCEDES- VITORIA    

NARU INTELLIGENCE 
(startup) 

   

NEM SOLUTIONS    

ORONA    

ZEUKO    
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