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1. Executive Summary 

The SocKETs “Societal Engagement with Key Enabling Technologies” project develops and tests co-
creation methods and tools to align new innovations within Key Enabling Technologies with so-cietal 
values and needs. 

The overarching goal of the SocKETs project is to enable industries and other innovators to engage 
with stakeholders and citizens, in order to take into account their priorities, expectations and concerns 
during the development of KETs-based innovations. The expected benefits of this approach are two-
fold: support the development of better solutions to address societal challenges and enhance the qual-
ity and desirability of innovations. 

SocKETs will run a series of case studies, to engage stakeholders in a co-creation process aiming to 
develop suggestions for KETs based innovation strategies and products. The project will facilitate co-
creation amongst industry representatives, researchers, authorities and policy makers, end-users, civil 
society representatives and citizens, with the final goal to develop innovative ideas for KETs-based in-
novation.  

Based on the results of the case studies, and further analysis, a toolbox with good practices and meth-
ods for co-creation will be made alongside a set of living exhibitions that enable technologies to be de-
veloped in dialogue with citizens and society. 

This initial report aims to inform the design of the case studies, providing an analysis of KETs based 
innovation eco-systems in three sectors - eHealthcare, circular economy, and industrial automation sys-
tems – and in six European countries. 

The basic elements of SocKETs: Key Enabling Technologies, innovation eco-systems and co-creation 

Key enabling technologies are defined as knowledge and capital-intensive technologies, pervasive and 
with a systemic relevance for all industrial and economic sectors. They are expected to have an impact 
in creating high quality jobs, improving people’s lives and supporting sustainable development. They 
have the potential to transform existing modes of production, and thus change relationships along all 
the value chain of product development, from manufacturers, to suppliers, business, users, policy mak-
ers, and citizens and society.  
Though with slightly different terminologies, this concept is acknowledged by several economies 
worldwide. In its most recent definition (2018), the European Commission classified as KETs the fol-
lowing technologies: advanced manufacturing technologies, advanced materials, life-science technolo-
gies, micro-nano electronics and photonics, artificial intelligence, security and connectivity.  

KETs-based innovations require a strong synergy between different stakeholders to be effectively de-
veloped and implemented, due to their enabling and disruptive nature. For this reason, we performed 
an analysis of the “innovation ecosystem” (presented in this report) of each case study. We define in-
novation eco-system as an evolving system of organizations, people, activities and resources, that are 
important with regards to KETs- based innovation, including their intangible and qualitative interactions 
and relationships. We use this approach to identify and analyze the technological, socio-economic and 
cultural context in which the case studies will take place. 

Once the innovation ecosystem is identified, the SocKETs project will introduce the co-creation as a 
participatory, multi-actor engagement process aiming at integrating stakeholders’ perspectives, 
throughout the innovation development. This approach goes beyond the simple consultation or deliber-
ation, given it is based on an iterative process facilitating collaboration, mutual learning and a higher 
degree of responsiveness amongst the actors involved.  

Co-creation, as a form of collaborative innovation aiming to the joint development of new values, could 
help shape KETs-based innovation towards the needs of all stakeholders and for the benefit of society.  
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Showing responsibility and responsiveness over time is a way to create trust amongst the actors of an 
innovation ecosystem, including the citizens, as final users of the outcomes of the innovation process.  

Co-creation could help the public to better understand the potential of these cutting-edge technologies 
and companies to become responsive to citizens priorities, expectations and concerns. As a form of 
multi-stakeholder engagement is an opportunity for companies to strengthen their Corporate Social Re-
sponsibility actions in the area of research and innovation. 

The SocKETs case studies 

SocKETs will conduct six test cases across Europe – coordinated by SocKETs partners with their local 
networks – that focus on the application of key enabling technologies toward a diversity of innovation 
and societal challenges. 

In particular, three case studies on eHealth will be developed in Denmark, Bulgaria and Serbia, one case 
study on circular economy will focus on the building and construction sector in Italy, the second case 
study focuses on circular economy in Estonia, and a case study on industrial automation will be orga-
nized in Spain.  Stakeholders will be involved in a quadruple helix perspective, thus including public au-
thorities and institutions, citizens, researchers and companies.  

The innovation eco-systems of the six case-studies 

This report provides an analysis of the six innovation eco-systems involved in the SocKETs case stud-
ies, including considerations on the innovation context (e.g., cultural, market, regulatory aspects), the 
application scenarios, the barriers and opportunities for the introduction of new technologies, the key 
actors, relations and networks involved, the relevant actions and interactions taking place, the condi-
tions for a co-creation process to be implemented.   

The report is based on a combination of desk analysis and semi-structured interviews made with stake-
holders’ representatives of actors of each of the six innovation eco-systems, performed by partners 
based in the respective countries. Overall, 48 stakeholders have been interviewed, coming from busi-
ness, industry, policy, society, research, media, and procurers.  

The findings are reported in six different sections, each with a similar structure, that can also be read 
as stand-alone reports. A summary of key elements emerged by the mapping of the innovation eco-
system of all the case studies is reported in the Table 1. 

When looking at the technologies concerned with the different innovation eco-systems, there is a large 
overlap, in particular concerning ICT, IoT, big data analytics and AI. The circular economy (Italy) and 
industrial automation (Spain) cases include also advanced manufacturing technologies (e.g., 3D print-
ing) and robotics, while life-science technologies are relevant only for circular economy and the wood 
industry in Estonia.  
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Table 1 Summary of key elements emerged by the mapping of the six innovation eco-system  
(AM=Advanced Materials, AMS=Advanced Manufacturing Systems, IoT=Internet of Things, AI=Arti-
ficial Intelligence, LST=Life Science Techs) 

CASE 
STUDY 

KETS 
MAIN PRINCIPLES 
AND VALUES 

KEY ELEMENTS FOR 
THE CO-CREATION 
PROCESS  

STAKEHOLDERS  
INTEREST ON CO-CREA-
TION 

 

CIRCULAR ECONOMY 

ITALY 
AM, AMS, 
IoT, AI 

Use of resources, 
life cycle, environ-
mental impact, 
waste manage-
ment, inclusive-
ness, data protec-
tion 

Regulation, sector  
fragmentation,  
professional education, 
education and genera-
tional gaps, business 
and innovation culture, 
cooperation 

Cooperation & knowledge 
sharing (both for stake-
holder & citizen),  
showcase innovations 

ESTONIA 
AM, AMS, 
LST 

Fairness, use of 
resources, distrib-
utive justice, envi-
ronmental benefits 

Incentives, regulations, 
new business models, 
skills, jobs, cooperation 

Cooperation & knowledge 
sharing (mainly between 
stakeholders), showcase 
innovations 

EHEALTH 

DENMARK 
ICT, IoT, 
AI 

Privacy, data pro-
tection, data own-
ership, informed 
consent, inequal-
ity, trust 

Non-harmonized prac-
tices, regulatory is-
sues, best practices & 
standards, jobs, educa-
tion and generational 
gaps, citizens habits 
and behaviors,  
cooperation & dialogue 

Need clear focus, not all 
see the benefits of engag-
ing citizens 

BULGARIA 

ICT, IoT, 
Big data 
analytics, 
AI 

Privacy, data pro-
tection, confidenti-
ality, quality,  
reliability 

Best practices, regula-
tory issues, new ap-
proaches to medical 
care, nature of work, 
cooperation 

Raise awareness, inform 
cooperation & knowledge 
sharing, develop strate-
gies, good practices, in-
form innovation 

SERBIA 

AMS, Ro-
botics, AI, 
Advanced 
Computing 

Data protection, 
data ownership, 
misuse, human en-
hancement,  
distributive justice 

Healthcare system 
modernization, skills, 
education & life-long 
learning, dissemination, 
cooperation 

Cooperation & knowledge 
sharing (both for stake-
holders & citizens) 

INDUSTRIAL AUTOMATION 

SPAIN  
IoT, AI, 
AMS, Ro-
botics 

Privacy, data pro-
tection, data own-
ership, transpar-
ency 

Data management, 
workers, skills, train-
ing, pace of innovation 

Cooperation & knowledge 
sharing (mainly between 
stakeholders) 
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The different case studies share common aspects, such as those associated to the management of 
data of citizens (e.g., IoT), in particular for patients and workers, including privacy, data protection 
data ownership, the value of data. Another important aspect is monitoring and surveillance by new 
technologies (e.g., IoT), in the case of patients (eHealth applications), workers (automated manufactur-
ing systems) and citizens (in buildings, and the built environment). Specific to applications in the 
eHealth sector are issues related to informed consent. 

Another common theme is related to regulatory preparedness, and issues of gaps or overlaps in regula-
tory frameworks and concerns on over-regulation. A cross-cutting aspect is also the need for standardi-
zation. The circular economy case also pointed out the need for common certifications and labelling, in 
order to increase citizens awareness towards specific sustainability aspects.  

A further relevant aspect is quality, in terms of quality of data in the case of eHealth, or quality of ma-
terials and processes in the case of circular economy.  

Environmental aspects are crucial for all case studies. This is evident for the circular economy cases, 
but emerged also in connection to medical devices, which should also be assessed through life cycle 
analysis before reaching the market.  

A generational gap in the use and perception of new technologies arises from some of the interviews 
across the case studies, though with different impacts: in circular economy, it might orient older con-
sumer’s choice toward less sustainable solutions, in eHealth it could challenge the access to treat-
ments of the elderly.  

Other comment aspects are related to workers. In particular, the need for higher standards of educa-
tion and training, in order to align skills of workers to what requested by the technological develop-
ments. Both the shifting from unskilled to high-skilled work and the introduction of technologies which 
could replace activities usually performed by humans, bring concerns with respect to job losses, often 
not counter-balanced by economic growth and new jobs through the big technological and societal 
transformations induced by technological development. 

Overall, KETs-based innovation is expected to introduce radical changes in the fields of the case stud-
ies: the interactions between people (at work, between patients and doctors, in buildings and urban 
areas) and between different stakeholders (towards more collaboration), the nature of work, habits and 
approaches could radically change. In this context, participatory processes such as co-creation, 
adopted to align values, needs and concerns are much needed.  

Stakeholders were also asked about their interest in being involved in co-creation activities. Most of 
them were positive. Only in few cases, related to eHealth and manufacturing automation systems, in-
terviewees were reluctant, some addressed the business-to-business aspect of their innovations while 
others mentioned the limited technical knowledge of citizens. The main stakeholders’ motivations for 
co-creation activities are the possibility to build networks and collaborate with others, the chance to 
share know-how and good practices, and to have the opportunity to showcase their activities and 
products.  

SocKETs will build upon these preliminary findings in order to create successful engagement processes 
by selecting the most appropriate co-creation tools to address the peculiarities and challenges of each 
of the case studies.  
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2. Introduction  

The SocKETs project aims at supporting industries in improving the alignment of KETs-based innova-
tions to societal needs and values by exploiting the potential of a co-creation process.  

The project workflow (Figure 1) starts with an analysis of good practices in co-creation and a mapping 
of the innovation eco-systems of each of the six case studies, including considerations on technical, 
ethical, cultural, social, legal and economic aspects related to the introduction of new technologies, the 
actors, relations and networks involved, the conditions for a co-creation process to be implemented.  

This analysis will be condensed in a series of publications, including this report (D1.1), a report on cul-
tural conditions for co-creation in KETs eco-systems (D1.2), and two reports on tools and good prac-
tices (D1.3) and impact criteria for co-creation (D1.4). 

The case studies will run for a period of about 18 months, until the end of 2022. They will involve 
stakeholder and citizens in a series of co-creation interactions, aiming to explore, prototype, test and 
evaluate innovative concepts, tools, and ideas concerning societal engagement in key enabling technol-
ogies. 

The final outputs of the co-creation process will be a co-creation toolbox for innovators, and a collec-
tion of good practices and recommendations on co-creation, and innovation strategies and design sug-
gestions relevant for the six innovation eco-systems. The project will also produce a framework for a 
living exhibition that will be developed and shown in Science Museums across all partners countries. 
This exhibition will be based on a two-way dialogue where viewers can interact and engage with the 
KETs based solution devised in the project. 

 

Figure 1 Key elements of the SocKETs co-creation process 
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The six case studies will be held in different countries (Denmark, Spain, Italy, Estonia, Bulgaria, and 
Serbia), involving stakeholders from the public sector, companies, research organisations and aca-
demia, as well as citizens and civil society organisations. The case studies will focus on the six local 
innovation eco-systems and three different areas of application for KETs-based innovations:  

• eHealth 

• circular economy  

• industrial automation systems. 

  

2.1. Methodology 

This report is based on the analysis of the views and perspectives of stakeholder groups, and the con-
text in which they operate, within each of the six selected innovation eco-systems, considering the pe-
culiarities of the countries (or regions), organisations, application sectors and technologies involved. 

The results of this analysis will inform the design of the case studies, will support the creation of a net-
work of local stakeholders to invite to the case studies, and as well will help to understand the added 
value that SocKETs can provide to each of them. Outcomes of the report will also help to identify co-
creation tools fitting the context and needs of stakeholders. 

The concept of innovation ecosystem is a general term used in different contexts and for different pur-
poses. We refer in this report to two different definitions, one by international standards1:   

“A system of organizations, people and resources, complementing each other and con-
tributing to a common objective with regards to innovation. An innovation ecosystem 
can include private companies, public authorities, universities, institutes, individual en-
trepreneurs, investors, researchers as well as funding and infrastructures. An innovation 
ecosystem generally includes intangible and qualitative interactions and relationships 
necessary for its effectiveness” 

This definition provides examples of the possible actors to be included in the innovation ecosystem, 
with a focus on the “effectiveness” of the innovation process and its products (such as applications, 
services, strategies). Besides actors and their interactions and relationships, an innovation eco-system 
includes also other “resources”, as outlined by another definition provided by Granstranda and Holgers-
son 2: 

“the evolving set of actors, activities, and artifacts, and the institutions and relations, 
including complementary and substitute relations, that are important for the innovative 

 

 

 

 

 

1 ISO/CD 50500.2 "Innovation management system” – Fundamentals and vocabulary 

2 Granstrand, O., & Holgersson, M. (2020). Innovation ecosystems: A conceptual review and a new 
definition. Technovation, 90, 102098. 
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performance of an actor or a population of actors. In this definition artifacts include 
products and services, tangible and intangible resources, technological and non-techno-
logical resources, and other types of system inputs and outputs, including innovations. 
An innovation ecosystem could in other words include an actor system with collabora-
tive (complementary) and competitive (substitute) relations with or without a focal firm, 
and an artifact system with complementary and substitute relations.” 

The six innovation eco-systems have been analysed by desk research and interviews with selected 
stakeholders, made by partners in their respective countries and using both national and international 
literature resources. 

Stakeholders have been selected within the different categories shown in table 2, identified as relevant 
for KETs based innovation in the areas of eHealth, circular economy, industrial automation systems. 

Table 2 Main stakeholder groups considered  for the interviews 

INDUSTRY companies, including (for example) manufacturers, technology developers 

RESEARCH Academia, public and private R&I organizations, Innovation clusters, R&D centres 

BUSINESS 
suppliers, sectoral and industrial associations, retailers and other R&I and business 
partners, professional end-users 

PROCURERS 
Public innovation agencies, regional and local authorities, investors and research 
funders (public and private procurers) 

POLICY 
Government departments and agencies, regional and local authorities, regulatory 
bodies, standard setting bodies, ethics committees. 

SOCIETY 
Citizens, CSOs, NGOs, trade unions, consumer organizations, advocacy groups, 
media representatives 

 

These have been further detailed and grouped in three different categories, based on their role (using 
an approach similar to the one proposed in CEN (2019), Guidelines to develop long-term strategies to 
innovate responsibly, CEN CWA 105): 

• primary innovation actors: which have “hands on” roles, such as managing, producing, devel-
oping the innovation. They usually are represented by companies and their R&I partners, suppli-
ers, manufacturers. 

• Secondary actors: having the capability to influence the primary innovation actors’ choices and 
actions, for example by regulating, purchasing, investing. They could be represented by (EU, 
national, regional) authorities, local authorities (e.g., cities), procurers, (professional) end-users, 
citizens. 

• contextual actors: other actors, that could use the innovation or indirectly influence the devel-
opment and use of the innovation. They could be (EU, national, regional) authorities, govern-
ment, territories, trade unions, industrial associations, advocacy groups, media, other societal 
actors.  

A sketch of actors along the innovation eco-systems is shown in Figure 2). A similar, but more de-
tailed, mapping exercise is proposed within each case study report. 
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Figure 2 Example of a sketch to map actors involved in an innovation ecosystem: 1. Primary innovation actors, 2. 
Secondary actors, or 3. Contextual actors. 

The interviews have been performed by partners based in the case studies respective countries. The 
partners leading each case study have been responsible for the identification, selection, interview and 
analysis of the results. Data have been collected, stored and analysed in accordance with SocKETs 
Data Management Plan (Deliverable 5.2) provisions.  

The interviews were semi-structured and shared a common interview guideline among the six case 
studies. They included 10 questions designed to scrutinize three main areas: 1) technologies, innova-
tions and innovation eco-systems of the organization, 2) the interaction with society, and 3) the inter-
est in co-creation and interest in the Socket experience (the interview guidelines are reported in Figure 
4).  

Overall, a panel of 48 stakeholders across the six countries has been involved in the interviews. The 
SocKETs project is organized in two different sets of case studies. The ones organized in Denmark 
(DTI), Italy (Airi) and Spain (Tecnalia) are more extensive and will be used to inform the case studies in 
Bulgaria (CRA), Estonia (AHHAA) and Serbia (CPN). For this reason, for the former around 10 inter-
views have been made in each country, while for the latter around 5 interviews in each country.   

The selection was mainly based on the following criteria (in a priority order):  

• technology actors to (possibly) engage in the case studies  

• other primary stakeholders along the innovation eco-system  

And: 

• possibly representatives of different categories (industry, research, procurers, authorities, end-
users, market) 

• with a decision-making role in the organization (e.g., CEO, CTO, R&D Manager, Officers, senior 
researchers), and having knowledge on technologies and innovation, and with expertise and 
competence on the topic of the case study 

• with an overall selection possibly ensuring gender balance in the panel of interviewees 
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With respect to the type of stakeholder organisations involved during the interviews, 6 of the inter-
viewees were from business, 15 from industry, 2 policy, 5 procurers, 14 research, 6 society (see Fig-
ure 3). The distinction between different groups is reported in Table 1. In some cases (e.g., local au-
thorities or governments) the same organisation could be part of more than one group. In that case, the 
stakeholder has been connected to a specific group based on the role of the interviewee in the organi-
sation and the contents emerged during the interview.  

 

Figure 3 Type of organisations involved in the interviews 
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SocKETs interview guidelines template 

We would like to ask you about your ideas and experiences on the development and use of ena-
bling technologies in selected innovation eco-systems. The field of focus of the SocKETs [part-
ners’ country] case study is [brief description of the topic of the case study]:  
Please reply to this interview based on your personal experience and/or the experience of your 
organization, with a focus on the technologies and innovation you think more interesting and rele-
vant compared to this case study  
 
Technologies, innovations and innovation eco-systems of your organization  

1.Tell me about your role and experience in the organization, in relation with the topics of the 
case study indicated above.  
2. What are the most important current developments and issues in the topics of the case 
study from your organization's point of view? Why?  
3. Which enabling technologies do you think are contributing or will contribute the most to the 
developments/transformations/issues in the topics of the case study, from your organization’s 
point of view? Could you provide some examples?   
  

The interaction with society  
4. What kinds of interactions with societal actors occurred in the past (or do you expect to oc-
cur in the future) when innovations in [topics of the case study] are introduced?    
5. Which issues you think are most significant to debate with stakeholder and citizens?    
6. From your perspective, what could be the most relevant impacts on society, in terms of both 
(societal, ethical, legal) benefits and risks, related to the introduction of innovations in the field 
of the case study?  
  

To summarize: interest in co-creation and the Socket experience  
7. What would you need (and expect) from the participation in a public engagement and co-cre-
ation initiative (such as the Socket case study)? What could be helpful for you and your organi-
zation?  
8. Which type of stakeholders do you see as most relevant to engage in a dialogue on this case 
study?  
9. Could you think about examples of specific applications and product scenarios and/or innova-
tion strategies related to this case study you might like to discuss with stakeholders and citi-
zens?  
10. Are you familiar/use any specific practice/model/tool for public engagement and co-crea-
tion?  
  

 

 
Figure 4 Interview guidelines 
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2.2. Structure of the reports 

This deliverable is structured in six different reports, one for each case study:  

1. Circular economy in the building and construction sector in Italy:  
toward sustainable production and consumption  

2. Circular economy in Estonia:  
toward sustainable production and consumption  

3. eHealth monitoring and diagnosis solutions in Denmark:  
towards good health of all   

4. eHealth applications in Bulgaria:  
towards good health of all   

5. eHealth applications for the national healthcare system in Serbia:  
towards good health of all  

6. Industrial automation systems in Spain:  
towards decent work and better industry, innovation and infrastructures.  

The reports are written as stand-alone documents and are targeted to both the stakeholders to be in-
volved during the co-creation process and the public.  

Each report analyses the case study specific innovation ecosystem, starting from the identification of 
the main technologies (KETs) involved and the possible application scenarios. The innovation ecosys-
tem is then described by means of the values and principles inspiring the innovation, a description of 
the market, policy and regulatory aspects, CSR, open innovation and co-creation practices, and the ac-
tors playing a role in the ecosystem. Societal and ethical aspects connected to the case study and the 
KETs-based innovations are then identified, together with public and stakeholder awareness and cul-
tural aspects. The last part of the reports concerns the stakeholders’ interest towards co-creation and 
SocKETs upcoming activities, as emerged by the interviews). 

 

sockets-cocreation.eu 

https://sockets-cocreation.eu/
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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 with societal values and needs. Socket 
will facilitate co-creation between industry representatives, researchers, policy makers, end-users, civil so-
ciety representatives and citizens, and will develop tools for societal engagement in innovative technolo-
gies. Co-creation in SocKETs is intended as a form of collaborative innovation, in which ideas are shared and 
improved together toward the joint development of new value for society through innovation.  

This report is part of a collection of case studies on co-creation and KETs based innovation developed by 
the project and is focused on circular by design processes in the building and construction sector, towards 
sustainable consumption and production.  

It provides a first analysis of the innovation eco-system of this sector in Italy, including considerations on 
the innovation context, the barriers and opportunities for the introduction of new technologies, the key 
actors, relations and networks involved, and the relevant actions and interactions taking place.  It aims to 
inform the design of a participatory process in which the most relevant technologies and innovations that 
could support the transition towards a circular economy in the sector are discussed. 

This report is based on desk analysis and interviews with select stakeholders. The panel of interviewees is 
representative of most of key actors of the selected innovation eco-system, including 1 NGO, 4 R&I actors 
(both public and private), 2 business, 2 industrial stakeholders, and 2 policy actors. The panel is composed 
of 6 males and 5 females. 

Both the desk research and the interviews highlighted that Key Enabling Technologies such as IoT and digi-
tal technologies such as distributed ledger technologies (e.g., blockchain), Artificial Intelligence, advanced 
materials and advanced manufacturing technologies, will be pivotal to enable the transformation of the 
building and construction sector towards circular economy. 

2. Technologies and application scenario 

The building and construction sector represents an interesting case study for both KETs-based innovations 
and for multi-stakeholder and public engagement processes, due to different reasons.  

On one side, the building and construction sector is one of the primary sources of waste while the built en-
vironment is one of the major contributors to a city’s pollution and GHG emissions. Increased citizens’ re-
quest for sustainability, upcoming policies at national and EU level, such as the European Renovation Wave, 
and the possible change of perspective after the pandemic, will push the demand for innovative (even dis-
ruptive) solutions. In fact, the pandemic highlighted issues such as cities overcrowding, poor ventilation and 
low-quality heating in houses, need for cleaner air (both indoor and outdoor) and greener spaces1. The 
pandemic also rapidly changed working habits and stimulated a discussion at national level about the 

 

1 https://newseu.cgtn.com/news/2020-07-12/COVID-19-and-the-city-The-future-of-pandemic-proofed-
buildings-RCqRHMSn72/index.html  

https://newseu.cgtn.com/news/2020-07-12/COVID-19-and-the-city-The-future-of-pandemic-proofed-buildings-RCqRHMSn72/index.html
https://newseu.cgtn.com/news/2020-07-12/COVID-19-and-the-city-The-future-of-pandemic-proofed-buildings-RCqRHMSn72/index.html
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possibility to work away from offices2. This could push to change the organisation of offices, buildings and 
even lead to a different urban planning, and this will probably require flexible solutions to reuse spaces.  

On the other side, the sector in Italy still relies on traditional methodologies, it is highly fragmented, and 
the introduction of disruptive solutions will require deep changes across the whole value chain, and all the 
stakeholders will be affected. Moreover, innovation in the building environment also impacts people’s eve-
ryday life and this requires alignment to their needs and concerns.    

2.1. Opportunities and challenges 

Both desk research and interviews underlined that a massive introduction of new technologies in the build-
ing and construction sector will be needed to address the main challenges (and drivers) for the sector, 
which can be synthetized in: 

• Urban regeneration (regeneration of both buildings and urban spaces) 
• Reducing material consumption and waste  
• Reducing externalities (pollution, CO2 emissions, …)  
• Energy efficiency and transition to renewable energy 
• Comfort, quality, duration and security 
• Buildings restoration, renovation and change of uses of existing buildings (e.g from residen-

tial or business, to community uses) 
• Reducing soil sealing 

In 2015 six levers that could advance the building sector towards a circular model were identified in (Ellen 
Macarthur Foundation, 2015):  

• Shared residential space  
• Shared and virtual office space 
• Modularity and durability  

o selective deconstruction 
o selective maintenance 

• Urban planning   
• Industrial production and 3D printing 
• Energy generation and use (i.e., energy efficiency and distributed production of renewable 

energy) 

Few main global trends are linked to the drivers and challenges above: 

• Decrease in the demand for new buildings and constructions, in particular in cities. At least in Italy, 
the building sector will likely suffer in the next period of a decrease in the demand for new build-
ings (both residential and offices), due to both the excess of buildings available, and the changes in 
habits and uses related to the impacts of the pandemic situation (e.g., reduction in office spaces, 
due to smart working. 

 

2 https://www.forbes.com/sites/rebeccahughes/2021/02/15/could-remote-working-revive-italys-dying-
villages/?sh=41573d7b7b7c  

https://www.forbes.com/sites/rebeccahughes/2021/02/15/could-remote-working-revive-italys-dying-villages/?sh=41573d7b7b7c
https://www.forbes.com/sites/rebeccahughes/2021/02/15/could-remote-working-revive-italys-dying-villages/?sh=41573d7b7b7c
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• Limited availability of raw materials (sand shortage). This will drive the search of solutions for im-
proved maintenance (duration) and recycling of existing buildings, and as well as use of use of 
novel materials  

• The need to reduce the footprint of the building sector (waste management, biomaterials, energy 
efficiency, zero waste, land consumption etc). 

 
Table 1 provides a connection between challenges in the building and construction sector, the possible in-
novation areas as emerged from the interviews and the connected technologies that could support the 
transition.  
 

Table 1 Drivers and challenges of the building sector, connected innovation areas and technologies 

BUILDING SECTOR  
DRIVERS/CHALLENGES 

INNOVATION AREAS TECHNOLOGIES 

Urban regeneration, land use 

• Urban planning, shared 
models, modularity and 
durability, selective decon-
struction 

• IoT, Satellite technologies, 
drones, and AI, advanced mate-
rials, advanced manufacturing 
systems 

Reducing material consump-
tion and waste  

• Modularity and durability 
Selective deconstruction 

• Industrial (off-site) produc-
tion  

• New materials 

• IoT, blockchain and AI, also as-
sociated to BIM (Building Infor-
mation Modelling) methodolo-
gies, Advanced materials (e.g. 
self-healing and self-sensing 
materials, recycled materials, 
etc…) 

Waste management • Traceability • AI, robotics, blockchain 

Reducing externalities (pollu-
tion, CO2 emissions, …)  

• Energy efficiency 

• New materials  

• Industrial production 

• IoT, Advanced materials, Ad-
vanced manufacturing  

Energy efficiency and transi-
tion to renewable energy 

• Smart control  

• Deep optimization  

• New solutions for energy 
production and storage 

• IoT, AI 

• Advanced materials 

Comfort, quality • Smart control  • IoT 

Duration and security • Predictive maintenance • IoT, AI 
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2.2. Technologies 

This section summarises the innovations based on Key Enabling Technologies that will be able to support 
the transition of the building and construction sector towards a circular economy model. Innovations 
emerged from the interviews are both incremental (e.g., improvement of materials) and radical (e.g., large 
diffusion of IoT solutions in buildings or related to products and waste traceability, advanced industrial 
manufacturing processes providing solutions for modularity).  

Advanced manufacturing technologies will be a pivotal KET for the transition of the construction sector to 
a circular model, by enabling resource optimization and to design out waste (i.e. specify waste characteris-
tics and use already during the product design phase). The trend towards design for disassembling, associ-
ated to modularity and dry construction technologies, will increase the industrialization of the sector and 
the use of advanced manufacturing technologies as well as automated manufacturing systems.  

Interviewees highlighted how modular systems and dry construction technologies will allow to optimize the 
material consumption, since building parts can be produced off-site thanks to the information provided by 
the building digital project (off-site production allows to maximise resource efficiency and design out 
waste) and the on-site work is largely transformed into a sequence of assembly procedures. Moreover, this 
off-site production allows to combine the use of different materials (such as timber, concrete and steel) in 
order to provide the best performances with the least possible use of resources, by having  

“the right material in the right place” [interviewee].  

Prefabricated and pre-engineered solutions may also improve the quality of the overall design and con-
struction process (including higher accuracy in determining time and costs), while the wet construction 
techniques need excellent abilities to predict and control on-site activities and issues. Regarding on-site ac-
tivities, prefabricated components are also easier to be assembled and ensure lower risk for construction 
site workers.  

 

With respect to prefabricated systems, some experts (from both the research and industrial sector) say that 
they could be easily employed in commercial or directional buildings and in manufacturing plants, which 
often need to change space configurations. They see more difficulties with the implementation of these 
construction techniques in residential buildings, one of them stating that “being prefabricated, they don’t 
allow for flexible and creative use” [interviewee]. On the other hand, some stakeholders highlight the flexi-
bility of use as a key characteristic of prefabricated materials.  

 

Example: resource-efficient construction systems, based on innovative advanced manufacturing techs  
Dry prefabricated construction system that allows to create multi-storey frame buildings, made up by 
proper quantities of concrete, steel and wood elements, in order to guarantee best performances mini-
mizing the use of materials, by exploiting the peculiarities of each material. The system allows intensive 
use of advanced manufacturing technologies and automated manufacturing systems, also in combina-
tion with BIM techniques, to optimize production based on (previous) design and (subsequent) con-
struction phases. This off-site construction paradigm allows to reduce construction times, to fix the 
costs since the design phase, to guarantee design and construction flexibility, to design out production 
scraps, thus optimizing resource consumption.  
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Advanced materials will allow extension of the life cycle or will allow for an extended life cycle (e.g., self-
healing and self-sensing materials), improve sustainability performances and energy efficiency (e.g., bio 
composites materials, ultra-performing), contribute to reduction of pollution and resource consumption 
(recycled materials). With respect to advanced materials, both the desk research and the interviews high-
lighted that there is a large and heterogeneous quantity of advanced materials. However, different experts 
underlined that “we should always consider their whole life cycle with respect to the use they are intended 
to, in order to assess the actual convenience” [Interviewee]. One practical example are the materials for 
thermal insulation: Italian regulatory framework is now pushing for buildings with thermal insulation, but 
these materials have a limited duration with respect to the building, it is thus crucial to make balanced 
choices, considering both the environmental performances provided by the innovative material (for exam-
ple in terms of energy efficiency) and its environmental cost throughout the whole life cycle (including end-
of-life).  

Advanced materials can also be produced using natural materials or secondary raw materials. One inter-
viewee described how innovative mortars have been developed by using recycled plastic and glass to en-
hance mechanical and thermal properties. Recycled materials are also used in aggregates and in thermal 
insulating panels (with up to 100% recycled materials).  

  

Artificial Intelligence will play a crucial role in accelerating the transition from linear to circular economy, 
as highlighted in a recent report by Ellen MacArthur and Google (Ellen Mac Arthur Foundation, 2019), be-
cause it helps solving complex problems and learns from data to make better decision over time. For exam-
ple, AI could speed up the design of new advanced materials (e.g., for high performance applications) or it 
could contribute to increase the energy efficiency in smart buildings or smart cities. The report also under-
lines that “AI is already showing how it can create value in realising circular material flows and in enabling 
enhanced valorisation of materials and products, by sorting post-consumer mixed material streams through 
visual recognition techniques. ZenRobotics, for example, works with cameras and sensors, whose imagery 
input allows AI to control intelligent waste sorting robots. These robots can reach an accuracy level of 98% 
in sorting myriad material streams, from plastic packaging to construction waste”.  

Together with AI, other technologies such as blockchain could be profitably implemented to accelerate the 
transition to a Circular Economy (Kouhizadeh, Zhu, & Sarkis, 2020), for example in order to follow the entire 
materials life cycle and materials flows and enhance the cooperation along the supply and value chains, for 

Example: high quality materials and components from CDW  
The EU funded project Re4 (http://www.re4.eu/progress) produced aggregates, building blocks, tiles, 
insulation panels, timber beams, columns and weatherboarding from Construction and Demolition 
Waste and demonstrated both environmental and economic sustainability of its novel solutions.  

Example: advanced mortars combined with secondary raw materials 
Innovative mortars that incorporate recycled plastic and glass providing high mechanical and thermal 
insulation properties. These mortars allow to reduce thermal dispersion between the bricks they con-
nect.  

Example: multifunctional paints 
Paints that combine high capability to reflect solar light with photocatalytic and self-cleaning properties. 
These paints are able to reduce the temperature in indoor spaces and the urban heat island effect, dur-
ing the summer.  

http://www.re4.eu/progress


9 

 

 

example through industrial symbiosis (Tseng, Tan, Chiu, Chien, & Kuo, 2018), as well as increasing trust by 
supporting traceability, transparency and simplifying certification processes3. They are also being exploited 
in Renewable Energy Communities4.  

IoT technologies can strongly contribute to the implementation of sharing models and energy efficiency 
solutions for smart buildings (and smart cities). Promising examples linking both sharing and efficiency of 
renewable energy solutions are the Renewable Energy Communities5. RECs are currently also being ex-
ploited in Italy6. IoT can also support the implementation of solutions such as the “digital twins”7 for the 
smart buildings, e.g., as a way to improve performances or ensure better maintenance along the life cycle.  

From the interviews, emerged that IoT solutions are currently adopted for efficient management of large 
estate assets or high-value (e.g., historical) buildings, but “it could be potentially be used in the whole built 
environment, and not only for management optimisation, but also to monitor and modify users’ behaviours 
(also through the development of mobile apps) and for predictive maintenance” [type of stakeholder: Re-
search]. With respect to maintenance, one interviewee [type of stakeholder: Research] underlined one 
Technology Transfer project that their organisation performed in order to allow a company to reuse pro-
duction scraps and also to include sensors inside their prefabricated construction components, in order to 
monitor quantities such as tension state or deformation of each part.   

 
Another interviewed expert described the possibility to make IoT solutions and Artificial Intelligence work 
together to guarantee different levels of optimization. The first one is at a strategic level, which is con-
nected to the need of Institutions and policy makers to optimize resource allocation over a selected area 
(e.g., a city, a district, etc…). The collection of big quantities of data (through sensors and IoT, but also satel-
lite techs, automated vehicles and drones, as well as from territorial information systems) allows AI-based 
systems to identify areas needing intervention (e.g., from a social, environmental or other points of view) 
and optimize planning activities. The second optimization is at the building level, with respect to its compo-
nents (materials, systems, etc…). The BIM methodology is becoming crucial to anticipate possible construc-
tion issues. It could also be associated with IoT technologies to monitor the building and to allow for con-
sumption optimization (building automation), anomaly detection, and predictive maintenance. In addition, 
AI systems could improve optimization by learning from building and users’ data and modifying functioning 
rules of automized buildings in order to reach selected targets. For the existing residential buildings (“there 
is no interest in talking about new buildings since they are designed to be optimized and also because we 
should reduce new constructions and favour land consumption reduction” [Interviewee]) the issue is making 

 

3 https://www.mise.gov.it/images/stories/documenti/IBM-MISE-2019-INGLESE.pdf  
4 https://www.blorin.energy  
5 https://www.interregeurope.eu/fileadmin/user_upload/plp_uploads/policy_briefs/2018-08-30_Po-
licy_brief_Renewable_Energy_Communities_PB_TO4_final.pdf  
6 https://italy.climate-kic.org/projects/geco-green-energy-community/ - 
https://www.enea.it/it/Stampa/news/energia-enea-nel-progetto-europeo-di-ricerca-sulle-comunita-ener-
getiche/#uno  
7 https://www2.deloitte.com/us/en/insights/focus/industry-4-0/digital-twin-technology-smart-fac-
tory.html  

Example: prefabricated component 
Construction prefabricated components equipped with sensors, allowing to monitor the stresses and 
deformations occurring during each phase of the product life.  

 

 

 

https://www.mise.gov.it/images/stories/documenti/IBM-MISE-2019-INGLESE.pdf
https://www.blorin.energy/
https://www.interregeurope.eu/fileadmin/user_upload/plp_uploads/policy_briefs/2018-08-30_Policy_brief_Renewable_Energy_Communities_PB_TO4_final.pdf
https://www.interregeurope.eu/fileadmin/user_upload/plp_uploads/policy_briefs/2018-08-30_Policy_brief_Renewable_Energy_Communities_PB_TO4_final.pdf
https://italy.climate-kic.org/projects/geco-green-energy-community/
https://www.enea.it/it/Stampa/news/energia-enea-nel-progetto-europeo-di-ricerca-sulle-comunita-energetiche/#uno
https://www.enea.it/it/Stampa/news/energia-enea-nel-progetto-europeo-di-ricerca-sulle-comunita-energetiche/#uno
https://www2.deloitte.com/us/en/insights/focus/industry-4-0/digital-twin-technology-smart-factory.html
https://www2.deloitte.com/us/en/insights/focus/industry-4-0/digital-twin-technology-smart-factory.html
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people investing in a building automation project. Interviewees don’t see any issue or cultural barrier on 
the use of smartphones to interact with the functions of the building, since people are already used to mo-
bile phone apps. The best results, however, could be seen in public or commercial buildings and in manu-
facturing plants, where the same technologies allow for deep optimization with full systems control (with 
relative low costs). He said “data is the added value that could make difference, also with affordable costs” 
[Interviewee]. Associating interventions on the building shell to building automation could bring unex-
pected results.  

Almost all interviews highlighted the importance of reusing and sorting materials from Construction and 
Demolition Waste. One interviewee focused on the need to look at urban areas needing regeneration inter-
vention as “mines” (urban mining). To this extent it would be crucial to be able to retrieve and map infor-
mation about materials contained in buildings and infrastructures. This would allow to maximize on-site 
reuse and recycling, starting from the design phase. However, while it would be relatively easy to set up 
open platforms to share and manage this kind of information, it could be relatively difficult to gather details 
on material contents before demolition. Nowadays, the best option for material recovery is selective de-
construction. Technologies such as RFID, IoT, blockchain and AI could improve this process, by enhancing 
materials and components sorting and tracing, but interviews highlighted that they should also be used to 
solve (and optimize) logistics issues that could emerge. In fact, one interviewee underlined that selective 
deconstruction “needs large spaces inside the construction site to store the different materials in containers 
(one for each EWC code), thus it is easier in large construction sites, but becomes difficult when talking 
about renovation interventions inside urban areas such as city centres” [Interviewee]. 

Both desk research and interviews highlighted challenging opportunities for the building and construction 
sector and, in general, for the built environment related to the massive introduction of KETs-based innova-
tions. Most of the interviewees pointed out that the most urgent and relevant innovations are those that 
will enable the largest possible diffusion, in order to maximize positive effects on both inclusiveness and 
sustainability. The different stakeholders share an optimistic perspective also on the potential economic 
effects that could be activated by the introduction of KETs-based innovations and new business and social 
approaches related to these innovations. However, due to the possible disruptive effects on both economy 
and society, specific issues need to be discussed in order to anticipate and prevent possible negative im-
pacts or barriers, but also to ensure that benefits are maximised and diffused throughout society.  

3. Context of the innovation eco-system 

The building and construction sector is one of the most resource and waste-intensive economic activities in 
Europe (ECSO, 2019). Buildings are also responsible for about 40% of the EU’s total energy consumption, 
and for 36% of its greenhouse gas emissions from energy, since most of the existing buildings are not en-
ergy efficient, rely on fossil fuels for heating and cooling, use old technologies and wasteful appliances (EC, 
COM(2020) 662).  

In Italy, similar data emerge from EU and national reports (ECSO, 2020). Moreover, the sector in Italy went 
through a strong crisis after 2008, which lead to a total turnover decline of 20.5% between 2010 and 2019 
and a decline in the number of people employed of about 26% in the same period. However, the sector 
showed some positive development in the past few years. According to the European Construction Sector 
Observatory: “in 2019, the volume index of production in the narrow construction sub-sector increased by 
3.6% between 2015 and 2019, and by 2.0 index points (ip) between 2018 and 2019. This increase follows a 
growth in investments particularly targeting dwellings (+7.5%) in urban areas, non-residential construction 
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and civil engineering (+6.6%) and the narrow construction sub-sectors (+7.1%) between 2015 and 2019, 
which translated in an annual growth of 2.8 ip, 3.3 ip and 2.1 ip respectively” (ECSO, 2020).  

A report by Italian industry Fassa Bortolo and Symbola Foundation (Fassa Bortolo, Fondazione Symbola, 
2019) associates the quite positive trend of last years is mainly due to policies aiming at increasing seismic 
safety (about 80% of private homes were built before 1990, which means nearly 10 million buildings) and 
energy efficiency through building renovation, in order to “improve towns and cities by making their air 
cleaner, heating and air-conditioning cheaper and reducing energy consumption by up to 30-40%”. After 
analysing 100 Italian business stories associated to innovation in the building and construction sector (most 
of which focusing on quality and sustainability), the authors highlight that “if properly used, urban regener-
ation is a resource that could become an engine for recovery for the entire economy. In 2017, 87.6 billion 
euros were spent on extraordinary maintenance, against the 41.4 billion spent on new constructions. Of the 
167.1 billion euro of production in constructions, 124 was spent on building renovation”.  

Based both on data and business experiences, the report claims that “It is time for a new approach to con-
struction, one that uses new technologies and skills to support building renovation, energy efficiency, seis-
mic safety and urban quality improvement”.  

3.1. Main values and principles 

The Building and Construction sector in Italy is still characterized by a linear approach. Almost all the inter-
viewees highlighted that steps ahead have been made in the field of energy efficiency, but they underlined 
that a major part of the way towards a circular economy in the sector is still to be covered, in almost all the 
other aspects (ranging from the implementation of ecodesign principles, to the reduction of resources con-
sumption, the extension of product life cycle, and proper use of waste and secondary raw materials).  

Circular Economy needs a radical change of perspectives in both consumption and production in order to 
be effectively implemented, as going from linear to circular also means transforming scarce or competitive 
relations into cooperative ones. In fact, in order to better design resources cycles, it is useful to think about 
the whole systems and follow cascades (that can be – for example – referred to successive uses of the same 
product or material through different applications, but also to successive use of the same materials across 
different industries). This is one of the reasons for the “value chain” approach of the New EU Circular Econ-
omy Action Plan (European Commission, COM(2020) 98).  

One interviewed expert underlined that  

“circular economy is too often connected to recycling, which should be instead the last option. Better 
approaches, such as reuse, sharing and service-as-a-product should be promoted as new business 
models, because when there is an increased producer responsibility on end-of-life then there is also 
increased potential possibilities for reuse”. [Interviewee] 
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Circular economy is 
expected to provide 
benefits that are op-
erational as well as 
strategic, on both a 
micro- and macroe-
conomic level. The 
WEF identified it as 
trillion-dollar oppor-
tunity, with huge 
potential for inno-
vation, job creation 
and economic 
growth. However, 
the implementation 
of circular economy 
aspects requires 
changes in manufacturing value chains and as well economic models.  

A useful guide both to analyse a system and to address its transformation into a circular one is provided by 
the “ReSOLVE” framework (see Figure 1) and the work done Ellen Macarthur Foundation (Ellen Macarthur 
Foundation, 2015). The ReSOLVE framework is a list of six actions that can be exploited to transform a lin-
ear system into a circular one: Regenerate (“shift to renewable energy and materials, reclaim, retain, and 
regenerate health of ecosystems, and return recovered biological resources to the biosphere”), Share 
(“maximise utilisation of products by sharing them among users, reusing them throughout their technical 
lifetime, and prolonging their life through maintenance, repair, and design for durability”), Optimise (“In-
crease performance/efficiency of a product; remove waste in production and the supply chain, leverage big 
data, automation, remote sensing, and steering”), Loop (“Keep components and materials in closed loops 
and prioritise inner loops … this means remanufacturing products or components and as a last resort recy-
cling materials”), Virtualise (“Deliver utility virtually”), Exchange (“Replace old materials with advanced 
non-renewable materials, apply new technologies, choose new products and services”). It is worth noting 
that different sectors could benefit the most by combining various actions. In the case of the building and 
construction sector the greatest impacts are expected in share and loop, followed by optimize, exchange 
and virtualize. 

Experts’ interviews highlighted that in the last years the building and construction sector was mainly fo-
cused on recycling materials, which is a crucial part in this transition, but in the next years there will also be 
an increasing attention on reducing resources consumption, thus observing the hierarchy of circular econ-
omy actions, by improving the eco-design practices as well as the reuse of materials and components by 
improving selection and traceability.  

A large part of the virtualization process is now a reality in the field since BIM (Building Information Model-
ling) is now mandatory for large public construction projects (and will be mandatory for every kind of public 
work since 2025). Virtualization will improve all the value chain and allow a stronger cooperation between 
involved stakeholders.  

Table 2 shows how new practices and technologies could enhance the adoption of a ReSOLVE framework in 
building and construction sector.  

 

Figure 1 ReSOLVE framework 
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Table 2 The ReSOLVE framework for the transition of the building and construction sector towards circular economy. 

Steps  Good practice Technology 

REGENE-
RATE 

• Shift to renewable energy 

• Prioritizing renovation with respect to demolition or 
new constructions 

Advanced materials  

SHARE 

• Share spaces, also by selecting flexible construction so-
lutions in order to rapidly adapt to different needs 

• Reuse components 

Techs for traceability (IoT, 
blockchain) 

OPTIMIZE 

• Use BIM projects to share information on design in or-
der to optimize use of resources (prefabricated solu-
tions)  

• Exploit the properties of each material and combine 
materials in order to reduce overall consumption 

• Monitor through sensors in order optimize manage-
ment and maintenance  

• Optimize industrial production 

IoT, AI, Advanced/automated 
manufacturing systems  

LOOP 

• Use modular and dry construction techniques in order 
to be able to reuse components (in particular in com-
mercial building and manufacturing plants, which often 
change configurations) 

• Reuse components in new/renovated buildings  

• Recycle production scraps and construction and demo-
lition waste to produce new materials to be used along 
the value chain or in different production chains (sec-
tors) 

Advanced manufacturing sys-
tems 

Advanced materials 

IoT 

VIRTUA-
LIZE 

• Digitalization of building information and design to 
share information and optimize each phase (design, 
production, construction, maintenance, end-of-life) 

• Use sensors and machine learning to collect data for 
monitoring and optimization activities  

IoT, AI, Automated manufac-
turing systems 

EXCHANGE 

• Substituting primary (virgin) raw materials with recy-
cled materials.  

• Substituting wet construction techniques with dry 
ones, allowing to maximise circularity 

Advanced materials 

Advanced manufacturing sys-
tems 
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A list of principles for building design addressing circular economy issues has been provided by the Euro-
pean Commission (EC, 2020), with target on specific stakeholder groups, i.e., Building users, facility manag-
ers and owners; Design teams (engineering & architecture of buildings); Contractors and builders; Manufac-
turers of construction products; Deconstruction and demolition teams; Investors, developers and insurance 
providers; Government/ Regulators/ Local authorities. However, SocKETs interviewees highlighted notice 
that a crucial principle to be considered is that the transition towards a circular economy should naturally 
include all the citizens, at least for two reasons: the first one is that the built environment characteristics 
affect their everyday life, the second one is that both technological innovation and transition towards sus-
tainability need to be inclusive in order to be diffused and thus effective.  

3.2. Market description  

Both desk research and interviews converge on the general conclusion that a diffused introduction of KETs-
based innovations and their capability to enable a deep transformation in the building and construction 
sector towards a circular economy model will produce unprecedented economic benefits (in addition to 
environmental and social benefits), also beyond the specific sector.  

Looking, for example, at the impacts of Italian financial incentives for renovation works in 2017, Fassa 
Bortolo and Symbola Foundation found that they “led to the investments of over 28 billion euros, and cre-
ated more than 418,000 direct and indirect jobs, improving the construction entrepreneurial system and 
reducing energy consumption, pollution and household bills” (Fassa Bortolo, Fondazione Symbola, 2019). 
They also found that “between 2014 and 2017, more than 34,000 companies in the construction sector, 
20.8% of the total, invested in green products and technologies”, meaning that at least part of the Italian 
industrial system is interested by the benefits associated to these technologies.  

A national report of the Italian Parliament (Camera dei Deputati, 2020) analysing the impacts of incentives 
policies for building renovation, shows that in 2008 new constructions represented the 41.7% of the Italian 
market and extraordinary maintenance only the 39.1%, while in 2019 new construction fall to 24.5% and 
extraordinary maintenance increased up to 50.3%. However, this report also points out that more than 65% 
of incentives for building renovations and 75% of incentives for energy efficiency were used in the North of 
Italy, highlighting a huge gap between the north, the centre (with 20% and 15% respectively), and South 
(14% and 10%, including Islands). The report also provides a first evaluation of the potential impacts of new 
incentives established in 2020 (i.e., Superbonus). It estimates a domain of 6 million buildings that could be 
potentially involved, gathering 19 million of houses. In relation to renovation works related to the seismic 
risk reduction the potential total of works is evaluated in about 1000 billion Euro, while the total potential 
works of energy efficiency are evaluated in about 600 billions Euro. The National Association of Buildings 
Constructors (ANCE) estimated 6 billions of potential direct economic benefits in 2021.  

SocKETs interviews highlighted that the main part of recent investments are related to energy efficiency 
interventions and that there are still missed opportunities also on the resources efficiency side. The sec-
toral analysis conducted by Ellen MacArthur Foundation in the building and construction sector (Ellen Mac-
arthur Foundation, 2015) highlighted significant waste and very short cycles. This way of producing and 
wasting costs Europe trillions every year, including actual resource costs and externalities such as pollution 
and CO2 emissions. For example, structural waste in the building sector have been found across the whole 
life cycle (construction, utilisation, usage, and end of life), and also in the urban planning (see Figure 2). The 
analysis showed that “in the built environment, the average European office is used only 35–40 percent of 
the time, even during working hours. This includes offices on expensive inner-city land. Retrofitting existing 
buildings can profitably reduce energy consumption by 20–40 percent. Passive and zero-net-energy houses 
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are already making money in several market segments but remain a minority among new buildings. Modu-
lar construction techniques can reduce total construction costs 30–60 percent”. Moreover, it underlined 
that construction and demolition account for 25-30% of all waste generated in EU, which is often unattrac-
tive because contaminated with “paints, fasteners, adhesives, wall-covering materials, insulation, and dirt”. 
For these (and other) reasons the New Circular Economy Action Plan for EU identifies the “Construction 
and Buildings” sector as one of the key product value chains (European Commission, COM(2020) 98).  

 

 

Figure 2 Structural waste in the built environment. (source: Ellen MacArthur Foundation, Deutsche Post Foundation, McKinsey Cen-
ter for Business and Environment, Growth within: a Circular Economy vision for a competitive Europe, 2015) 

At national level, the Construction sector confirms as the main source of special waste (43% of special 
waste in 2017 came from constructions and demolitions), especially in the northern area (producing 60% of 
the total waste from this sector, while southern areas produced 23% and central areas 17%) which is still 
increasing its waste production in this sector (ISPRA, 2019). The share of construction and demolition 
waste, which is prepared for reuse, recycled or materially recovered, is calculated in accordance with EU 
Decision 2011/753/UE and was 75% in 2017, beyond the 70% objective set by Directive 2008/98/CE 
(Fondazione Sviluppo Sostenibile, FISE Unicircular, 2019). However, the lack of end-of-waste criteria and a 
confused national regulatory framework discourage the recovery and recycling activity and the growth of 
the associated market of secondary raw materials. Interviews conducted by SocKETs highlighted that a ma-
jor part of these materials are not reused or recycled, thus they eventually end their life in a landfill.   

A national Report on Recycling activities in Italy identified 11 barriers for the effective reuse and recycle of 
construction waste. Among them:  

• Scepticism from end users with respect to products derived from waste, mainly due to 
knowledge on their characteristics and to procedures to be applied 

• Lack of transparent and affordable data on the effective waste production 
• Lack of recycled materials options for construction materials  
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• Lack of specific criteria to evaluate environmental compatibility of recycled materials 
• Inadequate materials separation and selective deconstruction practices.  

The availability of a large and heterogeneous quantity of recycled materials emerged from SocKETs inter-
views. Experts underlined that there have been research activities on recycled materials for at least two 
decades, but other barriers (such as lack of knowledge about certification systems or scepticism) prevent 
the sector from doing massive use of secondary raw materials. The Green Building Council in its recent po-
sition paper (Green Building Council Italia, 2019) highlighted the need for qualification procedures for recy-
cled/reused materials and the fact that in Italy different certifications allowing to know the recycled con-
tent of products, equipped with different criteria and verification and communication methods, thus con-
fusing and discouraging operators. 

Finally, in order to accelerate the transition towards a circular approach, the interviewees notice that there 
is the need to overcome business fragmentation and increase cooperation along the value chains. Circular 
economy allows for industrial symbiosis and for new supply and production chains to be developed in order 
to maximise the sharing and loop activities (as previously identified in the ReSOLVE framework). This could 
be strongly supported by the introduction of technologies such as Advanced manufacturing systems, IoT, 
AI, as underlined in section 1.1.2.   

3.3. Policy frameworks, normative and regulatory regimes  

This section provides a description of the main policies and laws emerged from the interviews. All the inter-
viewees agreed on the crucial role played by the regulatory and policy frameworks to support or obstruct 
innovation and its adoption in the building and construction sector.  

The most relevant European initiative that will involve the building and construction sector in the next 
years is the The New European Bauhaus, defined by the European Commission as “an environmental, eco-
nomic and cultural project, aiming to combine design, sustainability, accessibility, affordability and invest-
ment in order to help deliver the European Green Deal”, having sustainability, aesthetics and inclusiveness 
as core-values. This SocKETs case study could bring a contribution to this European initiative, thus improv-
ing the final impacts of the projects.  

Interviews underlined that many advancements in the building and construction sector towards circular 
economy were recently driven by European policies or regulations, such as those reported in Table 3.  
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Table 3 Relevant EU policies and regulations emerged from the interviews 

EUROPEAN GREEN 
DEAL  

The EU Green Deal has been defined as the new Growth Strategy for Eu-
rope, inspired by the need to tackle climate change. It provides a roadmap 
“with actions to boost the efficient use of resources by moving to a clean, 
circular economy and stop climate change, revert biodiversity loss and cut 
pollution”. 

RENOVATION WAVE 

In the framework of the EU Green Deal, the EC planned to set a new strat-
egy to boost renovation of the built environment, aiming both at boosting 
the energy renovation rates of buildings in EU and tackling the issue of en-
ergy poverty. It will also focus on skills and employment strategies and on 
strengthening the use of digital tools and smart technologies.  

ENERGY PERFOR-
MANCE OF BUILDINGS 
DIRECTIVE (EPBD) 

Together with the Energy Efficiency Directive, the EPBD aims at having a 
high energy efficient building stock by 2050.  the EPBD is going to be re-
vised in the context of the Renovation Wave.   

NEW CIRCULAR ECON-
OMY ACTION PLAN  

The new action plan includes a Strategy for a Sustainable built environ-
ment, the revision of the Construction Product Regulation, the revision of 
material recovery targets set in EU legislation for construction and demoli-
tion waste and its material-specific fractions.  

EU INDUSTRIAL STRA-
TEGY 

The strategy for EU industry includes the goals of the EU Green Deal and 
will support the creation of lead markets in clear technologies. In this 
framework, it supports the sustainability of construction products and the 
improvement of the energy efficiency and environmental performance of 
built assets, which are essential for the transition towards climate-neutral-
ity. 

RENEWABLE ENERGY 
DIRECTIVE (RED II) 

The RED II established new target for Renewable Energy Sources consump-
tion by 2030, setting targets for each country and asking them to specify 
energy policies to meet these targets in their national renewable energy 
action plans. Provided a new definition of “Renewable energy communi-
ties”, giving greater power to citizens for self-generation and consumption 
of electricity.   

EU CONSTRUCTION 
PRODUCT REGULATION 
(CPR)  

The EU CPR provides harmonized rules for the marketing of construction 
products in the EU, starting from a common language in assessing perfor-
mances.  

EU CONSTRUCTION 
AND DEMOLITION 
WASTE PROTOCOL 

The CDW (voluntary) protocol addresses some of the main hurdles to the 
recycling and reuse of CDW, such as the quality assurance of the secondary 
products, by encompassing five objectives: Improved waste identification, 
source separation and collection; Improved waste logistics; Improved 
waste processing; Quality management; Policy and framework conditions. 
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The European Construction Sector Observatory (ECSO) analysed the state of play of circular economy in the 
building and construction sector in Europe and in particular highlighted that the CDW regulatory frame-
work needs further development and reinforcement at European level (ECSO, 2019).  

At National Level, a majority of the policies underlined by the experts in relation to the possibility to intro-
duce KETs-based innovations to drive the sector towards circular economy (see Table 4) are referred to in-
centives for renovation.  

Despite huge incentives encouraging buildings renovation, interviewees highlighted that there are two 
main issues in national regulatory framework regarding regulatory unpreparedness and fragmentation. 
Regulatory unpreparedness emerges for example in association with end of waste criteria to be applied in 
order to allow the reuse of waste and scraps as secondary raw materials: in this case, even if the technol-
ogy allows to reuse or recycle specific types of materials, regulatory updates are still missing, even though 
they are strongly requested to the Government for years and by almost all the different stakeholder 
groups. Regulatory fragmentation exists between different levels (i.e., at national, regional, sometimes at 
municipal level) and between different Regions or Municipalities. An interviewee provided the example of a 
1927-law on mining activities, which assigns the responsibility for the regulatory framework of hydrocar-
bons extraction to the national legislator, while the decisions referring to quarries are asked to Regional 
authorities. Another interviewee pointed out that in some cases, different Municipalities, in the same Re-
gion, have different approaches with respect to some demolition materials: “in some cases you are allowed 
to reuse them directly in the construction site, in other cases you are obliged to commit them to dedicated 
platforms or landfills” [Interviewee].  

A further issue emerged from almost all the interviews is the scarce application of existing laws, as in the 
case of Minimum Environmental Criteria (connected to the Green Public Procurement), which are defined 
by law for specific products and sectors, but still missing practical implementation in many public tenders. 
Most of the interviewees suggested to enhance commitment and improve formation of public functionaries 
to address this point.  

Italy has also standardised a good practice for selective deconstruction (UNI, 2020), supporting the plan-
ning and realization of buildings disassembly designed for the recovery of materials and components. 
Moreover, a standardisation process is going on both at national (UNI) and international (ISO) level, to de-
fine a series of standards that will provide: common definitions, principles, domains and frameworks 
(ISO/TR 59004); business models and strategies for business transition towards a circular economy (ISO/TR 
59010); principles and indicators to measure the level of circularity of different organisations (ISO/TR 
59020); good practices for the circular economy and suggestions of strategies for their implementation 
(ISO/TR 59031). These standards are not limited to a specific sector but will be crucial also to the building 
and construction sector (and for the built environment in general).  
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Table 4 Highlights from the National regulatory framework 

WASTE REGULA-
TORY FRA-
MEWORK 

the Italian regulatory framework gathers both national and regional laws 

POLICES (AND IN-
CENTIVES) TO SUP-
PORT BUILDINGS 
REGENERATION 

• Home purchase and/or renovation fund: since 2019 the renovation/re-
structuring bonus allows 50% tax deduction for renovation on private 
properties 

• Eco-bonus: scheme for energy efficiency renovations (until the end of 
2021) allowing for a tax deduction up to 65.0% for renovations and inter-
ventions on the building envelope, aimed to improve energy performance 

• Superbonus 110%: a fiscal measure (until December 2021, even if several 
organisations advocate for longer duration) providing a tax credit amount-
ing to 110% to households for energy efficient and seismic related renova-
tion 

• Earthquake Bonus (Sisma Bonus): a scheme allowing for a tax deduction 
(until the end of 2021) from 50.0% up to 85% (if the interventions improve 
the property by two risk classes) for works carried out for making an 
earthquake-proof dwelling  

• Funds for social housing in earthquake areas: resources allocated to the 
regions hit by the seismic events of 2016-2017 for the financing or co-fi-
nancing the construction of housing to be used for permanent leasing with 
social rent 

 

Finally, there are some specific issues of interest emerged from the interviews and deserving discussion be-
tween stakeholders:  

• Green public procurement (GPP) 
• Extended Producer Responsibility 
• End of Waste  
• Life Cycle Assessment 
• Sustainable finance and EU Taxonomy  
• Material recovery targets 
• Certification, labelling and circularity indicators 

Few interviews also highlighted the need to address regulatory issues regarding the production and man-
agement of citizens’ data (workers, users, etc.), that will be allowed by the introduction of applications such 
as those based on IoT, AI, Advanced manufacturing systems.  

All the stakeholders pointed out that the discussion on regulatory framework is essential both to guarantee 
rapid implementation of innovations and new business models and to guarantee high levels of environmen-
tal and social sustainability.  
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3.4. CSR, open innovation and co-creation practices 

Very few stakeholders cited examples of Corporate Social Responsibility practices related to the building 
and construction sector and its connection with innovation or circular economy issues. With respect to co-
creation practices, however, at least one example was proposed for the building sector and it is referred to 
some decades ago, when the term co-creation was not in use but participatory processes with mutual 
learning activities were already experimented in architecture.    

One of the experts cited the Village Matteotti in the industrial town of Terni as a paradigm of participatory 
process in architecture by Giancarlo De Carlo, in the beginning of ‘70s. De Carlo involved steelworkers and 
their families in the planning activities, through meetings, interviews, debates and exhibitions. He finally 
assumed the role of educator as well as designer and builder. Every phase of the project was considered 
together with the users, who were directly involved in all phases of construction. The village was built on 
users’ requirements, such as separating pedestrians and vehicles, providing private and public green areas, 
having social spaces.  

A recent example of Social Responsibility is provided by an interviewee [type of stakeholder: Industry]. He 
described the Foundation “Prossima Generazione Valle Camonica”, putting together the local authorities 
and industrial stakeholders of Camonica Valley, with the goal to regenerate abandoned industrial areas and 
enable new business activities to grow, in the form of B-corp. This should lead to the creation a “Benefit 
Valley”, combining business profit to positive impacts on society and environment at local level.   

One example of good practice is the Centoc’è project, in Rome, which built a smart community to involve 
citizens in an urban regeneration process and to elaborate circular economy models at urban scale. It de-
veloped activities such as living labs or world café, but also a virtual community. A further example is the 
campaign Civico5.0 (https://civicocinquepuntozero.it/chi-siamo/), which is dedicated to people living con-
dominiums with the aim to provide news, information, good practices about energy efficiency and technol-
ogies enabling the sharing economy.    

One interviewee highlighted also the Sand Network8, developed in 2018 in Milan, as a good practice re-
garding cooperation between different actors along the value chain and aiming at enhancing the possibili-
ties for industrial symbiosis. The aim of this network is to push the local building and construction business 
ecosystem towards circular economy, by introducing innovation and making different group of businesses 
or business functions working together on common objectives.  

Different experts highlighted that ICT technologies, (where needed) in combination with IoT, could support 
new opportunities for participation, such as citizen science activities. For example, citizens could help in 
signal structural damages in buildings and infrastructures, or to collect data about buildings (such as data 
about systems, materials, construction period, etc.).  

 

 

 

 

8 https://retesand.it  

https://retesand.it/
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3.5. Actors of the innovation eco-system 

Innovation in the building and construction sector involves several actors. Different interviews highlighted 
that the “circular by design” approach is a holistic design approach, thus forcing actors from very different 
backgrounds to work together already at the very early stages of conception and design.  

For this reason, the primary stakeholders of the innovation ecosystem (those who are directly involved in 
the work to develop of new technologies, applications and approaches) include a large part of the building 
and construction value chain. In particular, interviewees highlighted few stakeholders having specific roles 
in the innovation process:  

• Construction, materials/chemicals, manufacturing, tech (ICT-IoT-AI) companies: providing the prod-
ucts that constitute the building and all its systems. They are affected by almost all kind of innova-
tion that could be relevant to buildings sustainability.  

• Professionals and associations of professionals (e.g., Architects, Engineers, etc.): designing the 
building and its systems, they also supervise the construction phases. They can take active part to 
the innovation development or simply participate by setting requirements.     

• Research organizations, research centres: providing knowledge to generate innovation and sup-
porting both the technology and the knowledge transfer towards companies and professionals 

• Utilities companies: in some cases, they invest in R&D and/or take part to technology development. 
The services they provide can have a crucial role in solutions for building automation.    

 

Figure 3 Innovation ecosystem of KETs-based innovations for Building and Construction sector in Italy 
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Other relevant stakeholders emerged from the interviews, are:  

• Industrial and sectoral associations (e.g., construction associations) 

• EU, National and regional authorities (regions and cities), territorial districts 

• Funders and investors (e.g., banks and foundations), 

• Regulators, Standard bodies, Certification bodies  

• NGOs, CSOs, Housing association, consumer organizations 

• Trade unions 

• Insurance companies 

• Building owners and users 

• Media 

Even if not directly connected to the innovation development, public authorities and policy makers are 
seen crucial for most of the interviewees. One of them said: 

“Construction sector has always had a huge inertia with respect to innovation. I always visualize it like 
an enormous elephant made by billions of ants. But, if few ants move in the right direction, then the 
whole elephant will move. Public authorities play a key role to stimulate the first ants. If they are an 
evaluation criteria or minimum requirements to access public tenders, then innovation and sustaina-
bility will represent a competitive advantage”. [Interviewee]   

Public authorities are seen as an enabler by almost all the experts. They have the possibility to support in-
novation giving competitive advantage both through regulation and Green Public Procurement. On the 
other side, their inertia or wrong choices have the effect to stop innovation.  

The key role is assigned to designers, since they make the most relevant choices. An industrial stakeholder 
synthetized that  

“the construction companies realize what is prescribed by the project and usually professionals are 
also responsible for the coordination of on-site operations” [Interviewee].  

In this perspective, the role of professional associations (mainly architects and engineers) is thus crucial to 
provide them formation and updates about innovative solutions, best practices, regulatory framework, and 
so on. This is crucial for small (or individual) professional studios, which usually don’t dispose of resources 
(mainly in terms of time and people) to follow the last updates. In some cases, a generational gap has been 
also highlighted, with new generations of professionals generally more open to new construction para-
digms and materials, digitalization, innovation and sustainability.   

Since most of the “products” are designed to last several decades after their construction or renovation, as 
highlighted by different interviewees, the list of actors that will have a stake on the product during its life 
cycle is broaden than what could be expected in other industrial sectors. This is also one of the main rea-
sons for the importance of collection and availability of information about materials, systems and compo-
nents: this kind of knowledge will allow future generations to intervene on buildings and infrastructures in 
a more efficient way with respect to what we are able to do nowadays.   
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A “special” stakeholder is, thus, represented by future generations as described by Feige et al. (Feige, 
Wallbaum, & Krank, 2011). Even if they cannot take part to the innovation process, they should be one of 
the main targets of the transition towards a circular economy, in particular in a sector where products are 
designed to cross generations.  

SocKETs experts interviewed in the first phase of the project, in order to identify the relevant information 
and issues for this case study, Include:  

• 1 NGO from civil society, dealing with environmental issues and social issues connected to them 
• 4 different R&I actors:  

o the Architecture, Built Environment and Construction Engineering Department of a Univer-
sity 

o an R&I District, born to develop Innovation in the building and construction sector, with 
specific focus to seismic security and environmental sustainability and with partners repre-
senting the whole building and construction value chain 

o a private research centre, dealing with materials, technologies, and design, working on 
both R&I and Technology Transfer (mainly to SMEs) activities 

o a (large) public research centre, which is the national reference point for new technologies, 
energy and sustainable development  

• 2 different business stakeholders:  
o a professional designer studio, gathering both Architects and Engineers 
o an innovative start-up dealing with R&I, Technology Transfer, training and dissemination, 

with specific focus in the fields of advanced materials and digital technologies (IoT, AI, big 
data analysis, etc), also applied in the construction sector 

• 2 different industrial stakeholders:  
o an industry producing materials for building and construction, dealing with both natural 

and innovative materials and solutions, and working with a deep implementation of ad-
vanced manufacturing processes    

o an industrial association of building and construction companies 
• 1 policy actor:  

o a certification agency, dealing with buildings energy certifications and environmental label-
ling. 

4. Societal and ethical aspects  

Since KETs-based innovations may bring disruptive changes in everyday life and the circular economy itself 
aims at changing society, it is crucial that both the innovation and the transition towards sustainability en-
sure inclusiveness and social desirability. For this reason, interviewees were asked to start reflecting on the 
ethical and societal aspects connected to the expected large diffusion of emerging technologies in the 
building and construction sector as well as throughout the built environment.  

4.1. Ethical and social conditions and implications 

SocKETs interviews highlighted that shifting of the building and construction sector towards the circular 
economy implies the adoption of a new paradigm. This deep change is not limited to the main stakeholders 
of the building and construction sector: it involves cities, people, relations and activities. The most evident 
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impacts are those on the environment, however there are also relevant societal and (some) ethical issues 
emerging from interviews.  

The interviewees highlighted a series of implications. Most of them are connected to environmental issues, 
but they also include relevant ethical and societal aspects:  

• Reduction of waste from the building and construction sector, towards (near) zero waste ap-
proaches  

• Incentives and green public procurement, which emerged as crucial points to overcome economic 
barriers for innovative solutions, but also to demonstrate (through public investments) their perfor-
mances and the possibilities they add for all the actors along the value chain 

• Waste traceability, together with end-of-life regulations to facilitate the reuse of components and 
recycling of secondary raw materials will not only reduce environmental impacts, but will also im-
prove legal aspect connected to waste management 

• The need to improve standards in terms of circularity (including energy consumption, use and recy-
cling of building materials), also through the adoption of certifications and labels (such as Level(s), 
LEEDs, and many others, even too many according to interviewees)  

• Improving safety standards, both for workers and end users 

• Innovation and sustainability call for a strong communication towards citizens but also between 
different stakeholders 

• The need to increase public awareness with respect to innovation and quality 

• The opportunity to develop urban labs to test new solutions (smart cities) 

• The possibility to introduce new models of funding for restoration actions (incentives, sharing pub-
lic-private, etc) 

• Switch to collaborative modes, sharing economy models/sharing of assets 

• Diffusion and inclusiveness of changing opportunities: an innovation enabling a small enhancement 
for a huge number of people/cases should be preferred with respect to a spectacular innovation 
accessible to a niche of people  

• Complexities related to the data such as property, value, use of data, where data are stored, con-
sumption associated to large data centres.  

• Large use of sensors and processors (not only in large supercomputing facilities but also in edge-to-
edge computing) is connected to large consumption of materials and also critical raw materials (Eu-
ropean Commission, COM(2020) 474),such as rare earth elements or lithium, with environmental 
but also geopolitical implications  

• “All the technology brings wellbeing to citizens who can afford it and probably in few years a large 
part of technologies will be available for a large part of citizens, at a certain point they will become 
the only products available on the market” [Interviewee] 

• Public housing as a way to test and diffuse innovation. 

  “In the past, public housing represented the opportunity to test new solutions. This should 
be reconsidered since connecting investments in public housing renovation to the 
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experimentation of innovative solutions for sustainability could bring large impacts from 
the technological, economic, societal and environmental point of view” [Interviewee].  

• The digitalization of buildings design through the BIM approach, introduces the IPR issues about 
the property of the data and the design project itself.  

All these issues deserve further and deep reflection with citizens and stakeholders, during the development 
of the Italian case study.  

4.2. Public and stakeholder awareness  

The general public started to have awareness about energy efficiency thanks to national laws setting legal 
obligation to energy labels for buildings and providing lot of resources to encourage energy efficiency as 
well use of renewable energy production systems in private buildings. The easy-to-understand energy label 
allows the user to recognize a better investment when purchasing (or renting) a house.  

“Thanks (mainly) to the national laws about building energy labels and the great incentives to energy 
efficient renovations even my grandmother knows that the building may have a coat (as a thermal 
insulation system)” [Interviewee] 

Increased awareness on the possibility to increase well-being and reduce energy bills is raising interest by 
the general public to energy efficiency renovations. Also increased general interest to environmental issues 
is contributing to diffuse a new perception on the need to increase building energy performances. But this 
raising awareness process is a slow process, and a lot of people still have reluctance to invest on renova-
tion, maybe because it is still seen as a cost rather than an investment.  

A similar perception emerges with respect to innovation. On one side, in recent years there is a raising per-
ception that innovation could help the building and construction sector, however different experts under-
lined the scarce attitude of people (including some stakeholders) to recognize quality and to evaluate the 
added value of innovative solutions.  

A crucial aspect emerging from almost all interviews is the lack of awareness of citizens and stakeholders 
about the performances and quality of advanced materials, in particular those containing recycled materi-
als. Experts underlined that small and micro construction companies show skepticism about performances 
of advanced materials embedding production scraps or waste, while end users are mainly concerned about 
possible toxicity of materials they will be in contact with. In order to overcome this kind of cultural barrier, 
one expert state that 

“We should stop to call them ‘waste materials’, we should call them ‘secondary raw materials’, as 
alternative to virgin raw materials. The trust toward a product is essential.” [Interviewee]. 

5. Cultural aspects  

Business culture 

The interviews highlighted that the building and construction sector in Italy tends to be quite conservative 
in terms of innovation and use and application of new technologies. There are very few innovation and tech 
intensive companies working in the field. One of the main reasons is that the field is mainly made of small 
and micro businesses, and this usually impedes the access to (funds and) the most advanced technologies. 
The business culture of these small and micro businesses prevents (or represents a strong barrier to) 
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clustering and growth, and in some cases sees quality and sustainability more as barriers (costs) rather than 
competitive advantages. In this condition, the introduction of technology is often a request of the single 
customer.  

One expert said that “the most critical phase is the work in the construction site. Here we find that a 
major part of these small businesses still works in an artisanal way and are anchored to a model 
based on manual unskilled labourers, since this offers competitive prices compared (in the short term) 
to more advanced construction systems”. [Interviewee] 

Associated to this issue, there is also a limited connection between the actors of the sector and limited in-
formation and education initiatives. All the experts agreed that the sector would benefit from: 

• Continuous interaction between the stakeholders in order to develop cooperation models that 
could make them work together in rethinking the whole process 

• Regular information made available throughout the innovation ecosystem, about technologies, 
methodologies, new products, regulatory issues, opportunities, etc… experts also agree that these 
should be mainly provided by public authorities and by associations (trade unions, trade associa-
tion, etc…).  

• Professional education for all the stakeholders involved in order to increase awareness on differ-
ent aspects, including (but not limited to): new technologies and innovation, regulatory and legal, 
economic and market, environmental and safety aspects. The lack of education on recent updates 
leaves small (micro) businesses out of the innovation process. It is also crucial for each stakeholder 
to gain consciousness about its role in the value chain and the possibilities to collaborate with 
other actors to improve both its job and the whole sector.  

“Professional education is a crucial aspect but is often underestimated, in particular with respect to 
sustainability issues and innovative solutions, but also with respect to regulatory framework and 
good practices.” [Interviewee] 

The professional education should not be limited to private organizations (industries, construction compa-
nies, professionals, etc…) but as well to policy makers and local authorities, in order to avoid the risk of reg-
ulatory unpreparedness.  

“Scarce formation in public authorities leads to unused instruments such as Minimum Environmental 
Requirements. If public authorities are not aware about the possibilities provided by latest innovative 
solutions, then there will be an issue of regulatory framework preparedness”. [Interviewee] 

Need for a culture of quality and sustainability 

Interviews highlighted that we should invest on education and communication actions in order to make 
people recognize the value of an increased quality and sustainability in buildings. They connect this lack of 
interest (which sometimes is also scepticisms) towards new solutions to increase quality and sustainability 
as a cultural issue.   

One expert said “Architecture is Ethics, because it should be by definition connected to the environ-
ment <<to reach harmony>> and providing answers to people’s needs. We lost this idea of Architec-
ture during the latest decades of the XX century, when the idea that houses for the masses should 
only be designed to be cheap became a kind of general principle”.  [Interviewee] 
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Experts underlined that in recent years the diffusion of the energy labels allowed for example citizens to 
rapidly recognise the value of reduced energy consumption and this is increasing the demand for this kind 
of solutions. They suggested a similar approach in order to highlight the circularity of buildings, even if it is 
made by a series of different issues (reduced consumption of natural resources, maximization of reuse, op-
timization of consumptions, etc…). In the case of innovative materials (e.g., nanomaterials) or materials in-
cluding recycled parts (e.g., materials from waste) people are often sceptical about the actual quality and 
worried about possible toxicity and negative long-term effects on health. Sometimes this is due to difficul-
ties in finding but also understanding the information about innovative solutions.“The information support-
ing the material is crucial both for the workers and the end-users”. [Interviewee]  

However, a need for a diffused culture embracing general sustainability and innovation aspects emerged. 
This would also support the dialogue between stakeholders and the general public. SDGs and European Di-
rectives helped in developing a debate on sustainability of the built environment inside the society, at dif-
ferent levels, but a strong communication is still needed for every kind of innovation activity in order to in-
form and motivate people. For example, during the last five years people are more conscious about envi-
ronmental issues and their connection with health, they are asking more actions to reduce pollution, out-
door but also indoor.  

In recent years there has been an increased consciousness both in the private and the public sector that 
innovation can bring sustainability, increase wellbeing, but also support productivity (thus increase gains). 
This kind of consciousness should be also transferred to citizens that should be aware that innovation 
bringing quality and sustainability, should not be seen merely as a cost since the advantages (from the eco-
nomic point of view, but also in terms of wellbeing) can be more than the initial investment.    

Generational issues 

There is a generational diversity in stakeholders’ approach. Younger people are more open to innovation, in 
terms of materials as well as in terms of attitude to change processes and approaches. Older people tend 
to think “I’ve always done in this way, I will keep my habits” [Interviewee], even when change is prescribed 
by law and also in the case of professionals. A similar inclination can be found in younger end-users.  

From competitive to collaborative systems 

Linear economy pushed the stakeholders (but also citizens) in a permanent competition to grab resources 
and to lower prices, also to the detriment of environment, safety, wellbeing, etc. Similar cultural ap-
proaches permeated the whole society. Interviews highlighted how, in contrast to linear economy, circular 
economy needs a holistic approach, with strong integration between systems and collaboration between 
different actors.  

For example, the digitalization of buildings design through the BIM approach and the possibility to share 
the information since the very early stages of a project, allows the different stakeholders to cooperate in 
order to maximise the opportunities and the efficient of the whole project.  

In a similar way, the sharing (e.g., of energy production equipment in energy communities) of assets, infor-
mation and services could bring people to build a new community dimension connected to their neighbour-
hood.    
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6. Interest in co-creation and SocKETs activities 

Almost all the experts showed interest in multi-stakeholder and public engagement activities, since they 
expressed a strong need to strengthen the integration between the different stakeholders along the value 
chain and to push for cooperation throughout the whole innovation ecosystem. The main peculiarities re-
garding the interest in taking part to co-creation processes and in particular to SocKETs activities refer to 
the business and industrial stakeholders and to the research stakeholders.  

Business and industrial stakeholders 

Interest in participating in public engagement and co-creation activities, is mainly motivated by the possibil-
ity to promote the characteristics of their innovative products to other stakeholders and to enhance people 
awareness on the importance of employing sustainable and high-quality building and construction systems. 
Also, the possibility to become a testimonial raised the interest in participation, as well as having the possi-
bility to collect a list (database) of good practices. 

Further motivations are the possibility to network with other stakeholders to develop results that could be 
taken by the national Government as input for regulatory improvements, expanding knowledge about good 
circular economy practices from other fields (or other countries) that could be imported in the building and 
construction sector, interact with operators from other sectors that could exchange scrap materials with 
the building and construction sector.  

“A good example of dialogue between stakeholders was the CIRCE project, allowing to exchange 
knowledge and best practices also across different sectors”.   [interviewee] 

Research stakeholders 

“Since the built environment is related to people’s everyday life, everything that needs to change 
should be supported by strong communication campaigns” [Interviewee].  

Debate involving people is crucial also to highlight barriers and ways to overcome them together. 

A motivation for involvement in participatory processes is the possibility to interact and reflect with other 
people, the need to create connections (also with stakeholders in different positions along the value chain) 
and share good practices. Similar co-creation actions are provided by ICESP (Italian Circular Economy Stake-
holder Platform) and the Green Building Council.  

“Artificial Intelligence should also be introduced in co-creation processes in order to support dialogue 
between different stakeholders with completely different backgrounds” [Interviewee]. 

Finally, a large part of the interviewed experts shown interest in receiving the final report of the interviews 
made by SocKETs, to know the information and perspectives collected from other types of stakeholders.   
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7. Conclusions 

In this report the possible role of KETs-based innovation in supporting the building and construction transi-
tion towards a circular economy is analysed. The study has been conducted both through desk research 
and experts’ interviews and will be useful to the SocKETs project to build a case study to experiment co-
creation to drive the development of technologies or innovation strategies in the sector.  

The most relevant Key Enabling Technologies for the sector emerged from literature and interviews are: -
Advanced manufacturing processes, IoT and AI, Advanced materials (also including solutions based on recy-
cled materials and natural materials).  

A crucial societal aspect emerging from the interviews is that the best possible innovations are not the 
most performing ones in absolute terms, but the ones ensuring the broadest application throughout both 
the value chain and the built environment. This will ensure to maximise the social, environmental and eco-
nomic benefits but will also need strong participatory processes to enhance cooperation between stake-
holders and interaction with citizens.   

However, different barriers to the diffusion of KETs-based innovation in the sector to support circular econ-
omy are envisaged, such as regulatory unpreparedness, business culture and fragmentation in the sector, 
lack of formation, scarce integration between stakeholders, scepticism with respect to innovation.  

All the stakeholders agree on the fact that innovation will push for deep changes both in the value chains 
and in the way people are used to consider and live their homes and the whole built environment.  
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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 with societal values and 
needs. Socket will facilitate co-creation between industry representatives, researchers, policy makers, 
end-users, civil society representatives and citizens, and 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 the joint development of new value.  

This report is part of a collection of case studies on co-creation and KETs based innovation developed 
within the SocKETs project and is focused on circular economy in Estonia.  

It provides an analysis of the innovation eco-system based on the innovation context, the barriers and 
opportunities for the introduction of new technologies, the key actors, relations and networks involved, 
and the relevant actions taking place. It presents the views of and data from various stakeholders 
directly and indirectly responsible for the transition from linear to circular economy in the country. 

This report is based on desk analysis and interviews with select stakeholders. In the course of 
compiling the case study, six stakeholders were interviewed, including one funding agency, a ministry, 
an institution of higher education, a business accelerator and two NGOs. 

2. Applications and KETs involved 

2.1. Opportunities and challenges 

The interviews revealed that Estonia is trying to move towards a more circular economy in order to 
leave behind deep-rooted linear economy models that have been detrimental for the health of the 
environment both globally as well as locally. However, the historical burden of the Soviet era that 
shaped the value system of a large percentage of the Estonian population active in business today, 
makes swift changes difficult as the notions of ownership, abundance and consumption for pleasure 
and not only because of need were suppressed under the Soviet rule and are currently still being 
embraced by the once oppressed citizens of the country. On the other hand, since living under the 
Soviet rule also made people crafty and clever with the resources they had since there was a general 
scarcity of free resources in every sphere of life, there is also a long-lasting tradition of using materials 
to their full potential still alive, which is a good starting point for companies aiming to develop more 
circular and closed-loop production models. 

AHHAA’s case study deals with circularity and efficiency in the use of resources throughout the value 
chain of products and services. The case study focuses on the shift from a linear economy to a circular 
economy in different industrial sectors in Estonia as well as in people’s mindsets. 

The circular economy system and principles applicable in Estonia as well can be characterized by the 
following diagram characterizing the system of circular economy: 
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Figure 1: The system of circular economy 

All of the interviewees stated that circular economy - as a more sustainable model of economy - could 
be applied to a variety of sectors in the country, such as construction, forestry, food and food 
packaging, waste management, furniture, and other commodities. Interviewees mentioned, for 
instance, that alternatives to single-use plastic containers for courier-delivered and other types of 
takeaway food are currently being developed. In addition, food production by products were mentioned 
as a potential source of an additional revenue stream for companies Applying circular methods to using 
leftover and scrap wood from the construction sector, in particular the excess of wood when making 
windows and doors, was highlighted as well as a means of finding new outlets to wood. 

However, one of the interviewees pointed out an interesting semantic issue with the translation and, 
consequent interpretation of Key Enabling Technologies in Estonian: 

“I find it odd that Key Enabling Technologies is translated into Estonian as ’Technologies Enabling 
Progress’. However, in the modern times and in the context of circular economy, ’progress’ cannot 
be defined the same way as in while talking about classical, linear economic models since in this 
new framework, ’progress’ is seen as making sure the people’s living environment is preserved, 
people adapt better and new solutions are offered to individuals, companies and the society as a 
whole. In order to maintain our living standard, we need to drastically change our lifestyle to 
become less demanding, to consume less and to produce less as well.” [interviewee] 

 

 

 

 

 



SocKETs  

 

6 

2.2. Technologies 

The interviewees said that valorising “waste” - or rather “leftover materials”- are the two priorities to 
promote circular economy in the country.  

They listed the following to be the most influential KETs on the local scene at the moment:  

• advanced materials 
• advanced manufacturing 
• life-science technologies  
• artificial intelligence (to a smaller extent) 

Advanced materials and advanced manufacturing technologies were considered the most promising 
KETs to develop industrial solutions addressing climate change. They were also considered as the ones 
that could reshape public’s consumption patterns and make them more circular.  

The focal point in advanced manufacturing and advanced materials is, first, finding ways to maximise 
the use of everything any given resource entails and, after the lifespan of any given product, find ways 
to extract and recycle all the materials that were used for making it. This topic has been prioritized by 
the government-backed funding schemes in the country, for instance the Environmental Investment 
Centre has given funding to projects aimed at the most optimized use of product components in 
batteries. 

Some examples of advanced materials and manufacturing technologies were underlined by the 
interviewees.  

In order to reduce the use of plastic packaging, a new product was mentioned, which uses the waste 
of the fishing industry to synthesize materials that can be used for making packaging for smoothies 
and honey. All in all, the interviewees claimed that when it comes to materials, polymers seem to 
become less and less popular, Monomers are taking over the market once again in order to make 
recycling easier and more efficient and to make recycling release less toxic components into the 
atmosphere. It was also noted that many local start-ups focus on modernizing the production of 
materials and products by trying to replace non-biodegradable plastics with biodegradable/compostable 
alternatives (for instance, in order to replace the single use containers food that couriers use with 
washable alternatives). Universities also investigate the options in the material science departments. 
The potential of wood in revolutionizing the sustainable production in the different sectors was also 
mentioned on several occasions. The adoption of the circular economy approach is seen as being able 
to encourage the development of new outlets for wood. For instance, wood could be used for 
manufacturing fabrics. Studies on the wood properties and ongoing developments to make wood fire 
and water-resistant, yet keep it an easily manipulated and light material to build with, are showing us 
that wood is also a true material of the future, making it possible to erect structures that traditionally 
have been built by using different materials, such as concrete.  

“Also- as wood is one of the most commonly used local building materials in Estonia with the 
wooden house manufacturing sector being the biggest in Europe, innovating the technology of 
building with wood could have major impact locally.” [interviewee]  

3D printing as a method of advanced manufacturing was seen as a very promising way to achieve 
some of the goals of circular economy as it enables to replace details, use modular pieces and renovate 
in ways that keep any structure’s integrity intact and does not require the total demolishing and 
rebuilding of such a structure.  

Artificial Intelligence. It has been declared that The Estonian Ministry of the Economic Affairs and 
Communications wishes to introduce AI in the construction sector to develop pre-screening technology 
for assessing building permits at the very first stage of review after being submitted by the permit 
applicants in order to reduce the workload of officials (https://www.mkm.ee/et/uudised/ehituslubade-

https://www.mkm.ee/et/uudised/ehituslubade-menetlusel-tuleb-appi-tehisintellekt
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menetlusel-tuleb-appi-tehisintellekt). However, interviewees noted that the systematic collection of big 
data in order to optimize offers and the customer experience in various sectors is still at an early stage 
in the country. Digital technologies in Estonia are currently used to help traditional industry players to 
better monitor their industrial and production processes but clear steps to broaden the scope of digital 
technologies and change existing traditional business models into more circular options are still yet to 
be made. 

Life-science technologies were also mentioned as prospective change-makers by highlighting the work 
of a student company (i.e. a company owned by young people still going to school full-time) that uses 
leftovers from the forestry industry to extract a compound used in the food industry. However, it was 
also mentioned that Estonia currently lacks biotechnologies that could be escalated and used on a 
massive scale. 

 

3. Context of the innovation eco-system 

3.1. Main values and principles  

Circular Economy needs a change of perspectives, as going from linear to circular also means 
transforming competitive relations into cooperative ones. In fact, in order to better design resources 
cycles, it is useful to think about the whole systems and follow cascades (that can be – for example – 
referred to successive uses of the same product or material through different applications, but also 
successive use of the same materials across different industries). This is one of the reasons in favour 
of the “value chain” approach of the New EU Circular Economy Action Plan1.  

The interviewees confirmed that in Estonia circular economy competes on equal ground with traditional 
economic practices, there are no tax incentives or boosting mechanisms in place (yet). 

The interviewees listed the following legal threats and benefits relevant to the local scene: 

• Overregulating (with fines) would be dangerous. In that respect, new regulations (the Green 
Deal, new local laws related to it) might make implementing changes a time-sensitive and ur-
gent matter, which might make it unmanageable for companies and people. 

• Incentives (such as tax cuts) would, however, promote the development of new technologies 
and help more companies transition. Legislative challenges need to be solved but incentives 
and tax cuts can only be introduced once enough companies needing them. Until then, pio-
neers need to find another way. 

• From a funding institution’s point of view: businesses always need to invest more than NGOs, 
which might make them resentful and want to abandon their original (good) plan. Great 
changes to the existing business model seem daunting to companies, especially when they re-
quire significant investments. 

 

 

 

 

 

1 A new Circular Economy Action Plan For a cleaner and more competitive Europe, COM(2020) 98 

https://www.mkm.ee/et/uudised/ehituslubade-menetlusel-tuleb-appi-tehisintellekt
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3.2. Market description 

Circular economy is expected to provide benefits that are operational as well as strategic, on both a 
micro and macroeconomic level. The World Economic Forum identified it as trillion-dollar opportunity, 
with huge potential for innovation, job creation and economic growth. However, the implementation of 
circular economy aspects requires changes in manufacturing value chains and as well economic 
models. 

According to the Ellen MacArthur foundation2, circular economy is an economy that is restorative and 
regenerative by design. In a circular economy economic activity builds and rebuilds overall system 
health, keeping in mind the importance of the economy needing to work effectively at all scales – for 
big and small businesses, for organisations and individuals, globally and locally while being based on 
three principles: 

• Design out waste and pollution 
• Keep products and materials in use 
• Regenerate natural systems 

The main issues and problems in adopting circular economy practices pointed out by the interviewees 
were as follows: 

• Finding a functional business model or the way to ’sell’ the new, more expensive, circular-
economy based solution to the customers who are used to buying goods and services for a 
lower price. The companies, despite having innovative solutions, often struggle with defining 
who their main customer is and how to appeal to them. 

• The term ’circular economy’ is still relatively unknown and the benefits and opportunities of 
this economic model are not widely known. While the citizens are aware of more commonly 
known concepts related to environmental conservation, such as the need to recycle and the 
importance of avoiding packaging when possible, the scope behind circular economy still 
needs clarification. 

• No particular stakeholder sees finding solutions to environmental issues as their main area of 
responsibility, different stakeholders keep passing the baton of responsibility to others with 
nobody really taking responsibility for implementing fundamental changes. The interviewees 
noted that, for instance, businesses often see it as the responsibility of the government to 
adopt fundamental changes in taxing and incentives for more circular economy-based business 
activities to merge while the consumers, on the other hand, see it as the responsibility of busi-
nesses to develop more sustainable products and services to choose from. 

• There is a lack of investments into research and innovation that could boost the transfer to a 
circular economy throughout the country. The interviewees critiqued the low percentage of 
governmental investments into innovation and research from as far back as 1991 when Esto-
nia regained its independence since the sums invested have steadily stayed under 1% of the 
GDP throughout the period. 

• There is the issue of how to deal with the historical legacy of the country – how to tackle and 
reuse the abandoned common farm and manufacturing buildings erected during the Soviet 

 

 

 

 

 

2 Ellen MacArthur Foundation, https://www.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail 
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times from the middle till the end of the 20th century that were made using low quality materi-
als and sub-standard construction techniques. There are numerous large structures still stand-
ing in various locations in the country that are difficult to reuse because of the quality of the 
materials and workmanship but also because they are often located in remote rural areas, far 
away from cities and towns with very little potential users in the vicinity. 

• Issues in changing people’s expectations and behaviour and instilling the mentality of choosing 
renovation over building new structures and using the resources to the full rather than wasting 
certain materials on a regular basis. The generations that grew up under the Soviet rule during 
the second half of the 20th century had to endure extreme poverty and lack of essentials dur-
ing their formative years, which makes them susceptible to overconsumption at the present 
time when there is an abundance of goods and services available. Convincing them that they 
should return to frugality (at least in some areas of life) is a challenge. 

• The lack of local good practices and experts and reluctance of various stakeholders to cooper-
ate (this is seen as a cultural particularity). Since circular economy is a rather new concept in 
Estonia, not many professionals have gone through specific circular economy-related training 
or gained work-related extensive knowledge in the area. Engaging new stakeholders to de-
velop and implement the concept, even with the help of local opinion leaders, is seemed as 
quite difficult as there are very few available. Policy frameworks, normative and regulatory as-
pects 

 

3.3. Policy frameworks, normative and regulatory aspects 

On the EU level, the following frameworks could be of interest:  

• European Green Deal, renovation wave 
• First Circular Economy action plan: CE package, EU strategy for Plastics 
• New Circular Economy action plan: Strategy for a sustainably built environment, revi-

sion of the Construction Product Regulation, revision of material recovery targets set in 
EU legislation for construction and demolition waste and its material-specific fractions 

• EU industrial strategy: RED II 

The EU strategies, frameworks and regulations listed define sustainable development goals, emission 
targets and standards for environmentally friendlier production and manufacturing that can and will 
have an effect on national laws regarding various sectors, which will, ultimately create new, more 
ecologically-oriented standards of business. These standards will then be imposed on businesses, 
NGOs and other stakeholders, inspiring them and incentivizing them to change their linear business 
models for circular ones. 

Specific issues of (possible) interest:  

• Green public procurement (GPP) 
• UNECE EPR 
• End-of-Waste  
• Life-cycle assessment 
• Sustainable finance and EU Taxonomy  
• Material recovery targets 

Since these specific issues deal with the methodology used for assessing countries’ progress in making 
sustainable policies a priority, finding ways to accelerate change by improving the taxing and fining 
systems and meeting the targets set for the reuse and recovery of resources, they can be helpful for 
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the KETs-adopting scenario of Estonia as the country is currently focused on finding functional 
solutions to switch from linear to circular economy on a wider scale. 

“The Estonian Ministry of the Environment has ordered the consultants of the Technopolis Group to 
carry out a widescale mapping of the situation of circular economy practices and people’s attitudes 
in Estonia in order to move forward with new laws and initiatives” [interviewee] 

On the national Level, the following frameworks could be of interest:  

• Waste regulatory framework (including End-of-Waste),  
• Regulatory framework for Renewable Energy Communities,  
• Estonian development strategies (such as Säästev Eesti 21 https://www.ri-

igiteataja.ee/akt/940717)  

The frameworks listed include a local component, they speak about the ways communities can evolve 
and change and are specifically designed to fit the local (cultural) conditions, thus having the potential 
to help businesses understand the local aims and conditions before making major changes to their 
business models. 

 

3.4. CSR, open innovation and co-creation practices 

The interviewees mentioned several collaboration, co-creation and public engagement activities they 
have organised or partaken in, a number of which take place at regular intervals. Several of these could 
also be used in the SocKETs project either as inspiration for the formats used during the public 
engagement activities or as means for communicating about the project to a wider audience. 

Examples of innovation and co-creation practices mentioned by the interviewees: 

• Innovation Days (IDays)– an event that brings together early phase ideas + judges + mentors 
(in the Tartu Biotechnology Park) 

• BioHackathon – a 24-hour-event for developing early phase ideas with mentors (in the Tartu 
Biotechnology Park) 

• Circular economy hackathon (in the Tallinn University of Technology) 
• Design sprint – an agile method for testing and validating ideas in 4 days (in the Tallinn Uni-

versity of Technology) (https://uxplanet.org/whats-a-design-sprint-and-why-is-it-important-
f7b826651e09?gi=247f8ebb0441-  )  

• Information days for prospective applicants of sustainable technology projects to introduce the 
funds available (by the Environmental Investment Centre)  

• Citizen assemblies to discuss sustainability-related issues with the citizens in a well-structured, 
co-creation-based manner (by Green Tiger) 

• A club called the Co-Creation Club started in order to map good co-creation practices for the 
government (by Green Tiger) 

• The Accelerate Estonia programme, which is a government-backed platform partnering with 
entrepreneurs to solve relevant global problems (by the Estonian Ministry of the Environment) 

• The Negavatt and Mini Negavatt competition aimed at students developing environmental pro-
jects with the best ideas being awarded monetary prizes (by the Environmental Investment 
Centre) 

• Startup competitions (by the Estonian Ministry of the Environment) 

  

https://www.riigiteataja.ee/akt/940717
https://www.riigiteataja.ee/akt/940717
https://uxplanet.org/whats-a-design-sprint-and-why-is-it-important-f7b826651e09?gi=247f8ebb0441-
https://uxplanet.org/whats-a-design-sprint-and-why-is-it-important-f7b826651e09?gi=247f8ebb0441-
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4. Actors of the innovation eco-system 

4.1. Significant stakeholders  

The following categories of stakeholders have been identified as relevant for the case study: 

• Construction, building, chemicals, manufacturing, tech (ICT-IoT-AI) companies 

• Industrial symbioses  

• Sustainable clothing and fashion companies and their CEOs 

• Citizen initiatives  

• Small companies and start-ups  

• Research organizations, industrial and sectoral association construction associations  

• Utilities companies 

• National and regional authorities (regions and cities), territorial districts 

• Funders and investors (banks and foundations, funding agencies), 

• Regulators  

• NGOs, trade unions, housing association, consumer organizations 

While discussing the most prominent KETs highlighted by the interviewees, i.e. advanced materials and 
advanced manufacturing, life-sciences and artificial intelligence, they particularly stressed the relevance 
of involving companies, industrial symbioses, citizen initiatives, funders and investors and both national 
as well as regional authorities.  

 

Figure 2: Innovation eco-system for the circular economy in Estonia 
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5. Ethical and social conditions and implications 

The interviewees listed the following social and ethical threats and benefits: 

Social threats and benefits 

• Shutting down industries that affect many people (resulting in, for instance, job loss) could 
cause social outrage and make people distrust circular economy. The ’not in my backyard’ attitude 
must end before change can occur. This threat is related to the government’s plan to stop oil shale 
mining and switch to a more sustainable energy production practice but since a large area in Eastern 
Estonia has been involved in the mining industry for decades, this can have a major effect on 
employment and perceived social justice. 

• If a product/service becomes more expensive or more inconvenient to use due to being 
produced using circular economy practices people might not want to buy it. The change of 
consumer mentality goes hand in hand with the affordability of new products and services. 
Currently, the living standard does not allow everyone to opt for the greener, more circular version. 

• Taking up the use of waste/residual products from an established production process can 
create new jobs and new revenue streams for companies.  

 

“For example, if tomato paste manufacturers would not throw away the side products, such as 
seeds and skin but use these instead for making other products, such as fertilizers or sunscreen, the 
companies would increase their revenue and be able to hire more employees” [interviewee] 

 

• Wanting to reduce CO2 emissions by producing locally can also reduce supply-related risks 
since the company does not have to ship its resources from far away locations. This, in turn, 
ensures the products are always available for customers for the agreed upon and acceptable 
prices. This aspect is especially relevant to future proof supply chains for potential new pandemic 
outbreaks or other global disasters. 

• A loyal customer base gives companies the chance to develop their brand and make it better 
since it enables companies to improve their offer according to their customers’ needs and 
expectations, setting such companies apart from competitors. 

• Smarter solution to valorize the available and already used resources as much as possible is one 
of the main benefits of circular economy. Making circular economy attractive and acceptable 
should be a priority. Engaging art and all the senses in addition to technology developers to do so 
should be the goal. 

 

Ethical threats and benefits: 

• In a circular economy company, employers can pay fairer salaries to their workers and always 
be aware of the origin of the raw materials they use. 
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5.1. Public and stakeholder awareness on the technologies 
and products  

In general, according to the interviewees, the public awareness on environmental issues is growing 
more and more and the public is willing to engage in dialogue on such theme. However, circular 
economy is still seen as a rather new topic. For the citizens, it seems challenging to accept some of 
the main cornerstones of circularity, such as the concept of services instead of products, the need for 
intense collaboration between stakeholders to ensure transition and the fact that a significant 
percentage of the outcome relies on the design process. For the public, the fundamental change in 
mentality is difficult to grasp, the wow-effect of new solutions seems easier to grasp. 

The interviews revealed that the older generation is more challenging to convince, but the younger 
generation (the so-called Greta Thunberg generation) almost demands greener and more circular 
solutions. Consumer behaviour (such as the demand for eco-labelled products and services and less 
packaging) is slowly starting to influence production and the product and service offer available. 

From the funders’ perspective, organisations’ interest in funding opportunities in circular economy is 
significantly higher than in other environmental awareness areas, which could be explained by people’s 
growing interest in more ethical ways of production and consumption. 

 

5.2. Cultural aspects  

Circular economy processes are expected to have a broad impact at a social and economic level. 
Changes in industrial processes will require the transformation of entire supply and value chains, and 
new skills and type of work organisation, consumers and citizens habits and behaviour will likely need 
change, and new ways of interaction (both business to business and business to consumer) will 
emerge, enhancing synergies, symbiosis and giving value to peculiarities of organisations and local 
communities. 

In Estonia, the interviewees found that people are increasingly more aware of environmental issues but 
often fail to see the bigger picture – recycling and sorting waste are issues people are aware of but 
they are not that familiar with the concept of transforming products to services, ownership to sharing, 
which are at the core of circular economy. The Soviet heritage means that certain generations, 
especially those who spent their childhood and young adult years under the Soviet rule between 1939 
and 1991 are not new to the concept of using up all the potential of any resource, fixing and creating 
new value from something old and generally not leaving behind a vast environmental footprint since 
during these times this was as necessity to survive.  

Culturally, however, Estonians find it hard to collaborate. It is both a trust issue as well as a habit to 
prefer keeping private and deal with all challenges on one’s own. This, however, as the interviewees 
pointed out, has led to there being very few examples of industrial symbiosis set up in the country (to 
date, nothing comparable to the Kalundborg Symbiosis in Denmark - http://www.symbiosis.dk/en/ -has 
been initiated). Due to the fact that companies do not generally wish to collaborate, entrepreneurs 
even question whether it would ever be possible for such symbioses to become a reality in the country. 

On the geopolitical level, transitioning to greener energy production and abandoning oil shale mining in 
order to produce electricity is a controversial matter. It affects a large part of Eastern Estonia and has 
the potential of leaving thousands of people unemployed and several towns desolate if the oil shale 
industry collapses and since this is the part of the country where the majority of people are Russian-
speaking, all decisions made have a political nuance attached. As circular economy is automatically 

http://www.symbiosis.dk/en/
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linked with different types of methods used for providing goods and services in a “greener” manner, 
any attempt to introduce circular economy practices in the region of Eastern Estonia will have to first 
withstand people’s automatic resistance to a more ecological way of doing things since they have 
negative associations with greener solutions due to the case of shutting down oil shale mines. 

Another issue raised by the interviewees was the ever growing ‘not in my backyard’ attitude, which 
makes it difficult to even suggest transforming certain areas of the country since people do not wish to 
see such changes in their neighbourhood (such a s solar farms) as they might upset their daily routines 
and habits. Since oil shale mining has been the cornerstone of energy production in the country for 
years and the Eastern part of Estonia is where the mines are located, shutting the mines down to erect 
more sustainable energy production units, such as solar farms or windmills would drastically change 
the region’s appearance and have implications on land use that the locals might not welcome. 

The lack of local world class expertise, good local examples and unwillingness to invest enough to 
circular economy-related science and innovation activities were also listed as challenges for the 
transition. 

Despite the challenges, the interviewees found that Estonia’s reputation as a progressive e-governance 
country as well as people’s curiosity and generally positive attitude towards the concept of circular 
economy will help to introduce these practices in various fields of life. 

6. Interest in co-creation and SocKETs activities 

All interviewees wished to be involved in further SocKETs activities, either as experts at public 
dialogue events or providers of information for the exhibition to be created.  

The main motivations for involvement were: 

• The opportunity to introduce certain know-how and collaboration opportunities to others 

• The opportunity to communicate the availability of funding opportunities to interested parties 

• The opportunity to showcase one’s organisation’s activities and one’s own activities in order to 
inspire people and provide data for the exhibition 

• The opportunity to discuss with other professionals of the field 

• Monetary reimbursement for the involvement/presentation 

• The opportunity to be part of a lively, well-managed and moderated debate 

The interviewees would like to discuss the following with stakeholders:  

• How to make progress in developing industrial symbioses in the country 

• How to launch a waste/residual material swap platform for companies (first attempts were 
made in 2017, led by the waste management company RagnSells) 

• How to make the consumers more aware of circular economy prospects and environmental 
issues 

• The consumers’ reaction to using reusable containers in take-out restaurants and courier food 
services 

• People’s reaction to using leftover wooden materials for building new structures/houses 

• Other experts’ opinions on circular economy issues and their methods for finding innovative 
solutions 

The principle of ‘product as a service’ should be discussed with the wider public 
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7. Conclusion 

The Interviews revealed that two of the most interesting and promising types of innovations have to do 
with the construction industry and the use of artificial intelligence. One of such innovations is aimed at 
using the leftover wood from the window and door manufacturers in making new structures (such as 
bus stops). Another example is the developing of an AI-based screening system for building permits in 
order to make the first stage of review automated and reduce the workload of human officials.  

From the social and cultural perspective, switching to circular economy can be challenging because of 
three main reasons. First, circular solutions tend to be more expensive and the living standard of many 
people in the country does not allow them to opt for greener solutions (even if they would ethically like 
to choose them), affecting their consumer behaviour. Secondly, the concept of the circular economy is 
relatively novel and difficult to grasp for people and many people are not ready and willing to sacrifice 
an abundance of choices of varying quality for a smaller selection of choices of higher quality. Thirdly, 
culturally Estonians like to keep to themselves, which also applies to running their businesses, which 
makes it difficult to adopt the concept of symbiotic collaboration that characterises circular economy.  

It emerged from the interviews that the main roadblocks on the way of switching from a linear to a 
circular economy mindset have to do with the taxing and incentives system applied in the country. For 
instance, according to the local laws and regulations, private companies need to invest much more of 
their own funds when applying for extra funding to develop a sustainable solution or product when 
NGOs can often successfully secure funding while investing significantly less of their own contribution. 
This results on an unequal playground and can be demotivating for some stakeholders. Another barrier 
that was mentioned was the lack of local expertise in circular economy and the limited number of local 
opinion leader, which has to do with the fact that the concept is rather new but which, ultimately, 
slows down the efforts of educating people and bringing about change. 
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• Green Tiger (NGO), https://rohetiiger.ee/en/  

• The Estonian Ministry of the Environment, https://www.envir.ee/en  
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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 with societal values and 
needs. SocKET will facilitate co-creation between industry representatives, researchers, policy makers, 
end-users, civil society representatives and citizens, and 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 toward the 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 is focused on eHealth monitoring and diagnosis devices that are being 
developed in Denmark.  

It provides an analysis of the innovation eco-system of this sector in Denmark, including considerations 
on the innovation context, the barriers and opportunities for the introduction of new technologies, key 
actors, relations and networks involved, and the relevant actions and interactions taking place. It aims 
to inform the design of a participatory process to discuss about the most relevant technologies and 
innovations on eHealth in Denmark. 

eHealth already has a significant technological, economic, cultural and ethical impact on the Danish 
society and with the increasing digitalization and new technologies coming into play, we see this 
continuing in the years to come. Implementation of eHealth into the society has implications that need 
to be addressed with the development of new technologies.  

Interviews with research, business, procures and industry stakeholders were conducted to understand 
their innovation ecosystem. The focus of these interviews was on wearable devices combining 
printed/flexible electronics, Internet of Things, and artificial intelligence solutions. In the interviews, 
Danish Technological Institute (DTI) explored issues related to changes in behavior, relationships 
between people and healthcare providers, health data management (privacy, data breach, misuses), 
reliability and trust on AI-based diagnosis, impact on the healthcare system (costs, infrastructures) and 
sustainability aspects of wearable devices. These interviews were conducted leveraging on DTI’s 
connections with technology developers, manufactures and procurers (e.g., hospitals) in eHealth 
devices and printed/flexible electronics.  

DTI conducted 10 interviews in total where six of them were men and four women. Of the 10 
interviews, we chose to interview a procurer of eHealth devices, two researchers, a business 
organization, a society stakeholder and five industry stakeholders. The SocKET´s project main 
objective is to enable industry to engage with citizens to develop Key Enabling Technologies. 
Therefore, DTI chose that half of the interviews should be with the industry to get a feel for how they 
understand the engagement with citizens. Our interviewees provided examples of innovative Danish 
companies, from startups to a large company, that deliver and develop eHealth devices for healthcare 
applications. The other 5 interviews were chosen due to their broad experience with difference 
knowledge within eHealth and citizens engagement.  
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2. Technologies and application scenario 

2.1. Opportunities and challenges 

Electronic health (eHealth) refers to electronic devices monitoring specific physiological/biological 
parameters, such as electrocardiography (ECG), temperature, blood pressure, physical movement, etc. 
The fitness and health of citizens can be constantly monitored, limiting the visits to the doctor to only 
when needed, thus cutting costs.  

Electronic health is expected to have a broad impact on health care worldwide. Today, there is a 
significant risk associated with the patients’ visit to the doctor or hospital due to possible exposure to 
germs and viruses permeating in the hospital environment. By using a home care device, the patients 
avoid taking unnecessary risks, which is especially suitable for patients that already suffer from 
exhaustion, nausea, dizziness etc. 

“... locally, you get a blood test done, but you do not have to go to the hospital, as there is a 
virtual consultation.... In the beginning, you can just get every other consultation from home, 
that's really the way forward....” [interviewee]  

Additionally, long waiting times at the medical facility can deter people from making doctor’s 
appointments or seeking medical treatment altogether. Men in Denmark, specifically, do not want to 
appear to be fussy when they go to the doctor (Madsen, 2016). By using a home care device, people 
no longer need to care about what others would think of them, they save time and can often avoid 
taking a day off from work. The Covid-19 pandemic has only made the waiting times longer, with 
hospitals delaying treatments and postponing surgeries, if deemed not immediately urgent. 

The ability to detect various bodily fluids close to the patient facilitates quick medical decisions and 
better disease diagnosis, monitoring, and management. Via home care devices, real time diagnostics 
can improve the patient’s quality of life dramatically. By using a sensor that can indicate to the patient, 
nursing staff or a doctor when the patient needs a change of bandage (early-stage bacterial detection) 
can lower the risk of leakage, bacterial formations, or hospitalization. Additionally, it will give the 
doctor a more accurate insight into the patient's life than what he sees during consultation. 

The main values and principles in the development of eHealth devices are to improve healthcare for 
citizens, but to be able to do so trust between industries and citizens must be enabled. Traditional 
medical devices like glucose level tests have been adapted with a digital part, which is collecting data. 
This data collection creates possibilities like self-management and patient-centered health, but also 
creates challenges as data protection, privacy, and informed consent. There are other barriers that 
arise with eHealth devices like a lack of medical contact with healthcare professional through the 
eHealth device and inequality in eHealth due to culture and technical abilities. Managing these values 
and principles need to be considered from both public and private spheres; and be conveyed to the 
broad society.   

2.2. Technologies 

eHealth includes several different technologies as mHealth (mobile health), telehealth, remote patient 
monitoring (RPM), etc. As part of the eHealth technologies, it includes information and communication 
technologies (ICT) like mobile phones, computers, tables etc. while mHealth only refers to the use of 
mobile devices (Moss, Süle, & Kohl, 2019). Admittedly, many of the areas overlap and is not always 
used in the same manner.  
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One of the branches in eHealth, commonly mentioned, is remote patient monitoring (RPM). RPM 
(monitoring of patients during the patients’ normal day activities) helps in forming a better 
representation of the patients’ health status. In RPM applications, several advanced manufacturing 
technologies as printed electronics; sustainable and advanced materials; information and 
communications technology (ICT), Internet of Things (IoT) and artificial intelligence are being used. 
RPM includes measurement of temperature, movement, glucose levels, oxygen levels, heart rate, 
weight, blood pressure and medication tracking. This data creates opportunities in patient-centred 
healthcare that can lead to increased quality of life, improved treatment, possibility for preventative 
healthcare, reduction in hospitalizations and emergency rooms visits, reduced hospital stay time, and 
reduced costs.  

One element, that was mentioned in several interviews, is that technology development has two 
different approaches: Tech companies or classical producer companies. Tech companies, that have 
experience with electronic components start to develop a new product that both have a physical and 
electronics parts on it. On the other hand, the classical producer company would like to integrate 
electronic elements into their already existing products. An example of the latter is the company 
Abena, which has produced diapers since 1953. In 2017, diaper manufacturer Abena announced that 
they had taken a whole new step in the development of their diapers. The new step consists of 
integration of a sensor in the diaper, that detects when the diaper is wet and sends a signal to the care 
staff's smartphones.   

In the diaper from Abena, they have printed conductive carbon material unto an ultra-thin and 
stretchable non-woven material that was laser cut to the right dimension afterward. This application is 
just one of many that use printed electronics (PE), which is one of the fastest growing technologies in 
the world (Cano-Raya, Denchev, Cruz, & Viana, 2019).  The PE technology consist of several different 
techniques (screen, gravure, off-set, flexography, and inkjet printing) that requires different kind of 
inks. The formulation of conductive inks relies on the advancement in nano-ink- formulations which is 
both in new or better metallic inks, but also in carbon-based inks. With this advancing and growing 
technologies, wearable printed eHealth devices will only expanse in the future.  

3. The innovation eco-system 

3.1. Context, values and principles  

eHealth products are expected to have a broad impact at social and economic dimensions. Changes in 
the use of electronic healthcare is already happening in Denmark. A survey (Operate A/S, 2021) from 
fall/winter 2020 showed that 41% of Danes already collect health data on their own via, for examples, 
pedometers, sleep apps or smartwatches. This is a new type of data for the healthcare system and 
new habits and behaviors will need to emerge for this new way to obtain data and interact with 
citizens.  

One of the everyday benefits that was mentioned by an interviewee: “ 

Today, a number of citizens arrive with special state-subsidized public transport (flex traffic) for 
badly walking citizens. With this kind of transport, citizens most often arrive several hours before 
meeting with their doctor. Their consultation with the doctor might only last for 10 minutes and 
then again, the citizens must wait for the flex traffic that can drive the patient home. As this was 
not enough waiting time for the citizens, they also must wait during the drive as the flex bus also 
drop off other citizens along the way. This is a whole day trip for the patient. By being able to make 
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these measurements via an electronic device, it can improve the life quality for the individual 
citizen.” [interviewee]] 

3.2. Market description 

In Denmark, there are three political and administrative segments in the public healthcare: the state, 
the five regions, and the 98 municipalities. These segments are responsible for the different healthcare 
areas. The Danish healthcare system is divided into two sectors: the hospital sector and the primary 
healthcare sector (research2guidance, 2015). These sectors are again divided into areas, which are in 
turn controlled by one of the segments. Even though this might seem complicated, Denmark still 
manages to be the most advanced user of eHealth according to the 2015 edition of the EU Countries’ 
mHealth App Market Ranking (research2guidance, 2015). This is especially because of the two portals: 
Shared Medication Record (Det Fælles Medicinkort) and the Danish eHealth Portal (sundhed.dk) 
(Ministry of Health, Denmark, 2018).  

Shared Medication Record is being used by hospitals, general practitioners (GP’s), emergency doctors 
and specialist doctors in Denmark. All Danish citizens information like current medication, dispensed 
medication, prescription, doses, vaccinations, etc. can be found here. In this system, all public 
stakeholders can share information on citizens. With this system, an updated and holistic overview of 
every citizens in Denmark can be found (Ministry of Health, Denmark, 2018).  

In 2003, the official Danish healthcare service Danish eHealth Portal (sundhed.dk) was launched 
(Sundhed.dk, u.d.). At this website, both citizens and healthcare professionals can find all relevant 
information regarding citizens medical records and medications. It is also a communication platform 
between the healthcare system and citizens, which all danish citizens have access to. Every citizen has 
their own page where they can find their healthcare information, such as  (Sundhed.dk, u.d.): 

 The citizens record of treatments.  
 Results from diagnostics tests (such as covid-19).  
 Book appointments with the citizens own GP. 
 Renew prescription drugs & monitor own drug compliance. 
 Survey shortest waiting lists for operations. 
 Register as organ donor. 
 Vaccinations. 

“There is a lack of positive data stories in the press, you only hear the negative ones” - 
[interviewee].  

Denmark is the world leading pioneer when it comes to eHealth in IT systems at the hospitals and at 
the local GP clinics (Ministry of Health, Denmark, 2018). However, there are also some challenges one 
cannot ignore as the legal challenges and missing eHealth standards. In the legislation, it stated that 
healthcare data may in principle only be used for the purpose for which it was collected. This means 
that companies cannot work more exploratively with the data. Another issue is standards in much of 
the interviews the issue of the lack of standards on how the different health care systems are 
communicating with each other was raised.  

Another element that several industry interviewees mentioned was that Danish citizens are used to 
handling eHealth from the public healthcare system, but they were not sure if the Danish healthcare 
system is able to handle new technologies from industry. Today, all public health data can be found on 
the Danish eHealth Portal; though, getting healthcare data from industry into this platform was not 
something the interviewed either thought possible or worth doing due to the hassle that they thought 
would follow this process.  
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The problem with missing standards is already being tackled. The Foundation for Software-Based 
Health Services 4S (Stiftelsen for Softwarebaserede Sundhedsservices) that consist of a board, a 
coordinator, a software group, and several professional forums is working on strengthening knowledge 
sharing and provide tools, platforms and tutorials for both user, industries, and public system. This 
health software-based ecosystem aims to make it easier to work with health data across different 
sectors and industries (4S Stiftelsen for softwarebaserede sundhedsservices, u.d.).  

Home care devices can provide benefits on both micro- and macroeconomic levels. At the 
macroeconomic level, early diagnostics of diseases improves the chance for a successful treatment. 
Detecting a disease early on reduces the risk of problems associated with treatment and lowers the 
costs of care. This can be an important public health strategy in all settings.  

On a microeconomic level, new and old companies can supply medical devices to the public in addition 
to the health care system. However, the implementation of home health care devices from an 
economical point requires testing and validation, which is costly. The benefits mentioned are 
summarized in Figure 1.   

 

 

Figure 1 : eHealth monitoring of patients has multiple benefits (Tsao, Hayward, jiang, & Ghaffarzadeh, 2020). 

 

eHealth has a lot of benefits for society, but in the interviews several concerns were also mentioned. 
One of the interviewees gave an example:  

“Today, hearing aids are a most used eHealth apparatus that people know. If you could now 
imagine that Apple or Google made a hearing aid that cost only 1 euro, but in return the customer 
got a short advertisement in his/her ear once an hour, would that be okay? Or could one imagine a 
chip in the brain where deaf people could get their hearing back. This chip would cost 1 million 
euros to get unless one gave up a right to vote in the general election”. These ethical concerns need 
to be addressed along with the development of the new technologies. [interviewee]  

For industry to effectively introduce eHealth devices to citizens, matters like eHealth adoption, level of 
digitalization, market potential & regulations need to be considered. Level of digitalization influence 
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how easy it will be for the population to use the different eHealth devices. If the level of digitalization 
is low among the citizens, it might not be possible for the citizens to be able use the device from a 
technological point of view. The market potential and regulation differ from country to country and can 
have a great impact for the industry if they will introduce their eHealth devices onto a specific market. 
The market potential is related to population and the amount of user of the product. In general, 
Denmark is in the top of the list regarding the beforementioned topic. These will be described furthered 
in section 4.2.  

3.3. Policy frameworks, normative and regulatory aspects 

In 2017, the “National Target for the Health System” was launched. The goal with this is to increase 
the quality throughout the whole healthcare system as well as geographical equality within Denmark 
(Ministry of Health, Denmark, 2018). To achieve this goal, further digitalization has been a focus point. 
Therefore, in the Danish digital health strategy 2018-2022 several effort points (listed below) were 
made  (Ministry of Health, Denmark, 2018): 

 

 The doctor in your pocket – A GP app for patients 
 Ask the patient – Patient Reported Outcome (PROs) 
 Digitally supported rehabilitation 
 A complete presentation of the patient’s health data 
 A guide to health apps 
 Decision support tools for cancer patients 
 Digital pregnancy tool 

 

In the Danish digital health strategy 2018-2022, it is stated that an increased agility and flexibility for 
new development of technologies must be ensured as the digitalization of the healthcare system is 
based on numerous suppliers that can drive new innovative technologies forward (Ministry of Health, 
Denmark, 2018). This is a focus point for the new strategy due to the increasing elderly population in 
Denmark as well as the increasingly percentage of citizens with chronic diseases. For example, an 
assessment of citizens with type 2 diabetes (Figure 2), is estimated to double from 2015 to 2030 
(Ministry of Health, Denmark, 2018).  
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Figure 2 : The number of citizens with type 2 diabetes. The numbers are in thousands. The number for 2015 is 
observed while the numbers from 2020-2030 are projected (Ministry of Health, Denmark, 2018). 

 

The legislation on eHealth differs across Europe which could have an impact on the use of eHealth. In 
some European countries (Germany & Austria), remote patient treatment is illegal (research2guidance, 
2015; Milieu Ltd and Time.lex, 2014).  In some other it is not preferred and is rarely used. In Danish 
laws, however, there are no regulations on eHealth monitoring (research2guidance, 2015; Milieu Ltd 
and Time.lex, 2014) and remote patient treatment is widely used and is perceived as being 
complementary to established healthcare (research2guidance, 2015; Milieu Ltd and Time.lex, 2014). 
During the interviews, no one thought that additional regulations were needed in Danish law. In fact, 
everyone interviewed considered legislation not to be an issue in Denmark, while acknowledging the 
need for a common framework managed by the EU. The lack of standardization is the issue for the 
industry. 

 

“Doctors must use on patients an eHealth device which have a medical device approval while 
companies making eHealth devices can just sell this device as consumer grade equipment. It is a 
lot faster, cheaper and they are able to sell on a much larger scale!” – [interviewee]. 

Rules for data processing, storage and access are also often rigid and cumbersome, which leads to the 
process being slow. For example, each municipality in Denmark has their own data processing 
agreement. This means that companies must review their data processing agreement every time, they 
have negotiations with a new municipality instead of following a single framework for the whole region 
or country. Reviewing these agreements is generally inconvenient and leads to excessive legal 
expenses. A lack of a single national framework was mentioned as one of the biggest barriers for the 
industry in the interviews.  

One of the interviewees mentioned an area where additional legislation was needed. The interviewee 
provided an example where it is currently impossible for the Danish healthcare system to own the data 
they are creating. There are only two companies in the world that make specialized computer 
tomography (CT) scanners for child brains. Both companies send the collected data to the USA. This 
creates a big problem where the patients’ health data is not owned by the patient or the Danish 
healthcare sector. In the interviewee’s opinion this should be covered by the data protection regulation 
on European level.  
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In the field of eHealth devices, there are several regulations that eHealth devices manufacturers and 
developers need to comply with, one of them being the medical devices regulation (European 
Medicines Agency, 2021). Another is from a waste management perspective. For example, if the 
devices contain high concentrations of metals, the consumers cannot throw them out with the normal 
household trash. Batteries raise another issue and require special sorting. Several of the interviewees 
mention that waste is a cause for concern. However, the health benefits outweigh the issues around 
waste and are considered a secondary priority in the development of products. The companies were 
mainly forced to investigate the waste issues either due to regulation or in cases where they would like 
to obtain an ecolabel.   

In the field of homecare devices, manufacturers must keep the kind of materials they are using in mind, 
from both a toxicological and waste perspective.  The materials they are using must be in line with the 
current regulations. These toxicological regulations (European DG Health and consumer, directorate B, 
Unit B2 “Cosmetics and medical devices”) depend strongly on the users’ contact with the device, for 
example skin contact or under the skin.  

The environmental impacts of the healthcare device can be analyzed in a Life Cycle Assessment (LCA). 
LCA evaluates environmental impacts associated with all stages of device production; from the 
extraction and processing of the raw materials through to the manufacturing and distribution, to use 
and disposal/recycling of the materials. Industrial partners indicate in their interviews that this was on 
their mind and that some of them might perform the LCA assessments soon.  

“there is only one health, global health. But health is the priority, then the issue with the 
environment is second”- [interviewee].  

 

3.4. CSR, open innovation and co-creation practices 

Corporate social responsibility (CSR) in healthcare devices is a complex issue to discuss since 
healthcare in the word implies that it is the betterment of human health and wellbeing. Manufacturers 
of home care devices need to have an environmental supply chain, pricing, ethical marketing, and 
product safety in mind.  

In a number of interviews with companies, it emerged that for them it is a standard practice to involve 
both patients/citizens and professionals in developing products. However, in the start of the 
development it is the engineers with good ideas, but no practical knowledge on whether these ideas 
would work outside of the lab, that solely are doing the work. The involvement of patients/citizens 
and/or professionals is normally done at later stages of the development.  Several of the interviewed 
companies thus employ health care professionals whose job is to provide the engineers with proper 
medical feedback. This helps avoid delays to the market due to impractical design issues. Involving the 
public also allows for the emergence of novel ideas in addition to smoothening the way to market.   

One of the interviewees did not think that you should involve the end users of the eHealth device, as 
the interviewee believes that the user does not know what they want/need. Instead, the interviewee 
thought that one should base owns work on consultations with relevant professionals. In the 
interviewee’s opinion, this expertise can then be used to better explain and educate the end users on 
how to properly use the product. The rest of the interviewees had different opinions. Here, it was 
taken for granted that you had to include patients/end users in the development of your products. 
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3.5. Actors of the innovation eco-system 

Significant stakeholders include: Wearables and medical diagnostic industries in Denmark, hospitals 
which conduct screening and validation of technologies using human trials, national and regional 
governments, funders and investors, regulators, regular consumers, and citizens. The main procurers 
are both hospitals, for medical related uses, and industry in the sport sector for recreational use.  

We have tried to collect a list of different kinds of stakeholders that is part of the Danish eHealth 
ecosystem in Figure 3. In this figure, we have listed the primary stakeholders, ecosystem actors and 
the contextual actors. The primary stakeholders are those who are directly involved in the work to 
develop of new eHealth technologies.  This group consist of suppliers, hospitals, universities research 
technological centers, industries, manufactures and eHealth clusters; collaboration between these 
groups also occur in the development of new eHealth technologies as an interviewee said: 

“Collaborative development between companies has always been there. The data part is, of 
course, new but the business method is certainly not new. You cannot be an expert on 
everything.” – [interviewee].   

The ecosystem actors group contains of: Government agencies, consumers, professional users, 
patients, public procures and social agents. Even if not directly connected to the innovation 
development, this group is crucial for the eHealth market. The third and last group is the contextual 
actors, who consists of actors that indirectly influence the development or use of the technologies.  

 

Figure 3 Draft of the innovation ecosystem of eHealth monitoring and diagnosis solution in Denmark.  

DTI chose to conduct interviews with four different types of stakeholders: industry, procures, business 
and research. The interviewees were both men and women. The stakeholders from the industries were 
from both large and small companies.  

• Medical companies, tech (ICT-IoT-AI) companies 
• Research organizations, industrial and sectoral associations, and a doctor 
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4. Societal and ethical aspects  

4.1. Ethical and social conditions and implications 

The advancement of eHealth is introducing several ethical and social implications into the society. 
eHealth introduces many improvements as already listed in Figure 1, but with great advancement, new 
ethical and social concerns often follow. As an interviewee stated it: 

“Social and ethical issues are not a hindrance and they are extremely important. In all research 
contexts, you should have an employee who handles these issues. That's part of it.” – 
[interviewee].   

eHealth is a promising aid for the doctor, but questions about the implications were raised during the 
interviews: 

• Who owns the data collected by the monitoring device? 
• Can you trust the data the device gives you or should it be interpreted? 
• Will the data be used? 
• How do you provide enough information to the patient/consumer without overwhelming them 

with all the data?  

As a clarifying example, citizens who purchase a monitoring device that can monitor their sleep might 
risk getting unnecessarily worried.  The device might inform them that they need to contact their 
doctor because they might have sleep apnea. Does the patient have sleep apnea or did the patient just 
turn around in bed, which could lead to a misdiagnosis of the patients sleep by the device? The doctor 
has no idea how the data is collected and how to interpret the data and might discard the diagnosis 
after speaking with the patient or send the patient further in the medical system for sleep apnea 
testing. What happens if the patient experiences misleading medical information from the device? Will 
they trust the information moving forward? Data protection is another issue. Will the manufacturer of 
the device sell the information to a third party that can use this information to sell their sleep products?  

Several ethical concerns were mention in the interviews. One of them is with the elderly cognitively 
challenged patients. One of the interviewees stated the following:  

“we want our elderly to be cared for, but not monitored” [interviewee]  

This describes very well what many of the interviewees talk about; the difficult balance between 
watching citizens and monitoring citizens.  

Another ethical concern mentioned during the interviews was the societal cost it has when people buy 
e-devices themselves. Digitally savvy citizens who purchase their own eHealth devices might be 
pushed to the front of the queue as they are able to detect deviant symptoms much earlier. This might 
lead to doctors spending more time on them instead of someone less tech savvy but who might be in 
higher need of help. These digitally passive citizens are therefore facing the risk of being left behind by 
the healthcare sector.  

A third ethical concern cited during the interviews:  

“where is the human when all this technology takes over? Will the nursing staff still be there? The 
technology is here to aid the nursing staff, not make them jobless. Human being are herd animals. 
We need human contact.” -[interviewee] 

Several of the interviewee did not think that the new technologies would make the healthcare 
professional redundant, but they found that it will relieve the healthcare system.  
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All the interviewees were asked if they perceived a difference in how men and women felt about 
eHealth devices. They all replied that they did not see a difference between men and women but that 
they saw a difference due to education. In general, those with higher education tend to be more 
engaged in improving their health while those with no or lower education were more passive and 
expected the medical professionals to inform them on what they should do.  

The interviewee’s thoughts about education and health, are completely in line with the statistics for 
how long Danish citizens lives according to education. A Danish citizen with a short education lives 
approximately 10 years shorter than a person with a long education (Danske regioner, u.d.). These 
inequalities in health arises as a result of differences in living conditions that affects health behaviors. 
These health behaviors can, for example, be unhealthy diet, tobacco, alcohol, physical wear. The social 
differences between groups in society in illness and mortality (Danmarks statistik, 2020) can, in part, 
be explained by the difference in health behaviors.  

The citizens group with a short education is, therefore, overrepresented regarding chronic diseases. 
These diseases can be in many cases be prevented with the right state of mind. It was mentioned in 
several interviews that citizens are moving toward a state of mind where they are more in charge of 
their own health. However, some citizens are lagging behind. One interviewee mentions the big 
difference in citizens with diabetes. The interviewee stressed:  

“Some of these citizens with diabetes are very aware of their disease while others are 
completely ignoring of their disease. Those citizens, who ignore their disease, are often the ones 
who are getting their limbs amputated. These citizens are very hard to reach. “[interviewee] 

When it comes to age, the interviewees' responses were unclear. One interviewee said that young 
people have a great deal of knowledge about technology, but up to the age of 65, citizens are 
technologically proficient and able to use e-devices. The same interviewee mentioned that citizens over 
the age of 75 were often afraid of doing something wrong. Another interviewee mentioned that age is 
no longer the determining factor for technological knowledge. The interviewee elaborated with:  

“Of course, there are more elderly people than young people who are not technologically 
strong. But more and more of the elderly are becoming technologically proficient, and you can 
also find middle-aged people who are not technologically proficient”. A third interviewee often 
heard the remark when talking to seniors about new technologies: "I will ask my son, neighbor, 
or someone else." [interviewee] 

By looking at the statistical data from the Danish eHealth Portal (Danmarks statistik, 2020), the 
education level has an important role in how often citizens check their healthcare data at Danish 
eHealth Portal. On average, 33 percent of the danish citizens between 16 and 89 years old have been 
on this portal to see healthcare information within the perioded March 2020 to June 2020. For 
citizens, that only have taken primary school only 22 % have checked their healthcare information 
within the last 3 months, while it is 33,9% of the citizens with a vocational and 43,5% for citizens 
with a higher education (Figure 3).  

In the same statistical newsletter, they have also looked at the statistically difference between men 
and women. Here, there were a significantly difference between men and women. For women, 36,5% 
of them have checked their healthcare data at Danish eHealth Portal within three months, while it only 
was 28.9% for men.  

By looking at age and how often citizens check their healthcare data at Danish eHealth Portal 
(Danmarks statistik, 2020), citizens above 65 years old checks on average the record less often than 
citizens between 25–64-year-old. The same image appears for the 16-24 years old; they also check 
their record less than the average.  After having said this, these data do not consider how much 
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difference citizens groups are in contact with the healthcare system and therefore, the need for 
checking their healthcare data.   

To summarize this information given in Figure 3; women, people with higher incomes and people with 
a higher education are overrepresented in the group that orients itself in their own or family members' 
health data online. Some areas in Denmark are economically richer than others. This leads to a 
geographical inequality dimension in Denmark. As an interviewee responded:  

“there is a clear difference in health between countryside and cities. In the cities, the citizens are 
more willingly to use new technologies”. [interviewee] 

This has the unfortunate consequence that there are large differences in life expectancy from one 
geographical area to another in Denmark (Danmarks statistik, 2020).  

 

Figure 4 : How often citizens check their healthcare data at Danish eHealth Portal (Danmarks statistik, 2020) 
within the last 3 months. The statistics are based on numbers Marts 2020 until June 2020. The data is based on 
citizens between 16 to 89 years old. The orange line represents the citizen’s average.  

4.2. Public and stakeholder awareness   

Introducing new eHealth technologies to citizens, several level of readiness must be thought of:  

 eHealth adoption 
 level of digitalization 
 market potential 
 Starting business 
 mHealth regulations   
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According to the report “EU Countries’ mHealth App Market Ranking” from research2research 
(research2guidance, 2015), Denmark has the best market readiness condition for eHealth business in 
Europe. This readiness is rated after the above listed dimensions.  

Denmark is also the most advanced European country in eHealth adoption; here 91% of the Danish 
doctors are using digital systems for exchanging patients’ data in 2015, while the European average is 
found to be at 34 %. This is highly correlated with the high level of digitalization of the Danish 
population, which is one of the highest in Europe (research2guidance, 2015).    

The market potential is rated on the number of users together with the expenditures for each patient in 
the healthcare system. Countries with a bigger population naturally have a bigger advantage but the 
expenditures in Denmark is one of the highest per capita in EU, which compensates the lack of 
population (research2guidance, 2015). Regarding the mHealth regulations, Denmark gets on of the 
highest scores together with Sweden, Finland, Spain and Belgium (research2guidance, 2015). 
Concerning starting a new business, Denmark is again at the top of the list.  

In the interviews, it was mentioned numerous times that citizens were more skeptical of eHealth 
monitoring devices several years ago compared to today. Now, several of the interviewees thought 
that it seems that the main source of skepticism lies with the healthcare professionals. The patients 
and their families typically see these new technological advancements as positive.  

The question of how willing the patients/citizens were to share their medical data with either research 
groups or medical companies was brough up during several interviews. The common answer was that 
people are willing to share their data to improve the treatment for others, but that some of them are 
worried about the insurance companies getting this information. In fact, it was mentioned in the 
interviews that citizens, healthcare professionals and patients see eHealth as a much-needed support 
to the Danish healthcare system, which is suffering from staff shortages. 

4.3. Cultural aspects 

The cultural aspects of citizens in Denmark plays an important role in the interaction with industry. If 
the trust to industry is high, the citizens are more likely to interact with industry. On the other hand, if 
the trust is low, citizens engagement might be difficult or even impossible. Therefore, eHealth 
development with citizen engagement is very dependent on culture aspects.  

The cultural aspects of citizens collected data was studied by the Danish Regions in a survey during 
the autumn/winter of 2020. The survey included responses from 150 doctors, 118 healthcare 
professionals, 1000 citizens and 500 patients. In a data survey (Operate A/S, 2021), it appears that 
41% of Danes (citizens and patients) collect health data on their own initiative via, for example, 
pedometers, sleep apps or smartwatches, but only 23 % of those who collect health data experience 
that the data is being used in connection with treatment or doctor visits.  

Doctors and healthcare professionals, on the other hand, were asked if they used the citizens' own 
measurements. The results were one in four for doctors and almost one in three for other healthcare 
professionals who used this data in their prescribed treatments or diagnosis (Operate A/S, 2021). As a 
follow-up question, the doctors were asked about the challenges of working with citizen-created data. 
Here, there was a fear that citizen-created data would increase inequality in healthcare or become a 
barrier to medical contact. These fears are also highlighted by the interviews with other healthcare 
professionals (Operate A/S, 2021). 

In the survey, they also looked at the optimism/doubt/pessimism in public opinion on whether the data 
gathered by members of the public will lead to better treatments. Two factors were the most important 
indication for the responses: 
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• Citizens' own behavior with the collection of health data  
• Citizens trust in the public healthcare service. 

 
The result showed that 60% of the citizens were optimistic, 32% were in doubt and 8 % were 
pessimistic (Operate A/S, 2021). The optimists are both positive about data collection and the 
healthcare system while the doubters were positive about healthcare, but to a lesser extent about 
increased use of data collection. Pessimists were skeptical of both the healthcare system and the data 
collection. Men tended to be more optimistic, while a slightly large portion women tended to fall into 
the doubters group. On the other hand, there was a large proportion of men in the pessimist’s group 
(Operate A/S, 2021). 

Of the citizens with a higher/some degree of confidence of trust in the public healthcare data handling 
also use the Danish eHealth Portal (Danmarks statistik, 2020) more often (Figure 4).  

 

Figure 5:  How often citizens check their healthcare data at Danish eHealth Portal (Danmarks statistik, 2020) 
within the last 3 months based on their trust in the public healthcare data management. The statistics are based 
on numbers Marts 2020 until June 2020. The data is based on citizens between 16 to 89 years old. 

 

In the same survey, they also looked at Danish citizens confidence in actors outside of the Danish 
healthcare system. Here, the result was outstandingly clear: The public healthcare service was the only 
actor that the Danes trust in the collection and use health related data. The same was clear when the 
healthcare professionals were asked the same question. In fact, the healthcare professionals were even 
more negative towards private companies than the citizens.  

The interviews produced similar findings. It was mentioned multiple times that the healthcare 
professionals are more skeptical toward data collection than citizens. Perhaps, it is because they 
recognize the ethical dilemmas of public data collection.  For example: If a person’s movements are 
being monitored, should they be informed that all their movements are monitored, also when they are 
having sex?  
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Another difficulty is the number of possibilities. There are, for example, around 400 different apps for 
diabetics on the App Store alone. The number of options is overwhelming even for people who work 
with certain diseases professionally; it is unlikely that a typical citizen will be able to find the most 
appropriate one for their needs. 

The advanced digital health sector in Denmark has been built upon data for decades. For example, 
cause of death has been collected since 1875 while cancer incidence has been collected since 1943 
(the Medical Futurist , u.d.). It is the state, which has these entrusted data and not the private 
companies in Denmark. This fits well with the alignment of the Danish citizens trust in the public 
healthcare system rather than the private sector. However, the public has stated that a growth in 
eHealth in 2018-2022 will be based on public-private cooperation (government, regions, municipalities, 
and industry) (Healthcare, u.d.).  

Citizen’s behaviors will likely change and new ways of interacting between patients and doctors will 
emerge. For example: Citizens are used to call the doctor if they have a medical issue and book a time 
for a consultation. Their local doctor would forward the patient to a specialist with the specific 
expertise that is outside that doctor’s area of expertise. In the future, the patients seeking medical 
advice might be able to contact a specialist directly without their local doctors’ involvement and 
therefore potentially save time and money.  

4.4. Cultural resources  

“In general, we (Danes) are good at helping with “free” work…. If you call someone, they are 
often willingly to spend 15 minutes of their time to help you without getting anything out of it 
themselves. This makes it easier to start a company or a project.”- [interviewee].  

Many of the interviewees mention that Danish people are generally willing to share their data with 
healthcare professionals if it can help improve the treatment for other patients. In a survey from 2016 
(Userneeds, 2016), it was found that 85 pct. of the Danes would over the course of illness be 
interested in sharing their experiences and provide feedback. 

All those interviewed were generally positive about eHealth devices. According to their replies, it is a 
development that is already here and will be more widespread over the years. They did not experience 
much resistance during their interactions with patients/ citizens. In fact, they were met with interest, 
curiosity, and openness. As one of the interviewees said: 

“one must recognize that one cannot get very far without involving citizen”- [interviewee].  

In the Danish culture, Danes generally tend to complain a lot! Danes complain about everything in life 
from big to small and do it daily. This simply part of the Danish culture to grumble. However, one 
striking thing in all the interviews was that people had no grumbling about eHealth equipment or the 
legislation about it. Nor does societies approach to it. The only negative aspect about eHealth devices 
was the lack of standards and how fast the authorities are in processing various applications. 

The Danish culture is built on trust, which was also stressed by several of the interviewees. Social 
trust increases the ability to voluntarily cooperate without being forced by a third party, such as the 
state. In a survey within the European country (European Values Study, u.d.), the question “Do you 
think you can trust most other people, or can you not be too careful?” was asked. In the survey, 36 
European country were ranged on a scale from 0-10 where 0 was “You cannot be too careful” and 10 
being “Most other people you can trust”. Here, Denmark was ranged on the top of the list with 6.92 
(European Values Study, u.d.)! This mindset makes industrial symbioses with citizens easier.  
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The healthcare and social sectors in Denmark are funded by taxes. In the Danish mentality, there is a 
demand from the Danes that the service they will receive by the health sector is the best. Through, 
their taxation Danes pay their whole working life to the healthcare sector and therefore see it as their 
“right” to get the best treatment (Jensen, 2018).  

5. Interest in co-creation and SocKETs activities 

In general, the interviewees involved showed interested in co-creation, and would like to hear more 
about the project in the future. Whilst some interviewees were seduced by the idea of being involved 
in different activities, they wanted a clear idea on how they could benefit from it. One of the 
interviewees did not see citizens to be a constructive part of the innovation processes due to their lack 
of knowledge. The interviewee of the opinion that co-creation should be between industry and 
healthcare professionals.  

The industrial interviewees were in general interested in the co-creation and societal engagement 
activities, but not all could see how they could benefit from it within the timeframe of SocKET; 
meaning that the industry stakeholders might not be within the developing phase of a new product. 
Another element that also raised was that SocKET activities was with citizen’s or patient’s co-creation. 
Overall, the industry interviewees saw very positive on the patient involvement, but were a bit 
confused with the citizen idea.   

In some of the interviews, phrases like "I unfortunately cannot talk about this in details due to GDPR" 
or “I have one example in mind that I unfortunately cannot tell because of GDPR” were mentions.  

In overall, the contact to all the stakeholders were reality easy to reach and most of the stakeholders 
that were contacted agreed to be interviewed. There were in general a positive attitude towards the 
project and the interviews, but the interviewees could not commit to the SocKET project without a 
clear idea on the amount of work it would require from their side and the benefits they will get.  

  



21 

 

 

6. Conclusion 

The innovation eco-system of the eHealth sector in Denmark was addressed through stakeholder 
interviews and information from literature. Here, the impact of technological, economic, cultural, and 
ethical on the Danish society was discussed. eHealth products are expected to have a broad impact at 
the social and the economic level. Changes in the use of electronic healthcare is already ongoing in 
Denmark and will only continue.  

There are several benefits (increase life quality, reduced hospital stay time, reduced emergency room 
visits, preventative healthcare, improved treatment, reduction in cost), but some barriers also need to 
be taking into accounts like missing EU standards and the overwhelming amount of healthcare app on 
App Store. 

The cultural aspects of the citizens play an important role in the interaction with industry and can act 
as a hindrance or an advantage. In Denmark, the society is built on trust and this trusting mindset 
makes industrial symbioses with citizens easier. Not only trust is high in Denmark, so is the Danes 
willingness to share their data with healthcare professionals if it can help improve the treatment for 
other patients. In fact, many of the interviewees pointed out that they did not experience much 
resistance during their interactions with patients/ citizens. In fact, they were met with interest, 
curiosity, and openness. This cultural approach towards eHealth makes a huge advantage for new 
eHealth devices.  

Advances in eHealth introduce several ethical and social implications in society. Among these 
implications are cognitively challenged citizens who cannot use new technologies. Another implication 
is the inequality between education and eHealth; here society risks losing some uneducated citizens. 
Although there are several ethical concerns associated with certain groups in Denmark that need to be 
addressed, Danes' eHealth adoption is the most advanced in Europe. 
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8. Annexes 

8.1. List of participants 

Industry, Large company 

- Anonymous, Leading a team that regularly meets with the end-users and healthcare professionals 
to improve their devices and explore ideas for new innovations.    

Industry, SME, Business 

- Steffan Lauggard Nielsen is the founder of C-patient. C-Patient has developed a concept that mon-
itor diabetic foot ulcers. From this monitoring, it is possible to inform the patients and/or the 
healthcare professional about a possible infection in the wound and/or when the bandage need be 
changed. 

- Anne Cordel is the product manager at Wear&Care. She has a professional background as a nurse 
where she worked both in the healthcare sector and in the municipality. Wear&Care has developed 
a sensor that notifies the nursing staff when a diaper needs to be changed.  

- Kasper Lundberg Lykkegaard is the CEO and co-founder of Sens Innovation ApS. Sens Innovation 
ApS has developed a medically approved sensor system to measure physical activity that is suita-
ble for use in the healthcare sector.   

- Erik S. Poulsen is the CEO & co-founder of Cortrium, founded in 2014. At Cortrium, they have cre-
ated a long-term ECG monitoring system.   

- Christian Dalsgaard is the CEO at Smart Textile Alliance (STA) that is a non-profit corporation in e-
textile technologies.  

 
Procures  

- Troels W. Kjær is a brain researcher and chief physician at the Department of Neurophysiology at 
the University Hospital of Zealand and a professor at the University of Copenhagen. He is one of 
Denmark’s leading experts in the field of brain studies. In his work, he studies the use of elec-
tronic health devices (Larsen, Lauritzen, Gangstad, & Kjaer, 2021).  

Society 

- Morten Rasmussen is the CEO of Danish Care, which is a Danish branch organization for manufac-
turers and suppliers of assistive technology and welfare technology and provider of services within 
the area of assistive technology and care. 

Research 

- Trine Rolighed Thomsen is an associate professor at University of Aalborg. She works with pa-
tients with diabetic foot ulcers. In her work, she has used several different eHealth devices.  

- Shweta Agarwala is an assistant professor at the Department of Engineering at the University of 
Aarhus. Her research is focused on using printed technology to enable flexible and biocompatible 
electronics. In her work, she is testing electronic devices together with Bispebjerg Hospital.   
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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 with societal values and 
needs. SocKETs will facilitate co-creation between industry representatives, researchers, policy 
makers, end-users, civil society representatives and citizens, and 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 toward the 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 is focused on KETs based innovation for eHealth application toward 
societal benefits in Bulgaria.  

It provides an analysis of the innovation eco-system of this sector in Bulgaria, including considerations 
on the innovation context, the barriers and opportunities for the introduction of new technologies, the 
key actors, relations and networks involved, and the relevant actions and interactions taking place.  It 
aims to inform the design of a participatory process to discuss about the most relevant technologies 
and innovations that could support the transition towards eHealth in Bulgaria. 

To elaborate our case study, we have carried 6 interviews and performed a desk analysis, as well as 
drawn from our experience at the Centre for Research and Analysis. During interviewing and study 
work we met several challenges including lack of inclination for eHealth services (research development 
and market realization); low level of introduction of eHealth services and devices in the country; lack of 
systematized information and data and statistics on the topic, as well lack of research on how people 
perceive and what they expect from eHealth. We had to rely on the few interviews, and mainly on the 
desk analysis to build on our case-study.       

The panel of our interviewees included 6 leading experts from the different stakeholder groups, of 
which 5 males and one female, including 1 NGO, 1 R&I actors, 2 business, 1 policy and 1 social media 
actor.  
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2. Technologies and application scenario 

a. Opportunities and challenges  

For successful implementation of eHealth in Bulgaria these sections lists the opportunities and 
challenges with regard to KETS applications in eHealth - the Internet of Medical Things, Mobile devices 
for health indicators monitoring and Telemedicine.  

Over 57% of the world’s population are now connected through the World Wide Web, easily accessible 
through an expanding set of technologies including wearables, smartphones, computers, sensors and 
tablets (Statista, 2019). (Snowdon, 2020) 

The availability and affordability of internet access enables information to flow freely across global 
borders, connecting people and populations to health experts, health teams and organizations 
anywhere in the world. Global populations are emerging as informed consumers of healthcare, striving 
to make health decisions autonomously, with the support of provider teams, rather than relying on 
prescribed care pathways which may not be aligned with personal health needs and goals. One has 
only to look at the 318,000 different health applications in the consumer market to understand the 
drive toward health and wellness enabled by the many consumer devices and technologies in this 
rapidly growing market (IQVIA, 2017).  

Digital health has been described as an era  (Rawlands, 2019 ), a progression along the evolutionary 
path of information and communication technologies (ICT) in healthcare, one that constitutes a great 
leap forward and transcending technologies rather than just the next technological step. Digital health 
as an “era” is embedded in what is widely accepted as the fourth industrial revolution — the use of big 
data, analytics, and artificial intelligence, all of which are evolving across virtually every business 
sector. While the fourth industrial revolution is well underway in many sectors — finance, travel, online 
retail, communications — it has not evolved as quickly in the health sector. 

Digital health1 is now emerging in health systems, building on the strengths of the eHealth era where 
an industrial approach to digital technologies has created the necessary foundational infrastructure. 

b. Technologies 

The most important finding and result of KETS in eHealth is the opportunity for health system 
transformation — enabled by digital health technologies - to achieve transformation of care models, 
whereby individuals are empowered, connected and informed, and care delivery prioritizes health and 
wellness. 

Some of the most significant advancements offered by the new technologies into the eHealth area 
have started with the development of Information and communications technologies (ICTs). ICT are at 
the basis of eHealth and play a critical role in improving health care for individuals and communities. 
They provide new and more efficient ways of accessing, communicating, and storing information, help 
bridge the information divides that have emerged in the health sector in different countries and regions 
—between health professionals and the communities they serve and between the producers of health 
research and the practitioners who need it. Through the development of databases and other 

 
1 “Digital health” as a term has been discussed widely, yet an agreed upon definition of digital health remains 
elusive. A variety of terms and concepts are used interchangeably in reference to digital health, including 
“mHealth” (mobile health), “eHealth” (e.g. technology and digital applications to assist patients in their health), 
virtual care, and telehealth, to name just a few. 
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applications, ICTs provide the capacity to improve health system efficiencies and prevent medical 
errors.  
Telemedicine, Health Portals, Cloud Computing, Virtual reality can also be listed here. 

IoT (Internet of Things) (Rodrigues, 2018) - A new network infrastructure to connect devices, IoT 
offers intelligence to objects by adding them the capacity to collect and store data from different types 
of sensors, to perform actions autonomously based on actuators, coordinate functions, and share 
information considering the connectivity among nodes.  

Healthcare industry is among the fastest to embrace IoT based solutions. It is being considered one of 
the key industry drivers and a special concept for it, considering the IoT application on eHealth, are 
Internet of Health Things (IoHT).  

A 2020 projection made for IoHT “MarketsAndMarkets'' predicts that IoHT will be worth US$ 163.2B, 
commercial report claims a spending of $117B, and McKinsey estimates an economic impact of more 
than US$ 170B. All this caused by cost savings, quality of life improvement for patients with chronic 
disease, and health monitoring, which prevents disease complication. It is a fact that IoHT will create a 
big economy impact in the world. 

Big data2 - The growing use of electronic health information systems and digital patient data in both 
research and clinical practice has led to the generation of huge volumes of data worldwide. Over the 
past few decades, the types of healthcare data collected has changed significantly in volume, variety 
and velocity. The term ‘Big Data’ evolved to reflect the fact that the data generated today is often too 
large and heterogeneous and changes too quickly to be stored, processed, and transformed into value 
by traditional technologies. Health data now comprises large and complex digital datasets, including 
proteomic and genomic data, and more recently, widespread use of mobile devices has enabled the 
collection of citizen and patient data on a range of health parameters. 

The advantages of Big Data analyses go beyond simply improving profit margins and reducing resource 
wastage but will also be of value in predicting epidemics, improving quality of life, providing better 
outcomes, and avoiding preventable deaths, particularly from chronic diseases. The large amount of 
data from the considerable range of different sources provides significant opportunities to stratify 
patients’ diagnosis and treatment on a more individual level and therefore provide a more personalised 
level of care.  

Advanced analytics and algorithms (e.g. AI, machine learning, deep learning, neural networks) further 
advance the transformation from the current disease management, to a more proactive and predictive 
strategy focused on keeping people healthy and well. Analytics are the new trend in digital health, able 
to transform data into knowledge, insights, evidence of value and impact that informs new models of 
care within a digitally-enabled environment. Electronic Health Records (EHRs), Personal Health Records 
(PHRs) can be filed here.  

According to one of our interviewees  

“It is more and more believed that there should be a link between the patient and his doctors – a 
permanent distant link related to monitoring the condition of patients who are at risk; to have 
remote smart devices that monitor health indicators. But macro data analysis is most important for 
personalized medicine. We cannot apply personalized treatment if we do not carry large-scale 
studies. Cancer for example - we want to study all its mutations, find those that may be affected by 
existing drugs and identify patients who would be affected by one or another drug.[interviewee] 

 
2 eithealth.eu/eit-health-think-tank - Think Tank 2018: The use of existing Big Data to improve healthcare 
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When asked about the trends of development and the issues in eHealth technologies’ implementation, 
our interviewees express a common opinion that first we should start working in the direction of e-
health.  

“… The process has started but with very cumbersome steps. The problem is that the 
processes that are currently available as communication processes between patients, 

doctors, hospitals - these processes are outdated and the way they are implemented in 
eHealth is wrong. They try to adapt the old processes to the new electronic reality. The 

result is not good.” [interviewee] 

Interviewee said  

“… we need first to build the basis - to digitize all medical records. Once these standard 
nomenclatures for information exchange are created by us, they can then be linked in a system and 
upgraded with additional services. Then the new technologies such as IoT, AI, Big Data will be 
applicable, once the foundation is created. Internet of things will be used to gather additional 
information about a person's health, Big Data and Artificial Intelligence will be used for monitoring 
and prognosis”.  

“Basically the eco-system should deal with the hospital systems and their data bases and their 
connection to the data base of the Health insurance fund. These blockchain databases will allow 
access to the patient's health record, provide better administration, assist pharmaceutical 
companies and laboratories in the preparation and implementation of the production process; the 
doctors will have real access to the patient’s medical record” [interviewee].  

Finally, they summarized that it is not possible to say which of the listed technologies is more 
important. The one we shall use depends on the task we are solving. If we talk about medical records - 
software is important, in sensors which are working with enzymes – it is biotechnology; the mobile 
monitoring devices; macro-data analysis; Artificial intelligence - all of them have their respective 
applications.  

But in spite of the different opinions, there were common trends that stood out:   

• Non-invasive testing and treatment - because it is less painfull due to smaller incisions, 
shorter hospital stays, and return to normal daily activities more quickly. 

• Telemedicine – because of lower costs, convenience and remote service, accessibility for 
disabled patients, preventive care, no risk for infection; 

• Health status monitoring devices – offering possibilities for testing, monitoring and early 
detection of diseases, infections and various chronic conditions, etc. 

During the next stages of the project, we will focus on implemented innovations (innovative devices 
and practices) in the health system and the latest achievements in diseases monitoring, innovative 
devices and practices, ICT applications and platforms especially such that are user-friendly, non-
invasive and can be applied in a non-hospital environment.  

The activities will involve technology products and services offered by private owners - mainly startups 
having emerged in the period after 2015 using KETs applications such as the Internet of Medical 
Things, Mobile devices for health indicators monitoring and Telemedicine. Our examples include 
devices for health indicators monitoring in real life, offering channels patient – doctor/hospital, 
wearable devices for athletes’ performance measuring, telemedicine through a platform offering 
accessible virtual contact. 
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3. 3. The innovation eco-system 

a. a. Context, values and principles  

It is assumed that the key to improve health systems is the transformation of today’s healthcare 
system toward a digitally enabled system focused on health and wellness. Innovative care models 
using eHealth could address the rising demand for better healthcare, helping to shift progressively 
towards integrated and personalized care systems. 

The use of digital health applications and devices throughout the chain of medical products and 
services is expected to introduce efficiency, time-saving, accessibility, equality, affordability and better 
quality of life.  

These values are clearly stated in the National Health Strategy 2030: prevention of diseases and the 
promotion of healthy lifestyles, improvements in the quality of life of citizens and more effective ways 
of organizing and providing health services and care, changing the model of healthcare so as the 
patient be at the center of the health system.  

The main principles in the eHealth system applications retell the main values and principles of medicine 
and health care. Main requirements for the digital health information and use correspond to:  

- Reliability and truthfulness – a leading principle for information providers.  
- Quality – information data should be culturally adapted, easy to use, unbiased, timely;  
- Informed consent, data protection and confidentiality; 
- Protection and prevention from commercial practices; 
- Use of best practices; 
- Application of EC standards in the professional relations’ regulations.  

In confirmation of the above, and specifically used by the interviewees along their work on eHealth, are 
the rules developed by the State Agency for e-Government,  

“…one of the most important being, according to the laws on personal data protection, the creation 
of electronic identification or electronic identity card with which a person can identify himself in the 
electronic space and to have the right to access the services that are provided, including eHealth. In 
eHealth, each document being unique, must be signed as such in order to have among others a 
regulatory value”. [interviewee] 

Another principle, important for the Media stakeholder is that  

“companies producing monitoring devices should describe very accurately the characteristics of 
their product and not, for advertising purposes, mislead the customer with false information.” 
[interviewee] 
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b. Market description  

The draft budget for 2021 and prognosis for 2022 and 2023 of the Ministry of healthcare3 shows the 
12 programs’ priorities and funds dedicated to them: BGN 6,5 billion for 2021 for the whole system.  

It is the program “Development of a unified health-information system and eHealth” that includes plans 
for information provision of the management of medical activities through optimal use of existing 
sources of information and their logical synthesis and analysis, as well as accelerated development of 
eHealth. 

In the following table, the Ministry gives records for previous years and next years’ plans for 
expenditures for the “Development of a unified health-information system and eHealth” programme:  

 

 Records Records Law Project Prognosis Prognosis 

Year 2018 2019 2020 2021 2022 2023 

Total MHB 
departmental 
expenses in 
thousands of 
BGN 

8 119,2 9 939,4 9 837,0 18 091,8 18 291,8 18 291,8 

Table 2:  Plans for expenditures for the “Development of a unified health-information system and eHealth” 
programme  
 

The National Health Insurance Fund of Bulgaria 

Bulgaria has a mandatory health insurance system with a National Health Insurance Fund, which covers 
a package of activities determined by regulations of the Ministry of Health. The Fund acts as an 
independent institution with full autonomy and has 28 regional structures (regional health insurance 
funds), through which it concludes contracts with the providers of medical care. Voluntary health 
insurance is provided by private health insurance companies, which provide an additional package of 
services that are not covered by the state health insurance package. Their market share is currently 
relatively small. 

The main sources for financing the health system in Bulgaria are the obligatory health insurance and 
the national budget. It is important to underline that the mandatory health insurance is very low – 7% 
of the person’s salary and it reflects negatively upon the health system services. To a lesser extent, 
voluntary health insurance contributions, municipalities, user fees, paid services and funds from 
external sources provided by donor organizations are involved. 

Around the world 

In all countries around the world, the main issue for the growth of eHealth is solving the problem of 
reducing the rapidly rising costs of medical care with ever-increasing quality requirements.  

 
3 Draft budget for 2021 and updated budget prognosis for 2022 and 2023 in program format. Ministry of 
Healthcare of Bulgaria  
https://www.mh.government.bg/media/filer_public/2021/01/21/biudzhet_za_2021_g_v_programen_format_na_mini
sterstvo_na_zdraveopazvaneto.pdf 
 

https://www.mh.government.bg/media/filer_public/2021/01/21/biudzhet_za_2021_g_v_programen_format_na_ministerstvo_na_zdraveopazvaneto.pdf
https://www.mh.government.bg/media/filer_public/2021/01/21/biudzhet_za_2021_g_v_programen_format_na_ministerstvo_na_zdraveopazvaneto.pdf
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More and more countries adopt a state policy to attract private investors in healthcare, the so called 
public-private partnership. A market for private companies and investors is created, improving 
healthcare quality. But the new expectations require the conservation of very detailed information 
about patients, previous medical consultations, nutrition, habits, etc. i.e. whole e-dossiers and their 
protection. To increase incomes, health establishments in some countries reached the conclusion to 
provide personalized medical services, a model which has been already implemented by banks, 
telecoms, retailers.  Thus, healthcare turns into one of the pillars for economy.  

The “Healthcare Information System Market, 2013–2019” 4 report findings show that personalizing the 
attitude towards patients is a worldwide trend as an element of the business strategy for improving 
clients’ loyalty. This trend is related to serious requirements for the IT infrastructure, whose setting up 
wants serious investments. In many countries this problem is solved through outsourcing and public-
private partnerships. 

Technologies market 

The modernization of medical care systems imposes automation of medical information flows, 
telemedicine, ICT implementation, part of which are also the Business Intelligence systems providing 
precise information on expenses, profitability, services search. Data from MarketsandMarkets for 2018 
about the BI systems value in Healthcare show that it reached $4,74 billion. Laboratories become hi-
tech companies. Transparency Market Research analysers prognosticated that in 2019 the volume of 
the global market of laboratory information systems will be $2,16 billion. The price of these systems is 
quite high and not affordable for all health providers. Thus, medical laboratories have emerged as a 
separate business, where high tech infiltration led to formalized processes, automatic equipment and 
minimal personnel.  

The mHealth applications market (mobile devices used by doctors and patients), according to the Allied 
Market Research, will reach $58,8 billion in 2020.  

Other information sources predict that in 2020 the mHealth market will reach $46 billion and the global 
market of tele-medical applications will reach $41,2 billion.  

The number of patients using telehealth applications is also growing very fast - from 0.35 million in 
2013 to 7 million in 2018. Telemedicine is the second and mobile health applications are the fourth 
highest funded category in the field of health information and internet technologies in the first half of 
2018. $ 701 million and $ 535 million have been set aside for them, respectively. 

In 2020, the digital health market is expected to reach $ 200 billion, primarily due to the mobile health 
market.  
Telemedicine means distance medicine but lacks a popular organizational and technological model, due 
to the different reasons: 

• unrealistic expectations are placed on technology. 
• assumption that the patient enters a capsule or room and with minimal instructions and 

appropriate equipment manages to collect enough information in electronic form to be sent 
and analysed by a doctor, i.e. to minimize live contact between doctor and patient, which 
is especially valuable in regions with low population density, which is often technologically 
challenging and economically and medically unjustified. 

• requires complex expertise - legal, technological, medical. 

Regulatory restrictions make the problem even more complex.  

 

4 https://cio.bg/digitalizacia/2015/01/23/3439445_it_v_zdraveopazvaneto_tendencii_i_perspektivi/ 

https://cio.bg/digitalizacia/2015/01/23/3439445_it_v_zdraveopazvaneto_tendencii_i_perspektivi/
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A document on “Market study on telemedicine” published by the European Commission, Directorate-
General for Health and Food Safety, 2018 provides insight into the telemedicine market figures. 
According to Statista, the global telemedicine market was valued at €16.3 billion in 2015, and is 
expected to reach more than €37 billion by 2021, with a CAGR of 14% during that period. This 
dynamic sector therefore has the potential to drastically influence the delivery of efficient patient care 
at a lower cost for healthcare markets worldwide. 

 

 

Figure 1: Global telemedicine market size from 2015 to 2021 (in billion Euros) 
 

According to Statista's “Digital Market Outlook”5, the “number of users” covers users in three main 
telemedicine product categories: 

• Connected medical devices ("smart devices”6); 
• Digital tracking and monitoring applications for smartphones and/or tablets ("apps”); and 
• Telemedical services for patients at risk ("telemedical services”). Hardware and software 

solutions for healthcare professionals (e.g. medical equipment for hospitals and doctors' 
surgeries) are not included.  

In Bulgaria, telemedicine dates back to 1974 and is still developing today. Many clinics and hospitals 
have implemented partial software solutions that allow for remote medical consultations, but most 
patients are still reluctant to accept it.  

Given the data above, the case study that we are developing can be a promising and relevant initiative 
to start talking about Internet of Medical Things, Mobile devices for health indicators monitoring and 
Telemedicine: what KETs are involved in the mHealth devices, how these products work and could be 
improved. “The consumer needs to be educated about the benefits of new technologies”, according to 
the interviewees.   

The implementation of the national eHealth system in the next years will need the support and 
involvement of the whole society.  

 
5 Statista (2015). Digital Market Outlook. Available at https://www.statista.com/outlook/digital-markets 
6 The "Smart Devices” segment covers medical devices (hardware) that are equipped with dedicated interfaces or 
SIM cards that serve to transmit measurement data across a wireless connection (e.g. via mobile networks, WiFi, 
Bluetooth, M2M technologies, NFC, BLE). The selection of suitable equipment is dependent on the individual health 
status of the patient and the severity and presence of other conditions (e.g. a combination of severe heart failure 
and cardiac arrhythmia). 

https://www.statista.com/outlook/digital-markets


12 

 

 

 and involved with 
Figure 2: eHealth market outlook. Total number of users in the market (millions) by geographical region 
Source: Statista estimates - trends include per population for three principal diseases (diabetes, hypertension and 
heart failure) and World Bank data on total population 

c. Policy frameworks, normative and regulatory regimes 

The current state policy on eHealth is directly aimed at the implementation of the measures set out in 
the existing strategic documents - National Healthcare strategy7 and the Concept for development of 
the emergency medical care system 2014-2020, and are in line with those planned in the draft national 
health strategy for the period 2021-2030 for the development of the sector. 

eHealth is in the basis for the implementation of the strategic goals and priorities of the National Health 
Strategy 20308. Innovative solutions in the field of eHealth will provide support for the prevention of 
diseases and the promotion of healthy lifestyles, lead to improvements in the quality of life of citizens 
and enable more effective ways of organizing and providing health services and care, is written in the 
strategic document. 

The main priority of eHealth in the document is to carry out a digital transformation in the sector, 
based on the development of the three technological pillars: cloud technologies, development of 
wireless communications networks (4G / 5G), the mass introduction of high-speed optical data 
networks. 

In order to ensure coherence of the measures and activities in the field of eHealth, a sectoral Strategy 
for eHealth in the Republic of Bulgaria for the period 2021-2027 will be developed with relevant action 
plans, the document proposes. 

 
7 Ministry of healthcare of Bulgaria. National Health Strategy 2021 – 2030 
https://www.mh.government.bg/media/filer_public/2020/12/29/proekt_na_natsionalna_zdravna_strategiia_2021-
_2030.pdf 
8 https://www.investor.bg/analizi/85/a/i-novata-zdravna-strategiia-do-2030-g-s-fokus-vyrhu-e-zdraveopazvaneto-
318949/ 
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The Ministry of Health’s program “Development of a unified health-information system and eHealth” is 
implemented by the following structures: 

• 3 Directions at the Ministry – Budget; Medical activities and eHealth. 
• Executive agency “Medical Supervision”. EAMS exercises control over healthcare institutions, 

healthcare activities, and the quality of healthcare, and is the competent organ for 
transplantation management, coordination and control in Bulgaria. 

• National Centre of Public Health and Analyses. Performs activities related to public health 
protection, healthcare promotion, disease prevention and information support for healthcare 
management. 

• Regional health inspectorates. 
• The Bulgarian Drug Agency - whose competences, functions and activities include to supervise 

the quality, effectiveness and safety of medicines; the operation of medical institutions in 
sampling, diagnosis, processing, storage, use, distribution, quality assurance and safety of 
blood and blood components and for transfusion.  

The main strategic documents and legislation that define the functions of the Ministry of Health and 
the eHealth system in the country offering guidelines, development and coordination activities for the 
implementation of state policy in the field of eHealth are:  

• Health Act 
• Health Insurance Act 
• Medical Establishments Act 
• Healthy and Safe Working Conditions Act 
• Medical Products in Human Medicine Act 
• Medical Devices Act 
• Recognition of Professional Qualifications Act 

For 2021, the Ministry plans to develop 10 new and updated regulations in order to introduce the 
National Health Information System. In 2021, with the development of a National Strategy for eHealth 
for the period 2021-2027 and its implementation, a concept for the development of telemedicine 
through mobile devices (mHealth) will be defined. It also plans to introduce a system for assessing the 
quality and safety of medical care. 

National programs and strategies also contribute to the normative and regulatory regimes relevant in 
the field, mainly:  

• National Health Strategy 
• Strategy for Smart Specialization 
• National Strategy for the Development of Research 2020 
• Concept for the Development of Emergency Health Care  
• Concept for “Aims for Health 2020” 

National health policy is formulated by ensuring synchronization with the trends and recommendations 
formulated in European and international strategic documents:  

• European eHealth Action Plan 2012-20209 
• Communication from the Commission to the European Parliament, the Council, the 

European Economic and Social Committee and the Committee of the Regions on enabling 

 
9 https://ec.europa.eu/health//sites/health/files/ehealth/docs/com_2012_736_en.pdf 
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the digital transformation of health and care in the Digital Single Market; empowering 
citizens and building a healthier society. 201810 

• Patient Summary Guidelines 11 
• ePrescription Guidelines 12 
• NCPeH Organisational Framework 13 
• eHDSI Governance Model 14 

• International health rules formulated by the WHO – strategic documents, programs, action 
plans on e-health 15.  

Recently the “assessment of health technologies” mechanism whose main indicators are the electronic 
patient dossier, e-prescription, and real time monitoring of the health status has been discussed at the 
Regular discussions of the “Investor.bg” Business platform and accepted by the innovation industry as 
an instrument to establish the clinical and economic benefits of new technologies.   

d. CSR, open innovation and co-creation practices 

CSR practices are seen as a world tendency to impact certain trends of development, with the aim to 
improve the working environment, working conditions, social rights protection, better remuneration etc. 
But CSR has also the potential to impact the whole society and to create positive images and attitudes 
towards the different branches of industry16.  

On national level, the dissemination, encouragement and adoption of CSR practices are within the 
mandate of the Ministry of Labour and Social Policy. A CSR National strategy for the period 2019 – 
2023 and Action plan have been adopted. The government's political commitment is to improve the 
quality of life of the population through transparent, socially responsible business practices and in the 
implementation of the government's Management Program.  

The vision of the strategic document on CSR was developed in partnership with a number of 
stakeholders such as universities, NGOs, the business, social partners, citizens. The aim was to outline 
the role of the state and the other stakeholders, which in partnership to create and support the best 
conditions for a socially responsible behavior of the side of the business for the interest of the whole 
society.  

A good practice was introduced to have annual competitions for CSR best achievements to stimulate 
their application and recognition.  

On the other hand, there are several initiatives, with the same purpose:   

• Global Compact Bulgaria - www.unglobalcompact.bg. The initiative unites, on a voluntary 
basis, over 130 companies and organizations, which have accepted the ten principles of 
the responsible corporate citizenship in the field of environment, working standards, human 
rights and anti-corruption. 

 
10 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52018DC0233 
11 https://ec.europa.eu/health//sites/health/files/ehealth/docs/guidelines_patient_summary_en.pdf 
12 https://ec.europa.eu/health//sites/health/files/ehealth/docs/eprescription_guidelines_en.pdf 
13 https://ec.europa.eu/health//sites/health/files/ehealth/docs/ev_20151123_co01_en.pdf 
14 https://ec.europa.eu/health//sites/health/files/ehealth/docs/ev_20151123_co02_en.pdf 
15 http://www.who.int/ehealth/about/en/ 
16 “Manual for implementation of corporate social responsibility in the pilot industries”, developed by Association 
of Industrial Capital in Bulgaria, project BG05M9OP001-1.011 - 0002 

http://www.unglobalcompact.bg/
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• The “CSR Bulgaria” Association, an NGO whose mission is to help the development of the 
socially responsible business in Bulgaria focusing on social projects, good practices, 
publications in CSR, education and training.   

In addition to international standards and certificates the Bulgarian companies are developing their own 
national codes for voluntary adoption of CSR-related principles and rules in their work. The most wide-
spread are the codes of ethics which are tailored to the specificity of the sector and concern for the 
general public interest.  

As a general rule, CSR still remains a mostly ‘imported’ management product which has not 
established itself firmly on the national landscape. 

Concerning the working environment, conditions and remuneration in the Bulgarian healthcare system, 
one can underline the territorial disproportions for the provision of medical specialists. A negative 
tendency is observed in relation to emigration of qualified healthcare specialists compared to young 
people joining the medical profession. Discontent is shown on the rules for specialization and lack of 
policy to retain young medics in the country. Measures in this respect have been taken in the strategy 
for the development of healthcare 2020 – 2030.  

The analysis of Bulgarian practice shows that CSR practices have the power and potential to destroy 
the existing negative clichés and to revive the interest of young people in the key professions of 
valuable industries. 

Positive impact on young people and their families to a change in attitudes and assessments of 
professions in the main industries can be achieved, among others, by the good practices that exist now 
in the Bulgarian innovation eco-system:   

• “Innovations meet schools” project started by the PARA company with the aim to take 
innovation to the school and show what skills students need for creativity and solving 
problems through high technologies.  

• The Healthtech innovation program by Eleven and Sopharma which organized a competition 
for the most mHealth innovative companies; after selection, companies are trained and 
receive funding for their projects. 

• Digital Health and Innovation cluster, jointly with Junior Bulgaria are organizing a Digital 
Heath and Innovation course for students of the Medical University of Sofia. 

• Digital Academy for Continuing Medical Training organized by the Bulgarian Doctors Union 

A very important factor for the development of a strong and innovation-based ICT sector for example is 
the work of many training academies, organized by the enterprises themselves in the sector, as well as 
other training initiatives of leading companies, such as Musala, Telerik Academy, SoftUni, LeanPlum 
Bulgaria etc. 

 

The Open innovation approach is discussed in a number of articles, thesis, manuals that one can come 
across in the Bulgarian public space. These treat its importance to company competitiveness, the 
possibilities to  react in a swift and flexible manner to changes in business environment, benefits and 
disadvantages etc. However, in our review, few Open innovation practices in Bulgaria were detected. 
For example the Technical University of Sofia is working on Interreg funded project “DA-Space Open 
Innovation to raise Entrepreneurship skills and Public Private Partnership in Danube Region”.  

A good example is an Open Innovation Competition launched by the Association for the development 
of Sofia. The idea is that the participants suggest innovative ideas for the solution of parking issues in 
the Ljulin district of Sofia, which later can be applied for other Sofia districts.  Participants receive 
necessary information as well as mentors’ support.  The competition is held online.  
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An interesting article by (Netoff & Semova, 2010) treats the Open innovation and the Academic 
Entrepreneurship. The paper reviews the opportunities for academic entrepreneurship and technology 
transfer to the real sector through the model of open innovation.  

The authors describe a number of practices available for researchers working on fundamental studies 
and which are far from the corporate R&D activities, for example:  

The http://innocentive.com  platform which offers possibilities for companies to publish their problem 
and for researchers to offer solutions. The conditions for the partnership, the remmuneratios are 
regulated in advance.   

The http://www.researchgate.net/ platform permits, through a number of instruments, researchers to 
present themselves, their achievements and interests, to build partnerships with colleagues workig on 
similar and complementary ropics.  

Other entities using Open innovation are the NGOs, through their setting up and participation in 
different networks that support the exchange of ideas, creation of transparent and fair rules for the 
transfer of intellectual property. Many such networks exist in Bulgaria. Еx. Labor market research 
https://labormarketresearch.eu/bgn/.  

Clusters are also specific networks that are NGOs with legal bodies status. Their activity is directly 
related to the competitiveness of their members. This is achieved through the development of a joint 
brand, through the economy of scale effect. In Bulgaria there are dozens of clusters (according to 
Investor.bg they are 261), but only a few of them are potential places for open innovation, where 
university research is present and technology transfer, innovation and competitiveness are the basis.  

Still another opportunity to implement the Open innovation model are the technological centers, parks 
and incubators. One of them – the Sofia Tech Park is engaged in the project through its laboratories, 
incubators and work and exhibition space. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://innocentive.com/
http://www.researchgate.net/
https://labormarketresearch.eu/bgn/
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e. Actors of the innovation eco-system 

The innovation ecosystem structure is presented below by some of the main actors and their role and 
significance for eHealth development and implementation in Bulgaria. 

 

Figure 3: The innovation eco-system of eHealth applications in Bulgaria 
 

- Research – the Bulgarian Academy of Sciences and its ICT institutes, the Medical Universities,  
- Public bodies – the Ministry of Healthcare, hospitals, clinics 
- Business - start-ups, ICT – IoT - AI companies producing/launching software, platforms; 

manufacturers - producers of medical devices, wearable devices, clothes; 
- Industry and sectoral associations, tech parks, clusters; 
- Other - Funds – Health Insurance Funds, other sources of funding the system; Non-

governmental organizations - doctors’ and medical personnel associations, patient organizations 
for protection of patients and customers, specialized NGOs for personalized medicine; for 
eHealth; for medical education etc.; Trade unions; Media; The Public, etc. 

Research 

The Framework of the National Strategy for the development of AI17 , developed by the Bulgarian 
Academy of Sciences, states “Against the background of the rapid development of eHealth in other 
European countries, Bulgaria has not yet built an adequate health information system to provide the 
necessary information for the needs of the management and users of health services, incl. to fulfill the 
country's commitments in connection with the cross-border exchange of health data. The available 
information systems and databases are not systematically integrated and do not give a real idea of the 
general state of the health care system, which complicates the process of health policy planning.”   

 
17 Framework of the National Strategy for the development of AI. Preliminary vision http://www.bas.bg/wp-
content/uploads/2020/07/Towards-AI-Strategy-BAS-Vision-1July2019.pdf 
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In 2019, a National research program eHealth was initiated. The program was funded by the Ministry 
of Education and Science with the amount of BGN 2 mln18. The aim was to provide analyses and 
results that will help the Ministry of Healthcare to set the vision and elaborate the methodology for 
further eHealth implementation in the country. The program was  focused on collecting and processing 
large volumes of clinical information, and designed to address some of the existing barriers to eHealth 
in the country, such as : lack of interoperability between the various software products and systems 
used by physicians and medical units; lack of evidence for the ICT implementation effects; not well 
regulated personal data protection; limited connections between the medical establishments; lack of 
incentives to participate in the exchange of clinical information.  

Public bodies 

There are 8 main priority areas for the healthcare system in Bulgaria as described in the National 
Healthcare strategy elaborated by the Ministry of Healthcare. The one that deals with eHealth is 
Priority area 2. “Introduction of a unified integrated information system through the development of 
eHealth for full transparency and efficient use of available resources, which is explained in detail in the 
net chapter”.  

The Bulgarian eHealth system includes the following public eHealth projects: E-prescriptions, eHealth 
files, eHealth card, eHealth portal, Hospital information systems, Telemedicine. The idea of  eHealth 
began to be discussed in Bulgaria in 2005. Since then, it has often been identified as a priority, but a 
number of obstacles have impeded its implementation: the lack of funds, low level of computer literacy 
of many medical staff, the need to introduce new regulations, incomplete system of standards and 
codes, insufficient and obsolete computer base partial and infrequent use of Internet.  

The eHealth development in the next few years as seen by the public authorities, and the priority tasks 
that will be worked on from 2021 to 2024 include: 

• Information data base or the system for the control of medical expertise.  
• National Unified Health Information system. 
• The Specialized Electronic System for Monitoring and Analysis of Medicinal Products. 
• National eHealth strategy 2021 – 2027.  
• еHealth National Nomenclatures – elaboration and implementation. 
• Trans-border exchange in the EU of health data. 

Business 

Our interviews analysis provided some good examples of Bulgarian innovation companies or start-ups 
in automation systems, Internet of tings, 3D printing in the eHealth system. A few examples of 
products these have developed are listed here:  

• Robots for medical assistance;  
• Home automation and wearable devices – watch trackers for kids; touchable watch 

trackers; control of home appliances, lights and consumption through mobile phones; 
• 3D model of patient’s bone using the information from the computer tomography scan used 

in personalized care;  
• Intelligent capsule - a new non-invasive method for gastroenterology tests; 
• Wireless home sensors that can measure movement, respiration, heart rate, sleep and 

behavior of patients by using low power radio waves. 

What is important to mention is the lack of cooperation between the different sectors – public, 
research, business to work in synchrony or on joint projects.  To remedy to this weakness, with the 

 
18 The exchange rate of the BGN is 1 BGN = 0,51 euro  



19 

 

 

 

support from the EC, Bulgaria adopted an Innovation Strategy for Smart Specialization, with the aim to 
stimulate the cooperation between the business and research and redirected public resources to set up 
regional innovation centers. In 2021 the Strategy was updated for the new program period till 2027.  

The case-study involves several of the actors, namely: 

• The national health provider currently introducing the e-prescriptions, patients’ dossiers, 
nomenclatures and standards which are the foundation for the eHealth system on national 
level. It is an important actor on which depend many of the functions of the other actors in 
the system.  

• Technology owners. Two companies have been interviewed that are producing/launching 
software, medical devices, wearable devices using ICT, IoT and AI. 

• A Tech Park which will play several roles in the study. On the one hand it is developing 
KETs with its several laboratories, on the other it is also involved with an innovation 
cluster. And finally it will be a partner and the location for the exhibition/installation that 
will be developed further in the project.  

• An NGO which involves researchers, inventors, patients, medical and health care 
professionals, health care and educational institutions, service units and commercial 
structures in health care and fosters the better understanding and adoption of the concepts, 
services, and products of personalized medicine for the benefit of patients and the health 
care system. It will help with involving the medical specialists that some of the technology 
owners need.    

• A social media company – which is interested in raising awareness on eHealth and its 
principles in ethics, truthfulness, patient data protection and reliability of devices.  

The interviewees suggested to involve in the co-designing multi actor engagement process some other 
stakeholders such as:  

• Clothing companies and device producers that hold the software and sensors of the 
monitoring system and who are partnering with the ICT and software owners;  

• Financial and strategic partners in the area of investments, technology and telemedicine 
software developers, ICT companies, clothes producers, researchers, beta testers.  

• Various actors in the eco-system, incl. the hospitals, the ministries and the public agencies’ 
administrations, the National Parliament Committees members and the legislators, the 
Health Insurance Fund should be engaged to discuss the good practices, to raise awareness 
on important eHealth issues.  

• Non-governmental organizations, such as the National patient organization, who are also 
involved in building the national eHealth system.  

• Companies that provide medical and laboratory and pharmacy software.  
• the DHI cluster. 
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4. 4. Societal and ethical aspects 

a. Ethical and social conditions and implications 

In Bulgaria there is a central ethics commission at the Council of Ministers - The Central Ethics 
Committee which gives opinions on deontological and ethical issues in the field of clinical trials when 
these are referred to the Ethics Committees. 

The commission operates in accordance with the basic principles which ensure the rights, safety, 
health and human dignity of trial participants as set out in the Declaration of Helsinki on Ethical 
Principles for the Conduct of Clinical Trials on Humans. The following duties are part of their work: 

1. Respect the principle of confidentiality and the absence of conflicts of interest. 
2. Provides with statements and recommendations for clinical trials. 
3. Carries out current control over developmental tests. 
4. Exercises control over applications of medical devices. 
5. Validates the documentation for testing of medical devices. 

Some of the interviewees shared views about the main interactions with society after introduction of 
new technologies. Quotations are given below, in groups:   

New conditions and implications 

• An entirely new way of thinking, a new approach to medical care. Everything is happening 
online. For this new system to work properly we need rules and investments. 

• New many challenging devices and processes - At the background there is the computing 
power – the operators monitor the data; At the foreground – the consumer for whom it is 
important to know how easy to use the devices will be, how interactive, what real access 
they will give, will there be a human touch; how his data will be processed:  

• Sensors – how to integrate them, how to make them widely accessible.  

Stakeholders  

• There are many target groups. The system consists of many moving parts, many interested 
parties with their own agenda. Some of them will be motivated by the technological 
development, others - to make money, still others – to protect people. 

• The state is conservative. It chooses the easiest way - not to change things, be passive. 
There is no disease prevention system. Although in the long-term prophylaxis comes 
cheaper.  

Interactions  

• Citizen and their data protection - Who will be responsible for this data protection and how 
will it be organized?  

• The effects on society – there should be a balance of benefits and risks by introducing new 
technologies; 

• The funds that the state will give for research will have no direct return. These funds on 
the other hand could be directed to education, or other goals. Here lies the issue of the 
balance – how much should go for research and how much for practical development of e-
products.   

• The ethical balance is also a difficult issue. To what degree will we monitor people, who 
will have access to their data. How to avoid commercialization and taking advantage of the 
data?    
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Legal aspects 

Currently, the National health information system is legally regulated by the Health Act. An ordinance 
describing all processes is to be developed. The modules that are being worked on for eHealth are 
regulated in Ordinance 4 of the Council of Ministers on Access to Medical Information and in the 
National Framework Agreement for Medical Activities.  

The national regulations for the Health Insurance System do not provide for payment for medical 
devices, it does not pay for software. It pays for treatment and medicine. In England and Germany, 
there are regulations that allow an application to be approved, recommended and paid for by insurers. 

Threats and Risks  

• The main risks for people would be the lack of regulations for ethical issues and personal data 
collection and protection – who has access to personal information, who can collect and what 
kind of data can be collected. The systems should be protected so as not to allow data leaks. 
Data should not be accessible for business purposes, for insurers, employers etc.  

• Another major risk is the limited computer literacy of citizen, and as well of professionals (e.g. 
medical staff). The National Health Insurance Fund has already introduced practices for the 
General practitioners to work online, but these rules cannot cover the needs and vision and 
strategy of eHealth. For example, in medical institutions the personnel have no practice and 
habit to working with an e-signature.  

• “Pseudoscience and lack of data reliability. People consult Google and a number of crazy 
theories invade the social media”.  

• Medical specialists and researchers voice controversial information and advice on the most 
popular media and people are confused.  

• Hospitals have been transformed into business enterprises, according to changes in the 
Healthcare Act from 2015. 

o “The hospital does not try to heal you; it tries to get money from you. Because 
otherwise without incomes from the state, it cannot function. Thus, useless treatment 
procedures and surgery are performed, fake hospital stays are registered, etc. 
“[interviewee]  

• There is lack of nomenclatures (systems or codes) and standards related to eHealth. Much of 
the medical information at the moment, all documents are on paper, there are missing or 
incomplete parts. Data needs to be centralized and consistent so that it can be later upgraded 
and have greater transparency for the monitoring at national level. Another example is that we 
do not collect specific data for ex. rare diseases and have it in adequate registers, that could 
serve as a basis for analysis, prognosis and better treatment. – this is a summarized opinion 
from several of the interviewees.  

Recommendations 

• Need of targeted investment.  
• Comprehensive legal framework setting up - rules on how to operate with personal data, 

bio-data, how to protect personal medical data, how to process it so as not to violate 
privacy.  

• New regulations are necessary that should go in the direction of introducing appropriate 
innovation practices and eHealth and disease prevention systems. New regulations should 
offer new pathways for the new technologies.  

• Define and share responsibilities.  
• Not to allow technologies to take advantage and rule out human relations.  
• Competent and knowledgeable people should be involved.  
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• Trust should be created between patients and doctors, which is now lacking. Dialogue is 
important to return the trust. Strict rules should be observed as to who can pronounce 
himself in the media on specific specialized topics.  

• Promote the new technologies, educate people on their benefits.  

 

b. Public and stakeholder awareness  

Our interviewees stated that there are definitely more benefits for society - better analysis of medical 
records when visiting the General practitioner (GP), presence of medical history, more adequate 
decisions and treatment.  

The introduction of new technologies in eHealth, especially the connection of GP, hospitals, 
pharmacies, the health insurance fund, the different medical services, in a common national system 
would be a great achievement and welcomed by all.  This will bring efficiency, quality and better 
access to healthcare.  

And people react positively to these new applications. The feeling is that people support eHealth as a 
way to optimize processes, saving costs and time. 

On the other hand, we do not know how doctors will react to that. Doctors are not accustomed to 
monitor their patients online. The GPs are overloaded nowadays with thousands of patients, heavy 
documentation and constantly changing requirements. Many of them resign. In order for the system to 
work, we need to adopt such monitoring practices and the eHealth new methods and techniques in a 
way that will alleviate the doctors work. People should be informed about such possibilities; 
applications should be explained. The system should have an option for notification of the doctor and 
assist the doctors in their tasks.   

c. Cultural aspects  

The Analysis of the socio-economic status of Bulgaria after joining the EU reveals several main issues 
and potential for improvement. Those that concern the healthcare system and the implications can be 
summarised as follows19: 

• Unfavorable demographic trends, such as declining birth rates, population aging and 
increased urbanization; 

• Alarming signals about the quality of education at all levels. It is especially urgent to 
overcome the low level of computer and digital skills of human resources in the country, 
which hinders the widespread use of ICT and services based on them and the achievement 
of digital growth. 

• In recent years, life expectancy has been rising steadily, albeit with regional imbalances and 
remaining the lowest in the EU. Public spending on health remains low and direct payments 
to consumers are the highest in the EU, with significant implications for access to health 
services.  

• The emigration of qualified specialists cannot be compensated by the small number of 
people joining the labor force in the healthcare system. 

 
19 Bulgaria 2030 – Part 1. Analysis of the socio-economic development of the country after joining the EU, 
retrieved from https://www.minfin.bg/upload/41549/Bulgaria%202030%20analiz.pdf  
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• Frequent regulatory changes and slow implementation weaken the effectiveness of 
legislation and discourage investment. The country remains in the group with the weakest 
indicators of good governance in the EU. However, an ongoing development is visible of 
authentic Bulgarian companies in the field of microelectronics, communication equipment, 
sensors, industrial automation, robots, optical products, etc. (ex. Datex, Samel-90, Optics, 
Daisy Technology, etc.). The same trend is even more clear in the field of development of 
software products where since the early 2000s, multinational ICT leaders have begun to 
establish R&D centers in the country mainly through the purchase of their long - standing 
Bulgarian subcontractors (ex. VMWare Bulgaria, Software AG, SAP, DevexePerts, Progress, 
Bosch Software Innovations Sofia, IDT Bulgaria, LeanPlum Bulgaria, etc.), while authentic 
Bulgarian companies are established as world innovative leaders, albeit in "narrow" 
specialized markets or niches (e.g. Chaos Software, Ontotext, Interconsult Bulgaria, Mobile 
Systems, Software Air Group Bulgaria, Sirma Medical Systems, etc.). 

• Bulgaria lags behind in terms of e-government, but in the last few years there has been an 
improvement as a result of the consolidation of the functions and processes related to e-
government into a single structure and the measures taken to improve e-public services. 

• Economic growth increasingly depends on the extent to which drivers for competitiveness 
are used - innovation, high value-added products and regional specialization. Despite the 
marked improvement in the private sector's innovation capacity in recent years, the 
country's innovation system is operating below its potential, with all the ensuing negative 
consequences in terms of striving to build a knowledge-based economy. The R&D sector in 
Bulgaria faces some serious challenges that require policy change.  

Additional analysis of the ICT sector, provided in the publication Innovation.bg 201920 (Georgieva, 
Georgieva, Galev, Yalamov, & Koleva, 2019) gives hope for a positive development. In 2018, the 
number of people employed in research and development in Bulgaria increased by more than 10% on 
an annual basis. The business sector has a leading role in the growth of the R&D staff. For comparison, 
the medical sciences have a share of 18% and an annual growth of 13%, followed by a 17% share for 
the natural sciences and a growth of only 2%. Along with the increased innovation activity of 
enterprises, including on a project basis with the support of operational programs, this process is 
influenced by the research and development structures of foreign companies discovered in the country 
in a number of high and medium high technology activities. 

The system needs funding, better interaction between business and research, improved higher 
education system, better applied research capacity and modern infrastructure to meet modern 
requirements. These factors affect the quality and applicability of the research undertaken and the 
ability to compete with science at European and global level. 

The information and communication technology sector in the country is developing dynamically, 
increasing its contribution to added value, employment and exports. ICTs are a major driver of the 
digital revolution globally. For the period 2010 - 2019, the fastest growing ICT sub-sectors, measured 
but in terms of revenue, are "Computer programming and IT activities" and "Wholesale of computer 
and communication equipment", the former reaching € 2.9 billion and the latter € 1.5 billion in revenue 
for 2018. The almost threefold increase in revenues in the subsector "Computer manufacturing and 
communication equipment, electronic and optical products” for the period 2010 - 2018 is a strong sign 
of the positive trend in the entire ICT sector related to the imposing of Bulgaria as a destination for 
R&D development, intensive and innovative technologies not only in software but and in hardware. 

For the last ten years the Bulgarian ICT sector has undergone significant transformation with diverse 
major effects on the economy and socio-political processes. Exports of ICT products and services has 

 
20 Innovation.bg 2019 http://www.arcfund.net/arcartShowbg.php?id=18492 
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tripled from 2010 to 2019 and for the first time it will exceed BGN 10 billion and will reach 17% of the 
total export (goods + services) of Bulgaria. The ICT sector is already contributing for almost 6% of the 
gross value (in 2017) and a growth of over 30% of business costs for research and development of 
activity since 2016.  

The cultural identity of Bulgarians has suffered extremely strong and prolonged influences from 
external factors (five centuries of Ottoman rule, centralized planned economy), which led to its forced 
change, did not allow its natural development and ultimately created a distorted model of national 
culture with many internal contradictions. However, under the influence of external factors, the cultural 
identity of societies continues to change. With the membership of Bulgaria in the EU and with the goals 
set by the country, a shift of cultural values in the direction of more pronounced femininity and 
individualism, less uncertainty and power distance.   

Despite the challenges in the Bulgarian cultural frames, the country on the basis of its own cultural 
identity, creates and implements approaches to increase the competitive potential of the national 
economy, i.e. to develop its own innovation culture. Practical steps have been taken in the following 
areas 

• Human resources development - entrepreneurship education is introduced in the first stages 
of the educational process aimed at development of initiatives, to stimulate the readiness 
for lifelong learning and the skills for creative application and dissemination of the acquired 
knowledge in the practice; 

• Dissemination of good innovation practices - striving to saturate the public space with 
information about implemented innovation projects, results of their implementation, reasons 
for the achievements/failures. The relationships between the participants in the innovation 
system, incl. Public-private partnerships are trying to be improved within the framework of 
organizational and social innovation, affecting the principles and mechanisms of functioning 
of the partnering institutions; 

• With Bulgaria joining the EU in 2005, and the generation of millennials born after the 
socialist system, a number of practices have been introduced trough projects, programs and 
initiatives, benefitting a new entrepreneurial culture, a new gender dimension and new 
educational methods, that change the cultural environment.     

Some views expressed by the interviewees, support the following ideas - It is important that more and 
more people hear about the new technologies in eHealth. Who are the technology owners, who is 
implementing the transformations, what are the benefits? Those that make real science should be 
heard, not the pseudo-specialists [interviewee].  

Bulgarian media often publish discussions, articles and opinions on the development of new 
technologies (databases, applications, mobiles, wearables) and their implementation in medicinal 
products and services.  Opinions are voiced that: 

• Consumers and businesses alike are beginning to realize the potential of the partnership 
between technologies and the health industry] 

• eHealth will improve access to health services by putting the patient at the center of the 
system and increasing its efficiency.  

• New skills, consumers and citizens’ habits and behaviour will likely need change, and new 
ways of interaction will emerge, enhancing synergies, symbiosis and giving value to 
peculiarities of organisations and local communities.  

• During a webinar on "E-solutions for better health" Prof. Asena Serbezova, Chairman of the 
Board of the Bulgarian Pharmaceutical Union said: “With digitalization we will achieve 
improved access to health services, greater empowerment of patients, longer duration of 
life". 
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The digital landscape of labor  

Another transformation occurring as a consequence of digital technologies is the future of work and 
professional skills.  Automation, big data and artificial intelligence can affect 50% of the world 
economy. There is also anticipation and apprehension about what lies on the other side of the 
threshold of this change. More than 1 billion jobs and $ 14.6 trillion in salaries are automated by 
today’s technologies, that open the door to new ways to use human energy, shove out routine jobs, all 
this can lead to an increase in social inequalities (World Economic Forum, 2017) 

High-speed changes will require safety mechanisms and training systems to help withstand 
"megatrends", changing the nature of the work. New markets opened by technology along with 
increased productivity will benefit some, but others will suffer - the young, the low-skilled, the part-
time workers, temporarily employed and others.  

Despite concerns about the ‘destructive’ role of technologies in the labor market, "total employment 
does not seem likely to fall sharply" – on the place of the old jobs, appear new ones.  

The Future of Jobs Report, 2018, says, “As technological breakthroughs are rapidly shifting the line 
between man- and machine-performed tasks, global labor markets are undergoing major 
transformations. These transformations, if managed smartly, could lead to a new era of good work, 
good work places and improved quality of life for all, but if poorly managed, they represent a risk of 
widening skills gaps, greater inequality and wider polarization.” (World Economic Forum, 2018) 

The IT that have the strongest impact on the transformation of the labor market are - Big Data, 
Robotics, Information Security, Virtualization, Mobile technologies, Programming, Cloud Computing, 
Cognitive Computing and Artificial intelligence. The top five most sought-after soft skills are: creativity, 
persuasion, cooperation, adaptability and time management, followed by emotional intelligence, 
flexibility, work with data, cognitions skills, social and emotional skills, technological orientation. The 
top five most sought-after hard skills are: cloud computing artificial intelligence, analytical justification, 
human management and UX design.  
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5. 5. Interest in co-creation and SocKETs activities 

The co-creation method in Bulgaria is not a very familiar concept. Especially when mentioned in 
Bulgarian language, the interlocutor always asks „ … co-creation of what? “ The expression needs 
additional explanation to be understood.  

The interviewees for the case-study, regard co-creation as a positive initiative that they will join.  

Some of them reflect that the goals of the co-creation initiative should be to engage the various actors 
in the eco-system in order to discuss the good practices, to raise awareness on important eHealth 
issues, involving the hospitals, the ministries and the public agencies’ administrations, the National 
Parliament Committees members and the legislators, the Health Insurance Fund. Special attention 
should be paid also to journalists who need to have adequate information to transfer to audiences. A 
lot of work is necessary with the participation of many people at different levels so as to educate and 
engage society.   

Others comment that it is good to start the SocKETs engagement and co-creation talks – to set a 
frame, to have a common strategy, a general direction to follow, the energy to be steered in a more 
purposeful direction.  

So far, they have not used the co-creation method, although their products [interviewee] have feed-
back channels and the products have undergone changes due to customers’ involvement. It will not be 
difficult to switch to a more targeted discussion. 

They are willing to participate in a discussion format regarding a new product, for which they think 
there must be communication, everyone's vision must be clear and should be considered, there will be 
pros and cons and risks, etc., but this is positive.  

One of the interviewees shares that at the moment they are developing a base system for personal 
medical dossier. On this basis they want to introduce more specialized applications that will monitor 
chronic diseases, as well as some pediatric issues. They need them to have a more specific focus, 
therefore it will be good to know what other chronic diseases exist that can be regularly monitored 
from a distance.  Here the views of medical unions, doctors’ and patients’ associations will be very 
valuable.  

Other considerations that they expressed are: 

• How to schedule the event – co-creation discussions should take place at the beginning, 
before work on a product starts; co-creation discussions should take place after the 
company product is at prototype stage, so as to know that it will work;  

• The needs of the target group should be investigated, as well as whether the patients will 
be willing to take advantage of the new product/technology;  

• The choice of other participants is vital for a successful co-creation event; 
• Company’s own interest and capacity are main considerations for participation in co-

creation.  

 
Other states that it could contribute as a media partner to the case study underlying that awareness is 
important and it can participate in this study by disseminating information, by giving the floor to 
genuine specialists and researchers to explain the benefits of new technologies in eHealth. It can make 
visible the people that are involved in eHealth, and include more people who make real science.  
Interviewee has heard about co-creation, but has not used it and shares the following thoughts: 
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“The practice shows that a small group of 2-3 people invent something and then it begins to 
spread. When a topic is discussed with many people, it is difficult to have them join a unified 
idea”.  [Interviewee] 
 
 “We are not just working on what we think is right. We make meetings, have communication 
channels, share what we intend to do, expect comments. We publish projects on the national 
health portal, e.g. rules for information exchange and the processes of the electronic prescription 
and the electronic exchange. We would join a co-creation event, but it depends on the choice of 
the target groups.”  [Interviewee] 

In conclusion a professor stated that  

“We should gather the right target groups, choose the correct formats, find the appropriate 
language. Select the right partners and act in coordination” [interviewee]. 

A desk research of Bulgarian sources reveals the following results about co-creation implementations: 

• It is used in the business terminology as co-creation of value which implies the existence of 
a platform where consumers can give feedback information to the producer, can express 
their opinions and views and recommendations about a specific product/service of a 
company21.   

• A co-creation project22, led by Unione degli Assessorati with Bulgarian participation, funded 
by Erasmus+ is on the internet. The project represents a study of the method, what needs 
and expectations it covers. The project makes a survey of the current attitude, knowledge 
and opinions about the model of co-creation in the public administration activities, namely to 
show the level of cooperation of civil servants with citizens, their expectations in the 
cooperation with private organizations, the level of their knowledge and awareness of the 
model. 

 

The Centre for Research and Analysis has implemented the Fit4Food23 project as Ecsite TP, during 
which it implemented co-creation methods and produced modules for training of school children and 
journalists.   

 

 

 

 

 

 

 

 

 

 
21 Co-creation of value for a trade mark through a company platform. Boryana Dimitrova, PhD, Brendt Smith, 
Assoc. Prof. , Trina Andras, Prof., PhD 
22 https://www.cocreated.eu/bg/ 
23 https://fit4food2030.eu/ 
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6. Conclusion 

During the case study analysis, we gradually narrowed our interest for further co-creation activities to 
KETs applications in diseases monitoring, innovative devices and practices and ICT applications and 
platforms that are user-friendly, non-invasive and can be used in a non-hospital environment. The 
activities will involve technology products and services offered by private owners - mainly start-ups 
having emerged in the period after 2015 using Internet of Medical Things, Mobile devices for health 
indicators monitoring involving also Artificial Intelligence and telemedicine.  

The discussion on eHealth will provoke a shift in the way we regard healthcare services and the 
technologies involved. It will engage citizens in dialogue and co-creation based on their priorities, 
expectations and concerns.  

The main values and principles that should be put forward are: 

• Reliability and truthfulness – a leading principle for information providers  
• Quality – information data should be culturally adapted, easy to use, unbiased, timely  
• Informed consent, data protection and confidentiality 
• Protection and prevention from commercial practices 

During the co-creation events we shall try to put forward the following main issues: 

• The interactions with society, mainly the impacts on society, the benefits and risks. 
• The evident barriers and opportunities to introduce KETs based innovations in Bulgaria that 

have been identified.  
• Other risks to consider: 

o The lack of regulations for ethical issues and personal data collection and protection 
o Insufficient computer literacy of citizen, but also of the medical staff  
o The harmful effect of pseudoscience, fake news, lack of data reliability, 

controversial information 
o Lack of trust in medical doctors and institutions.    

The opportunities however, are outstanding. Health systems will benefit from innovative care models 
that use eHealth to address the rising demand for healthcare, and the shift towards integrated and 
personalized care systems. The use of KETs applications and devices throughout the chain of medical 
products and services will introduce efficiency, time-saving, accessibility, equality, affordability and 
better quality of life.  
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a. List of participants 

Stakeholders’ organizations:   

1. Bulgarian Association for Personalized Medicine https://bapemed.org/   
2. Sirma medicals, https://sirma.com/ 
3. Barin Sport , https://barinsports.com/ 
4. R&D&I Consortium at Sofia Tech Park, BioInfoTech lab  

https://sofiatech.bg/en/laboratory-complex/laboratories/bioinformatics-lab-bioinfotech-2/ 
5. Mediabrick, https://mediabricks.bg/  
6. Direction eHealth at the Ministry of Health of Bulgaria  

 

The panel of our interviewees included 6 leading experts from the different stakeholder groups:  

1. Prof. Radka Kaneva, MD – Member of the Board of the Bulgarian Association for Personalized 
Medicine; Head of the Molecular Medicine Centre at the Medical University of Sofia; 

2. Rossen Varbanov – CEO Sirma Medicals - Medical software developers; the Sirma group 
specializes in IT technologies and software development, implementation and system 
integration; The company creates and develops world-class semantic software, 
cognitive business solutions, industrial applications, mobile platforms and applications, ERP 
software, solutions and services for the financial industry, payment services, e-government 
platform and services, etc. 

3. Daniel Shopov – Trade Director at Bain Sports Ltd. – private company producing a device for 
athletes’ health indicators monitoring; 

4. Boris Kirov, PhD – Research Director at the Biotechnology Laboratory of Sofia Tech Park; 
Assoc. Prof. at the Department for Industrial automation of the Technical University of Sofia; 

5. Valkan Goranov – Owner and producer of social media “Mediabricks”, interested in research 
and development and innovation trends; 

6. Kristiyan Vilner – Director Direction eHealth at the Ministry of Health of Bulgaria 
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b. List of other organizations and specific products to 
consider for the case study 

Our interviews provided some good examples of Bulgarian innovation companies or start-ups in 
automation systems, Internet of tings, 3D printing in the eHealth system:  

- The company name is PARA (Professional Association of Robotis and Automation), led by 
Kristiyan Mihailov https://www.facebook.com/KrisMihailov89/- Co-Founder and Robotics 
activist, who states - I believe Bulgaria is a great place for innovations. The copmpany develops 
robots for medical assistance.  

- Allterco Robotics https://allterco.com/en/PRODUCTS aims to make the life of the today person 
easier. The team of young talented developers, is devoted to produce competitive and easy to 
use products and developed a whole new trend in the Home Automation and Wearable 
devices. In December of 2015, Allterco Robotics introduced the first GPS/GSM watch trackers 
for kids, called MyKi Watch, for pets - MyKi Pet, a device helping pet owners monitor their 
pets' location at all times through an application; - MyKi Touch - the touchable watch tracker 
for children with more functions. Today, over 50% of the children in Bulgaria wear MyKi. 
Another line of development is Shelly, the first of its kind automation system which helps the 
end customer controll all their appliances, lights and consumption simply by using their mobile 
phones.  

- OS Implants surgical models https://osimplants.com/surgical-models/ help doctors to apply 
personalized care and planning by issuing products created through realistic 3D model of the 
patient’s bone trauma using the information from the patient’s Computer Tomography scan. All 
bones of the patient can be recreated and printed.   

- A new non-invasive method for gastroenterologic tests was developed by MD Ivan Lyutakov. 
He created an intelligent capsule – the EnhanCAP, that reaches the small intestine, relieves 
drugs on the site and takes extracts from the microbiome to be tested. The main challenge is 
the size of the capsule and the appropriate material – issues that are being gradually overcome.  

- Rumen Hristov is an Olympic winner for informatics and ranks 6 in the list of world competitors 
in informatics. He falls in the Forbes classification ”30 under 30” as a co-founder of the 
Emerald Innovations company. The company is producer of wireless home sensors that can 
measure movement, respiration, heart rate, sleep and behavior of patients by using low power 
radio waves. This allows the device to capture valuable patient home data through walls, 
without touching or disturbing the patient.  

During the case-study we identified three main products that will be considered for further co-creation 
and engagement activities:  

- device for health indicators monitoring in real life, offering channel patient – doctor/hospital.  
- wearable device for athletes’ performance measuring; 
- telemedicine platforms.   

The first device Medrec:M is being developed by the Sirma Group company. Like other products of the 
company, techniques from the field of Artificial Intelligence will be integrated here as well as the 
Internet of things. This technology will ensure that consumers are better informed, it will assist doctors 
in better diagnosis and treatment. It will monitor for dangerous conditions and warn of trends in the 
change of important health indicators over longer periods of time, which would otherwise go 
unnoticed.  

Medrec: M provides a channel for communication with the health authorities - an opportunity for the 
user to provide anonymous information for the purpose of assessments and predictions related to the 

https://www.facebook.com/KrisMihailov89/
https://allterco.com/en/PRODUCTS
https://osimplants.com/surgical-models/
https://mediabricks.bg/%d0%bf%d1%80%d0%be%d0%b5%d0%ba%d1%82%d1%8a%d1%82-%d0%b7%d0%b0-%d0%b5%d0%bb%d0%b5%d0%ba%d1%82%d1%80%d0%be%d0%bd%d0%bd%d0%be-%d1%85%d0%b0%d0%bf%d1%87%d0%b5-enhancap-%d0%bd%d0%b0-%d0%b4-%d1%80-%d0%b8/
https://mediabricks.bg/%d0%b1%d1%8a%d0%bb%d0%b3%d0%b0%d1%80%d1%81%d0%ba%d0%b8-%d0%be%d0%bb%d0%b8%d0%bc%d0%bf%d0%b8%d0%b5%d1%86-%d0%bf%d0%be-%d0%b8%d0%bd%d1%84%d0%be%d1%80%d0%bc%d0%b0%d1%82%d0%b8%d0%ba%d0%b0-%d0%b5-%d0%b2/
https://www.medrec-m.com/
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health status of the population. The product provides an opportunity to participate on a voluntary basis 
in surveys and studies for the transition to better health. 

How does Medrec: M work? 

The user uses the mobile application to collect and record their medical data, symptoms, test results, 
medications taken, diagnoses, epicrisis, etc. If necessary, the user can easily share his data with a 
doctor. For this purpose, he uses the "sharing" function in the mobile application, indicating the doctor 
only by entering the e-mail address with which he registered in Medrec: M. One of the features of the 
system is that the doctor may not accept the invitation to access the patient's data. The patient sees if 
his invitation to share has been accepted. 

Using the application and filling in the health status data on a regular basis will be useful for both users 
and health authorities, who will have a look at up-to-date statistical information provided to them on 
the basis of anonymized data. By regularly filling out the surveys in the application, users contribute to 
building a better health care, and in a pandemic - to more adequate responses. The application uses 
and will use Sirma's vast expertise and diverse technologies in the life sciences and healthcare. 

The second device is developed and implemented by Barin Sports. The device monitors the physical 
condition of professional athletes, the work they have performed, the loads they take, how fast they 
run, their pulse speed, their recovery process.  

The system allows to accumulate large data – over 12000 data points per second. A serious massive, 
that is processed by machine learning and AI. The process allows to offer advice to coaches, incl. 
possible risks of contusions, overloads etc., to decision making and management of athlete 
performance and involvement in the games. 

The company is looking for investments to develop two new directions - a new device for the wider 
public especially elderly people for monitoring health indicators linked to a medical center; develop a 
base-layer under the t-shirt with the device integrated into it – to follow still more indicators of the 
body – sweating, hydration.  

The Covid pandemic greatly accelerated the development of telemedicine.  

The company  Healee is a leader in this field. The use of the platform has increased 10 x in 2020. The 
Healee chatbot is based upon artificial intelligence.  

The Superdoc platform is also very popular and has gained in popularity lately.  

 

 

 

 

 

 

 

 

 

 

 

 

https://barinsports.com/
https://www.healee.com/
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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 with societal values and 
needs. Socket will facilitate co-creation between industry representatives, researchers, policy makers, 
end-users, civil society representatives and citizens, and 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 toward the 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 is focused on the use of advanced technologies for the improvement of eHealth in 
Serbia.  

It provides an analysis of the innovation eco-system of this sector in Serbia, including considerations 
on the innovation context, the barriers and opportunities for the introduction of new technologies, the 
key actors, relations and networks involved, and the relevant actions and interactions taking place.  It 
aims to inform the design of a participatory process to discuss the most relevant technologies and in-
novations that could support the transition towards a more innovative healthcare system and better 
quality of life for all. 

Interviews conducted with researchers reveal their approach, achievements, projects and view of the 
innovation ecosystem in Serbia. From the interviews, we learned how KETs technologies can contrib-
ute to personal health. 

As researchers are experienced in eHealth technologies that are not well known to the wide public, our 
goal is to involve different stakeholders and engage them in the following phases of our case study.  

To achieve that, it is necessary to bring medical and other sciences closer to the citizens and, on the 
other hand, to understand the needs of the citizens, from the elderly to parents and children. 

The development of new technologies in healthcare and the democratization of their application re-
quires a certain knowledge of its benefits and values for the community and the individuals. That is 
why it is crucial to make this information visible and closer to the public and citizens. 

Due to the modern way of life, more chronic diseases appear in the old population, middle-aged and 
children in Serbia. The life span of chronic disease patients is increasingly shifting towards the younger 
age.1 

The need for eHealth improvement for prevention, early diagnostics, therapy, and rehabilitation is con-
stantly increasing. The awareness of using KETs technologies in healthcare is growing fast in Serbia. 
Most eHealth products which are often used are not manufactured in our country. 

The introduction of new health technologies that help to perform timely diagnostics and provide more 
modern medical treatment are the basic needs of today's society. A successful cooperation between 
research, health facilities, and the healthcare industry can significantly contribute to implement these 
technologies, and thus improving the quality of health. 

In the last few years, innovation centres within the Universities, science and technology parks and sim-
ilar institutions have been established throughout Serbia in order to improve science and develop coop-
eration with the economy and industry.  

 

1 http://otvorenavlada.rs/strategija-javnog-zdravlja-u-republici-srbiji-2018-2026-godine/ 

http://otvorenavlada.rs/strategija-javnog-zdravlja-u-republici-srbiji-2018-2026-godine/
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The Innovation centre of the School of Electrical Engineering at the University of Belgrade is developing 
technological innovations based on Industry 4.02, which focuses on the digitalisation of industrial pro-
cesses, and Society 5.03, a concept that aims to balance economic advancement and social develop-
ment.  

New laboratories opened at the Innovation centre where young, talented Serbian researchers can push 
the boundaries of these most-advanced scientific fields in Serbia. The aim is to connect science and 
industry in order to produce the most advanced electrical engineering and information technology inno-
vations, i.e:  software, healthcare and medicine to games and the sports industry, marketing and edu-
cation. 

2. Technologies and applications scenario 

2.1. Opportunities and challenges 

- Digitalization of the healthcare system, that includes several items: e-prescription, e-sick leave, 
e-death report, e-referral, e-medical record and Chat system covid-19.  

Since 2019, e-prescriptions have been introduced in the health system in Serbia, and other applications 
are being prepared. 

The Republic Health Insurance Fund undertook activities through which citizens could be informed and 
exercise their rights from their mandatory health insurance without going to the counters. Due to the 
Covid-19 pandemic, an "online” platform is active for extension of sick leave, prescriptions and all in-
formation without going to the doctor4. 

According to the Government of Serbia, Prime Minister Brnabić said that the health system was recog-
nized as one of the most complex and important systems and pointed out that the task of the Coordi-
nation Body in the coming period will be to improve the system in order to achieve greater efficiency, 
connectivity and greater quality of health care of citizens5. 

- Enabling personalized treatment and monitoring of each patient without inflicting additional cost 
or clinical workload to health care providers and society: 

Software System for Recording and Intelligent Analysis of Patient Data: 

In the era of digital transformation, medical workers still often use paper forms for the examination of 
patients, or record data in their offline electronic resources (mostly Excel tables). These resources are 
scarce and hard-to-reach by a large number of medical workers, are often not in a standardized form 
and do not use all the benefits that today’s developments in modern analysis of large datasets allow. 

One of the solutions is the new software application and registry for efficient and automatized exami-
nation of patients in clinical settings. The system will be available both as a web and a mobile applica-
tion. This enables physicians to access the records anywhere, at any time. The recorded data can be 
compared between patients, or with previous information regarding a particular patient, but also 

 

2 http://www.ic.etf.bg.ac.rs/ 

3 https://www.eib.org/en/stories/belgrade-innovation-centre 

4 https://dzrakovica.rs/wp-content/uploads/2019/02/e-recept-uputstvo.pdf 

5 https://covid19.rs/homepage-english/ 

http://www.ic.etf.bg.ac.rs/
https://www.eib.org/en/stories/belgrade-innovation-centre
https://dzrakovica.rs/wp-content/uploads/2019/02/e-recept-uputstvo.pdf
https://covid19.rs/homepage-english/
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exported in a standardized form for further statistical analysis. In addition, the system will support au-
tomatic analysis of the recorded data with integrated algorithms featuring artificial intelligence. 

The product is designed for the health sector, with no limitations in terms of medical specialties. The 
primary users are medical employees who perform testing and examinations of patients, but also em-
ployees in medical and pharmaceutical institutions who are engaged in different research studies with 
drugs or medical equipment. Indirectly, the system can be used by the Ministry of Health, various sta-
tistical institutes or the Republic Health Insurance Fund, which, using the collected data, can provide 
statistical information that can be of crucial importance for improving health at the national level6. 

- The improvement of public healthcare outlook through prevention of health problems related to 
aging population, transferring the hospital-based professional rehabilitation to home (remote)-
based rehabilitation 

Hauser Diary and Therapy Alarm: 

The mobile application represents an assistance tool – a medication intake reminder and a three-day 
disorder calendar that is initiated before a scheduled control at a doctor’s office. In addition, the appli-
cation enables inserting the demographic data, disease history, motor symptoms and patient moods. 

This application is intended for both the patients with Parkinson disease and clinicians. It represents a 
new tool for assisting patients with therapy delivery (alarming and dosing). The details of the user in-
terface are adapted to end-users. In addition, the application allows faster, simpler and more reliable 
acquisition and recording of data that can be of crucial importance for neurologists during their clinical 
and research studies. 

The application is the first application of its type that is adapted to patients in Serbia, which makes it 
unique on the market7. 

In Serbia, there is a high awareness of the importance of health prevention, especially among the 
elderly citizens who use electronic monitoring devices at home such as thermometers, blood pressure 
and glucose levels monitors that can be obtained at affordable prices. The younger population uses 
various applications and wireless devices to monitor and track activities such as pedometer, heart rate 
monitoring and calorie consumption counter during exercise or sports.  

2.2. Technologies 

From the interviews conducted, we learned that the focus of research is on several different technolo-
gies. Some are engaged in perfecting existing products applying Robotics, 3D printing, artificial intelli-
gence and high-performance computing for modelling in biomedicine, neurosciences, sports science.  

One researcher addresses specific eHealth research field where KETs technologies are applied in non-
invasive neuromodulation (NNM) devices, transcranial magnetic stimulation (TMS) and transcranial di-
rect current stimulation (TDCS).  

In another project, AUTOGG, Automated Functional Screening of IgGs, relates to designing a biomedi-
cal device for the automatic evaluation of the diagnostic potential of ALS IgGs, Amyotrophic lateral 
sclerosis. The innovative device offers wider applications in respect to possible neurodegenerative/neu-
roinflammatory phenomena, as well as other plated cell populations (stem cells, cell lines etc). The 

 

6 http://www.ic.etf.bg.ac.rs/projects/software-system-for-recording-and-intelligent-analysis-of-patient-data/ 

7 http://www.ic.etf.bg.ac.rs/projects/hauser-diary-and-therapy-alarm/ 

http://www.ic.etf.bg.ac.rs/projects/software-system-for-recording-and-intelligent-analysis-of-patient-data/
http://www.ic.etf.bg.ac.rs/projects/hauser-diary-and-therapy-alarm/
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project partner is the Department for General Physiology and Biophysics, Faculty of Biology University 
of Belgrade8.  

The improvement of an existing eHealth product and its promotion: From one interview we learned 
how researchers use Augmented understanding for the outcomes of advanced technological assisting 
devices, such as exoskeleton and upper limb prostheses, for patients. (Functional electrical stimulation 
products e.g. artificial hands). 

In another interview we found out that the Laboratory for Biomedical Engineering and Technologies 
successfully cooperates with rehabilitation clinics. The laboratory provides medical data collection us-
ing AI, processing and analysis services obtained from the clinic. In cooperation with other depart-
ments, they develop new eHealth products, to monitor the rate of neurological treatments and rehabili-
tation, and data records that help doctors to track the health status of the patient. That contributes to 
the fact that patients have fewer visits to different medical institutions and are less exposed to the 
harmful effects of radiation when treated with X-ray.  

One of the interdisciplinary approaches on eHealth refers to cooperation between the laboratory and 
the clinics and the nuclear medicine institutions that deal with the diagnosis and treatment of cancer. 
The laboratory closely cooperates with doctors and experts. The Laboratory follows strict ethical policy 
based on the Helsinki declaration. The experimental work in the Laboratory includes only healthy indi-
viduals. The validation of methods and instruments in individuals with health impairments take place by 
our clinical partners and collaborators with medical background and qualifications. BMIT maintains ac-
tive cooperation with many clinics in Serbia. In teaching and research, emphasis is placed on defining 
and solving real challenges, always in cooperation with doctors and clinical engineers9. 

 

 

Figure 1: Participation of partners from Serbia by sectors in the priority area: “Leadership in enabling and industrial 
technologies (LEIT)” 

 

8 http://autoigg.bio.bg.ac.rs/ 

9 http://bmit.etf.bg.ac.rs/en/research/research-area/ 

http://bmit.etf.bg.ac.rs/en/links/partners-in-research/
http://autoigg.bio.bg.ac.rs/
http://bmit.etf.bg.ac.rs/en/research/research-area/
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3. The innovation ecosystem 

3.1. Context, values and principles 

Changes and innovations in the field of eHealth will require new skills of both users and doctors as well 
as the commercial sector who is responsible for its presentation and promotion among the society.  

The improvement of the eHealth is expected to have a great impact on the whole society on the eco-
nomic, cultural and ethical level. However, advanced technology and its possibilities are the most diffi-
cult to bring closer to the patients who are at the same time its most frequent users. Therefore, they, 
as the one of the target groups, represent the biggest challenge. It is necessary to introduce new 
standards. On the other hand, for eHealth devices to become better recognized, it is crucial to involve 
the industrial and commercial sectors in joint action. Such initiatives help companies reach end-users 
more efficiently and better develop business policies in the microeconomics. 

Several IT trainings opportunities are offered in Serbia10:  

● The United Nations Development Programme (UNDP) has developed a new programme for edu-
cation and professional retraining in the ICT sector. The programme is designed to support and 
contribute to a larger supply of ICT professionals in the labor market. It is financed by the Gov-
ernment of the Republic of Serbia in collaboration with the UNDP. 

● The School of Electrical Engineering is providing training courses for 100 participants from Bel-
grade and Valjevo, and two programming languages: Java and PHP. 

● ICEF will provide internship for the best participants, who will have the opportunity to practi-
cally implement the acquired knowledge11. 

 

Life-long learning enables the whole society to improve the quality of life. This approach shows one of 
the possibilities to contribute to the use of advanced technologies for the eHealth improvement in Ser-
bia. 

A JRC study12 declared creativity as a transversal skill for lifelong learning: “Creativity is now central 
to discussions about the key competences and core life skills needed today. Employers and education-
alists alike share a view that it is relevant in all subjects of the curriculum and in all aspects of life. At-
tempts have been made to teach and assess creativity mainly in compulsory school but also in higher, 
vocational, and non-formal education and training. But as of 2020 creativity is not systematically 
taught or otherwise fostered in most countries.” 

 

 

 

 

10 http://www.ic.etf.bg.ac.rs/projects/it-retraining/ 
 
11 http://www.ic.etf.bg.ac.rs/ 
12  https://ec.europa.eu/jrc/en/publication/creativity-transversal-skill-lifelong-learning-overview-existing-concepts-
and-practices-0 
 

http://www.ic.etf.bg.ac.rs/projects/it-retraining/
http://www.ic.etf.bg.ac.rs/
https://ec.europa.eu/jrc/en/publication/creativity-transversal-skill-lifelong-learning-overview-existing-concepts-and-practices-0
https://ec.europa.eu/jrc/en/publication/creativity-transversal-skill-lifelong-learning-overview-existing-concepts-and-practices-0
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3.2. Market description 

As one of the interviewees stated "The design of the eHealth device within the project is planned to 
reach the prototype level. However, the study of the market and the creation of a business plan for the 
device production and exploitation needs a sustained collaboration between the academic and SME 
participants". [researcher] 

Companies with different target markets operate in eHealth care since they use big data and analytics 
for medical research rather than business. Most companies in this sub-sector work for end-customers 
and compete with Serbian and foreign firms in target markets. Not many companies are currently ac-
tive in this field, but there is significant growth. The Western Balkans holds major potential for  expan-
sion, and some firms have begun to make inroads into other European markets as well. Big data and 
business analytics are increasingly being used in other areas. The best example is IoT, where many 
physical devices generate vast amounts of new data that need to be managed and analysed; the larg-
est fields of application are medicine, financial services, demographic research, and agriculture. (Smart 
specialisation strategy of the Republic of Serbia for the period 2020 to 2027). 

In addition to being in line with government priorities, modernizing and improving healthcare through 
the use of advanced technologies represents a great opportunity for private business development. 
Thus, it represents a huge potential for innovation, job creation, co-creation and economic growth. On 
the other hand, the introduction of those technologies in the national healthcare system is often a very 
long and slow process due to lack of financing and bureaucracy. 

The national healthcare system in Serbia is based on public services and public health insurance.  

Only the wealthiest part of the population can afford healthcare treatments in private services. Treat-
ment costs are typically not covered by insurance. 

In the last ten years, there has been a significant increase in awareness of the demand of new technol-
ogies in the health economy. More SMEs have been established and oriented towards providing prod-
ucts and services based on the use of KETs technologies in healthcare.  

Initiatives of the Government of Serbia have been launched through financial support and networking 
of science and economy.  

The Republic of Serbia Innovation Fund has been a pioneering effort to operationalize and institutional-
ize this imperative by increasing the capacity of start-ups and resources available for their growth. The 
Innovation Fund aims to contribute to the country’s economic development, facilitate the bridging of 
the technology and development gap, by promoting enterprise innovation through various financial in-
struments, particularly by fostering the establishment of new and strengthening the existing compa-
nies, by positioning them to access venture capital markets and serve as the key state actor in devel-
oping innovation entrepreneurship in Serbia. That includes funding of eHealth projects. 

The Ministry of Education, Science and Technological Development of the Republic of Serbia offers fi-
nancial support for science and technological development. They adopt a new Strategy of scientific 
and technological development of the Republic of Serbia for the period from 2021 to 2025 - "The 
power of knowledge"13.  

 

13 http://nip.rs/en/news/452-public-debate-on-the-proposed-strategy-of-scientific-and-technological-development-
of-the-republic-of-serbia-for-the-period-from-2021-to-2025-the-power-of-knowledge-with-the-action-plan-for-the-
period-2021-2023-years 

http://nip.rs/en/news/452-public-debate-on-the-proposed-strategy-of-scientific-and-technological-development-of-the-republic-of-serbia-for-the-period-from-2021-to-2025-the-power-of-knowledge-with-the-action-plan-for-the-period-2021-2023-years
http://nip.rs/en/news/452-public-debate-on-the-proposed-strategy-of-scientific-and-technological-development-of-the-republic-of-serbia-for-the-period-from-2021-to-2025-the-power-of-knowledge-with-the-action-plan-for-the-period-2021-2023-years
http://nip.rs/en/news/452-public-debate-on-the-proposed-strategy-of-scientific-and-technological-development-of-the-republic-of-serbia-for-the-period-from-2021-to-2025-the-power-of-knowledge-with-the-action-plan-for-the-period-2021-2023-years
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The part of the Strategy is the Science Fund, a public organization that supports science and research. 
Established in 2019. The Fund provided funding and created an enabling environment for the continu-
ous development of scientific and research. They have funded a number of medical research projects, 
including supported eHealth projects.   

The Science Fund also launched the Cooperation Program with the Serbian Scientific Diaspora due to 
the large brain drain from our country. 

Private companies that sell and promote eHealth products often organize Open Doors and promotions 
where citizens can get a closer look at new eHealth care technologies and devices. It is useful for citi-
zens to get better information with the assistance of experts and doctors. Of course, the company's 
ultimate goal is to sell their products. 

 

3.3. Policy frameworks, normative and regulatory aspects 

Technological transformation in healthcare is impossible without systemic laws and strengthening the 
infrastructure that will enable wider use of clouds, storage, analysis and exchange of big data. Given 
that the modernization of the healthcare system is one of the governmental priorities, it opens many 
possibilities for prevention, treatment, scientific and biotechnological research. Currently, the digitaliza-
tion of the health care system in Serbia is one of the government's top priorities. The Coordination 
Body for Digitization in the Health System of Serbia is working intensively on that.14 It includes several 
items: e-prescription, e-sick leave, e-death report, e-referral, e-medical record and Chat system covid-
19.  

Serbia has a centralized policy for health data collection regulated by the Law on Health Documentation 
and Records in the Field of Healthcare. The law regulates health documentation and records in the field 
of health, types and contents of health documentation and records, manner and procedure of keeping, 
persons authorized to keep health documentation and data entry, deadlines for submission and data 
processing, manner of disposing of data from medical documentation of patients is used for data pro-
cessing, quality assurance, data protection and storage, as well as other issues of importance for keep-
ing health records and records15.  

● Health and Social Protection Employees Union of Serbia is a voluntary, autonomous, demo-
cratic and independent interest organization of employees, which, on the principles of reciproc-
ity and solidarity, realizes, protects, and promotes labor, economic, social, and professional in-
terests and rights of its members. 

● The Medical Chamber of Serbia is an independent, professional organization re-established in 
2006. together with the chambers of other health workers. Its status was defined by the Law 
on Chambers of Health Workers. All medical doctors who perform health care activities must 
be members of the MCS. In Serbia, the Medical Chamber was founded in 1901, when cham-
bers like professional associations in other European countries were established. 

● Association of Serbian Private Healthcare Providers is a non-profit organization gathered around 
the mission of mainstreaming privately owned health services and utilizing potentials of its 

 

14 http://www.politika.rs/sr/clanak/471553/Drustvo/Brnabic-najavila-rad-na-digitalizaciji-i-unapredenju-
zdravstvenog-sistema  
15 https://www.paragraf.rs/propisi/zakon-o-zdravstvenoj-dokumentaciji-i-evidencijama-u-oblasti-
zdravstva.html 

http://www.politika.rs/sr/clanak/471553/Drustvo/Brnabic-najavila-rad-na-digitalizaciji-i-unapredenju-zdravstvenog-sistema
http://www.politika.rs/sr/clanak/471553/Drustvo/Brnabic-najavila-rad-na-digitalizaciji-i-unapredenju-zdravstvenog-sistema
https://www.paragraf.rs/propisi/zakon-o-zdravstvenoj-dokumentaciji-i-evidencijama-u-oblasti-zdravstva.html
https://www.paragraf.rs/propisi/zakon-o-zdravstvenoj-dokumentaciji-i-evidencijama-u-oblasti-zdravstva.html
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integration into the health system of Serbia. One of the objectives is to promote continuous 
and systematic quality of medical services improvement, stimulating their accreditation and 
mainstreaming the culture of health as a higher value.  

● The Chamber of Health Institutions of Serbia is an association of health institutions established 
by the Republic, an autonomous province or local self-government, under the Decree on the 
plan of the network of health institutions. The goal of associating health care institutions in the 
Chamber, determined by the Law on Health Care, is: to improve work, business economics and 
achieve other tasks and goals of common interest. 

● Serbian Patients' Association (Citizen association) 

 “We set three main goals: greater availability of innovative therapies, advocacy for patient's rights, 
and, the most important, work on prevention. The biggest problem in our health is insufficient preven-
tion. We are a poor country, and there is every chance that it will not change soon. To spend less ex-
pensive therapies, we have to call the doctors much earlier. There is a need to change the entire health 
care system, health care workers, patients, and environment, but above all, the awareness of the citi-
zens”. 

 

3.4. CSR, open innovation and co-creation practices 

“The multidisciplinary approach is possible in research environments only, where science is applied 
for addressing industrial and social demands.”  [interviewee] 

Corporate social responsibility (CSR) in healthcare is a complex process. In the interviews, one re-
searcher emphasized a lack of communication among the stakeholders, even if they deal with a similar 
research domain or belong to the same discourse. There is no resource mapping, and connections be-
tween stakeholders are weak.  

The process of research is usually not close for the general public and potential users (patients). Doc-
tors and potential beneficiaries are rarely involved in research processes. Promotion is not sufficient 
and the general public is almost unaware of the science possibilities in the field of eHealth. 

There is good heritage in healthcare innovation fields, and researches which mostly record significant 
results are focused on areas which require relatively smaller investments in equipment than average for 
an entire area. Also, within the above-mentioned areas, Serbia stands out in areas where no coopera-
tion with technologically developed industry is needed. On the other hand, despite relatively low cost 
of research, Serbia does not stand out in social sciences and humanity, probably due to poor heritage. 
(Smart specialization strategy of the Republic of Serbia for the period 2020 to 2027). 

Few interviewees emphasized that it is most suitable for them as engineers to cooperate when a doc-
tor or therapist addresses a specific task R&D that needs to be solved. This top-down approach, in 
many ways, simplifies and shortens the research process. In this case, according to the interviewees, 
the best results are obtained, and doctors and engineers get good feedback. This also reduces overall 
costs. 

The academy, research institutes, private companies and the market functioned separately in the past.  
Patients were involved in research processes most often when a particular product is already ready to 
use. There have been significant changes between different stakeholders. New scientific and commer-
cial collaborations recently emerged, as well as the extension of the partner network. 

Exchange of know-how in all innovative tech areas such as artificial intelligence, information technolo-
gies, the internet of things, biomedical engineering, and virtual reality are opening now. 
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From one interview with a scientist, we learned that an interdisciplinary approach is a priority to all 
stakeholders. A key aspect is connecting people who have needs and those who have solutions. The 
researcher gave an example16 of children with developmental disabilities and autism and affective 
eHealth technologies used in cooperation with doctors and psychologists. Children and parents as end-
users have a lot of benefits from this interdisciplinary cooperation. 

 

3.5. Actors of the innovation ecosystem 

Significant stakeholders in healthcare system in Serbia: 

● Public healthcare sector employees, experts, and doctors (Ministry of Health)  
● Users and consumer groups (patients, potential users)  
● Industry partners 
● Education & Academia (Ministry of Education, Science and Technological Development) 
● Network and sectoral associations, advocacy  
● Private business 
● Private health facilities (employees and doctors) 
● Media 

The figure 2 “eHealth applications for the national healthcare system in Serbia: towards good health for 
all” presents the main eHealth actors and their role  

 

 

Figure 2: Innovation eco-system for eHealth applications in the national healthcare system in Serbia  

 

 

16 http://www.ic.etf.bg.ac.rs/projects/serious-gaming-for-children-with-autism/ 

http://www.ic.etf.bg.ac.rs/projects/serious-gaming-for-children-with-autism/
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Figure 3: Public heatlh system in Serbia 
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Research organizations: 

The Association of Institutes of Serbia was founded in 1990, as successor of the Permanent Confer-
ence of Scientific and Research Organizations, established in 1977. In accordance with the Law on 
Scientific Research, the Association plays a prominent role in science today, as one of the leading enti-
ties providing quality of scientific work and development of research. The Association encompasses 65 
accredited scientific and R&D institutes in its membership. Pursuant to the Law, the institutes are gath-
ered in the Association in order to achieve common goals, establish cooperation, coordinate procure-
ment and use of equipment, facilities and publications, and maintain relations with universities and in-
ternational organizations. Within the Association, the institutes analyse and evaluate their results. In 
order to fulfil its goals, the Association performs various activities. The Association proposes members 
of several state bodies relevant to the R&D: The National Council for Scientific and Technological De-
velopment, The Committee for Accreditation of Research Organizations, The Commission for Acquiring 
Scientific Titles and The Committee for Ethics in Research. 

The figure 3 below shows a comparatively low level of contribution in both papers and population in 
medical and healthcare sciences compared to other scientific areas in Serbia on a global level be-
tween 2009 and 2018. 

 

 

Figure 4: Serbia 2009-2018: Share in the number of papers in the world and in the global population of 
researchers in 39 scientific areas (OECD Frascati) and the Contribution of Papers and the Contribution of 
Population (see Medical and Health sciences slice) 
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4. Societal and ethics aspects  

4.1. Ethics, social conditions and implications 

The Law on Patients’ Rights came in 2013. The Law promulgates a catalogue of general patients’ 
rights, amongst which certain rights are introduced for the first time in Serbia (such as the right to 
quality healthcare, right to a second professional opinion, right to prophylactic measures, etc.). 

In one interview, the researcher pointed out the problem of еHealth product misuse and ethical issues. 
The question is, who is going to be the end-user of an advanced eHealth device? This non-invasive 
neuromodulation (NNM) device primarily intended to improve the recovery of patient mental abilities. 
However, it's exceptional performance can improve mental fitness in healthy people as well. Does this 
mean that if such an eHealth device goes on the free market, it could be misused? For example, a par-
ent who wants his child to do better in school and use it for that purpose. Or the gamer who wants to 
have the best score and is ready not to sleep for 20 hours, which this gadget allows him.  

Prices for some of the advanced eHealth products are often very high and inaccessible for the majority 
of patients which is a major ethical issue when it comes to neurorehabilitation. For example, the Func-
tional electrical stimulation products e.g. artificial hands for treatment of the paretic hand and recon-
struction of functional grasp using electrical stimulators, multi-pad electrodes and sensory gloves. This 
eHealth product average price on the world market is from $ 5000 to $ 10000.  

4.2. Public and stakeholder awareness  

Public awareness is usually on a low level since little is published about eHealth topics in the main-
stream media in Serbia.  

Belgrade, as the capital, is recognized as a centre where main manifestations and events take place. 
When it comes to small towns and rural areas, there are very few or no such events. Locals are mostly 
informed through the media or on the Internet. 

One of the interviewees mentioned the need for public promotions. The active participation of citizens 
in those events brings them closer to scientific achievements in a popular way. He said that the "Brain 
Awareness Week" is an example of good practice where neuroscience meets society in public.  

Brain Awareness Week 2020 is an international scientific popular event which has been organized in 
Serbia by the Student Section of the Serbian Neuroscience Society, intending to demonstrate the im-
portance of brain research to the general public. The Section consists of students of medicine, biology, 
psychology, biomedical engineering and philosophy, which has facilitated special emphasis of the multi-
disciplinary nature of neuroscientific research and creation of a diverse and interesting content of this 
year’s manifestation, which has emotions in its centre. 

Among other research and educational institutions, the Institute of Molecular Genetics and Genetic En-
gineering and the Faculty of Biology takes an active role in this global event in Serbia.  
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4.3. Cultural aspects  

Some relevant factors influencing cultural aspects, as emerged by our analysis, can be summarized in 
the following statements: 
 

● As technology changes, so does the behaviour of actors. There is a deficiency of citizen en-
gagement in mutual public dialogue. 

● Citizens, especially the young and middle generation, are used to accessing information online. 
They access social networks, portals, blogs, and electronic media.  

● The elderly in urban areas are curious and happy to accept novelties. They are the social group 
that takes the most care of their health. 

● Traditionally, due to the heritage, the elderly and even the younger population use medicinal 
herbs (various plant teas, drops, and preparations) in the prevention or as an addition to regular 
therapy. 

● Serbian citizens usually go to the doctor when they already have some symptoms. The young 
and middle-aged population do not pay enough attention to health prevention, especially in rural 
areas. 

● Pollution in Serbia, air pollution, in particular, has increased in the last decade. 
● Environmental awareness is at a low level.  
● There is an epidemic of malignant and cardiovascular diseases, and recently there has been an 

increase in infertility. 
● Asthma and various allergies are more common in children than in the past. 
● The female population in cities invests a lot of money in cosmetic services that use the latest 

technology and cosmetic procedures. 
● Many improvements in healthcare are thanks to donations from local companies, associations 

and individual donors. 
● There were donations from abroad, such as a mobile mammogram. 
● The EU has done Serbia's health sector in the last 20 years. 

 

Public health challenges:  

• The challenges of public health in Serbia are numerous and are related to the consequences of 
the economic crisis, population migrations and growing inequalities, and they are viewed 
through health and health determinants, the public health system and public health policy. 

Health indicators and health determinants point to the following: 

● Population decline and population aging are the main features of demographic conditions in the 
Republic of Serbia; 

● A large number of the population of the Republic of Serbia falls ill, dies prematurely or becomes 
disabled due to diseases and injuries that are preventable; 

● Leading diseases and injuries are related to social and economic determinants of health, and 
disproportionately present in the poor and vulnerable population, which contributes to health 20 
Chronic non-communicable diseases and associated risk factors contribute to the greatest bur-
den of disease. Heart disease, blood vessels, and malignant tumors accounted for over two-
thirds of all causes of death in 2016 in Serbia. (Public Health Strategy in the Republic of Serbia 
2018-2026). 
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Figure 5: Potential priority domains in Serbia based on a quantitative analysis of the comparative advantages of 
the regions in relation to the national level 

 

5. Interest in co-creation and SocKETs activities 

Our interviewees, specifically scientists who are not part of the commercial sector, show great interest 
in co-creation and dialogue with the general public. As part of their expertise, they will support the ac-
tivities required in this project. 

The SocKETs project interested them, and they expected to see how we present their viewpoint. Re-
searchers are very interested in co-creation since there is not much similar activity in Serbia. 

One of the interviewees said that the bottom-up approach that the SocKETs project focuses on is ex-
cellent, and its activities are open opportunities for establishing cooperation and sharing experiences. 

We tried to contact some business and industry stakeholders, but they were hard to reach and get in-
volved in the interviews process as there are not a lot of medical industry companies in Serbia and 
some of them have very strict data protection regulations. 

The goal is to involve different stakeholders and engage them in the following phases of the project.  
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6. Conclusion 

EHealth technologies and innovations emerged by the work on the report show devices that have suc-
cessfully passed all phases of research and prototyping. These products are now ready for the market, 
such as: 

Hauser Diary and Therapy Alarm- The mobile application represents an assistance tool – a medication 
intake reminder and a three-day disorder calendar that is initiated before a scheduled control at a doc-
tor’s office. 

Serious Gaming for Children with Autism- Autistic children can play with their friends, encouraging nat-
ural and spontaneous inclusion. Designed applications allow parents and therapists to work with chil-
dren in a much easier manner and to monitor their progress based on the quantitative evaluation of the 
performance. 

Software System for Recording and Intelligent Analysis of Patient Data- Software development, Repos-
itory establishment, Intelligent data processing, Data export. 

The most significant values and societal and cultural aspects to consider incude: 

• eHealth will require new skills of both users and doctors as well as the commercial sector who 
is responsible for its presentation and promotion among the society. 

• Life-long learning enables the whole society to improve the quality of life.  

• The digitalization of the healthcare system is one of the government's top priorities.  

• The active participation of citizens in those events brings them closer to scientific achieve-
ments in a popular way. 

The most evident policy barriers  and opportunities to introduce KETs based innovations in the innova-
tion ecosystem, that would be interesting to discuss in the SocKETs co-creation, include: 

• Prices for some advanced eHealth products are often very high and inaccessible for most pa-
tients, which is a major ethical issue.  

• As technology changes, so do the behaviour of actors. There is a deficiency of citizen engage-
ment in mutual public dialogue. 

• The introduction of new eHealth technologies in the national healthcare system is often a very 
long and slow process due to lack of financing and bureaucracy. 

• Modernizing and improving eHealth through the use of advanced technologies represents the 
opportunity for business development. Thus, it shows great potential for innovation, job crea-
tion, co-creation and economic growth.   
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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/
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/


 

 

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.  
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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 
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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.  
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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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