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ABSTRACT 

Creativity, sustainability and co-creation are keywords describing the main concepts of Open 
Innovation and Responsible Research and Innovation practices. This report aims to develop 
the ideas of these mechanisms, examine their active and desired applications in innovation 
ecosystems, and particularly the role of academia in the transition towards an open research 
field. The main questions to answer are how research and the academia benefit from Open 
Innovation, what particular role universities should have in the Open Innovation ecosystems 
as well as their potential to enable Responsible Research and Innovation. The way to illustrate 
this has been by gathering and analysing a combination of literature, institutional reports and 
established policies. Included is also a minor case study of the approaches towards Open 
Innovation and Responsible Research and Innovation applied at the Technical University of 
Madrid (Universidad Politécnica de Madrid, UPM). 
 
Firstly, this report introduces the principles of Open Innovation and Responsible Research and 
Innovation, and actions enabling these paradigms in innovation ecosystems. Secondly, the 
paper presents the centrality of research in higher academic institutions, universities in 
particular, with regard to an increasing demand of scientific outputs in Europe. The report 
discloses universities in becoming more dependable actors in regard to scientific outcomes 
and innovative ideas. Important conclusions are that, although institutional change begins 
internally, innovative networks that include society, government and industry seem to assist 
and complete scientific procedures and intentions. The Open Innovation paradigm is closely 
intertwined with Responsible Research and Innovation, and said stakeholders normally foster 
both principles in order to fully engage in each. Research and academia adapting to Open 
Innovation appear to benefit in numerous ways. They are more aware of the importance and 
impact of their own research and by fostering close relations with external partners help 
improve and steer produced innovation in becoming more efficient, responsible and 
sustainable. Important roles of universities are mainly to initiate and foster more research 
partnerships and alliances both regionally and internationally, while ensuring that produced 
research and innovation is both ethical, socially desirable and sustainable. 
 
This work has been supported by the UPM faculty at the ETSI Diseño Industrial and 
researchers of the Instituto de Energía Solar, in consolidation with the Royal Institute of 
Technology (KTH) in Stockholm. 
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1. INTRODUCTION 

1.1. OPEN INNOVATION 
Technological and sustainable development have long been multi-actor priorities in the works 
towards modern and responsible societies. In the last decades, science and knowledge have 
advanced and excelled like never before, unsealing new ways such as mutualisation and co-
creation for science and research to become widely distributed and collectively developed. 
Open Innovation was first mounted by H. Chesbrough as “the idea of greater external 
sources of information to create value” (Henry Chesbrough, 2008). The background of the 
Open Innovation concept refers to the contra-productivity of classical vertical models of 
innovation, in its place suggesting a horizontal approach where innovation can arise or be 
influenced beyond organisational boundaries.  
 
“No matter who you are, most of the brightest people don’t work for you. They work for 
someone else. [So] you need a strategy that allows for innovation elsewhere”. This is what 
Bill Joy, co-founder of Sun Microsystems, famously said, whose quotation later became 
known as Joy’s Law (Tuutti, 2015). Open Innovation is built on this very principle that 
valuable knowledge and innovation is best created in symbiose with external, networked and 
diverse sources and not behind the walls of an R&D department, defined as closed innovation 
(Figure 1). The challenge lays in finding and integrating an assortment of knowledge into the 
process by allowing external actors to engage in internal operations (Community O. I., u.d.).  

“Creating and supporting an Open Innovation ecosystem encourages 
dynamic knowledge circulation and facilitates the translation of that 

knowledge into socio-economic value” (Moedas, 2016). 
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Figure 1. The different types of innovation (Curley & Salmelin, 2013). 

 
A company operating with a closed innovation approach is found to be unexposed to various 
explorative and innovative opportunities, as they remain internally focused and substantially 
closed in regard to generated ideas and innovation. Looking beyond internal operations and 
connecting with external businesses and technologies are suggestive ways to unlock hidden 
potential in commercialisation of research and project investments (Community O. I., u.d.). 
The initial definition of OI is, much like Joy’s Law, introduced from a somewhat economic 
and managemental perspective, but the Open Innovation notion can also be applied to other 
contexts, such as scientific environments (Community O. I., u.d.). In recent years, the idea has 
been continuously acknowledged and applied in areas of science, referred to as Open Science, 
to reinforce diversity and growth in research and fields of innovation (Moedas, 2016). As this 
report will demonstrate, current OI practices and its correlation with science is able to meet all 
sides of societal needs where innovative solutions are needed. 
 
As illustrated in Figure 1, the open innovation ecosystem essentially forms a network of 
societal actors to assists in emerging new products, ideas and services by facilitating the 
translation of knowledge. These networks include main actors of academia (professors, 
researchers, universities, research funders, innovation centres, research institutes), 
government, civil society (citizens, NGOs, banks, newspapers) and industry (private and 
public firms). By collaborative projects, these innovative networks are creating common 
innovative spaces both geographically, socially and culturally, and are able to maximize and 
complete the missing parts of scientific development and commercialization (Editor, Open 
Innovation Community, 2019) (Reichert, 2019). However, a successful open model of 
innovation essentially requires a complete alteration of classical closed innovation, and such 
changes have to be both deep and cooperative. 

 
Figure 2. Micro- and macro-dynamics of open innovation with a quadruple-helix model (Jorge Niosi, 1993). 
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A micro-dynamics aspect of Open Innovation (Figure 2 and 3) represents the deep 
relationships between three factors: Open Innovation, Complex adaptive systems and 
Evolutionary change. These represent the dynamic changes generated by Open Innovation of 
individual actors, representing industry, university, government and society (where university 
represents the traditional educative and exploratory role of academia). Open Innovation 
increases the complexity of said actors in targeted innovation systems, such as firms, national 
innovation systems, regional innovation systems and sectoral innovation systems. Reversely, 
the dynamics of these innovative networks can initiate OI engagements for any individual 
actor. It is further suggested that by adapting to an OI model, these complex adaptive systems 
can lead to a level of evolutionary change in markets (Yun & Liu, Micro- and Macro-
Dynamics of Open Innovation with a Quadruple-Helix Model, 2019) (Yun, Won, & Park, 
Dynamics from open innovation to evolutionary change, 2016). 

 
Figure 3. The micro-dynamics and quadruple-helix model of open innovation (Jorge Niosi, 1993). 

 
From a macro-dynamic aspect seen in Figure 2, Open Innovation involves three dimensions: 
social, market and closed Open Innovation. The first refers to the interconnections between 
technology and society, where the increased creativity and innovative efforts by modern 
entrepreneurs support these interrelations. Social Open Innovation is motivated by social 
needs to serve society and is described as the source of market Open Innovation, as 
entrepreneurs and start-ups result in more and stronger collaborations between technology and 
the market. The market Open Innovation helps develop the closed Open Innovation through 
diverse OI channels, combining internal and external resources to generate new and 
innovative technology. Mergers and acquisitions (M&A), partnerships and alliances are 
examples of sources that hold great potential for collaborative and OI approaches. These 
sources of co-operative change have a tendency to enable long-term business growth and 
prosperity, as well as enhance the long-term and competitive advantage for individual actors 
(Yun & Liu, Micro- and Macro-Dynamics of Open Innovation with a Quadruple-Helix 
Model, 2019). 
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Tied to the micro-dynamics spectrum is the so-called quadruple-helix structure of Open 
Innovation (Figure 3), representing the interconnections among industry, government, 
university and society (Yun & Liu, Micro- and Macro-Dynamics of Open Innovation with a 
Quadruple-Helix Model, 2019). These collaborative relations break the traditional 
organizational boundaries and allow representants of the innovative ecosystem to connect 
private and public firms, academia, civil society and governmental agencies in scientific 
environments, enforcing technical, commercial, legal, social and financial interactions in 
favour of innovation. Industry can impose open platforms to maintain systematic innovation, 
university engage in multiple activities to facilitate technology and knowledge-transfer, 
society encouraging responsibility, applicability and public engagement, and the government 
shifting from regulating towards enabling and initiating these and other related initiatives to 
foster more sustainable communities (Jorge Niosi, 1993). 

 
Figure 4. The triple-helix model of Open Innovation (Farinha, 2012). 

 
Universities as a cornerstone of academia is often said to operate as intermediate actors of 
innovative performances of industry and government, described as the triple-helix model of 
innovation (Figure 4) (Etzkowitz & Leydesdorff, 2000). However, this model is rather used 
by emphasizing top-down governments and institutional policies, while the preferred 
quadruple-helix model further introduces civil society as an essential support for sustainability 
and innovative processes (Yun & Liu, Micro- and Macro-Dynamics of Open Innovation with 
a Quadruple-Helix Model, 2019). Apart from academia, industry and government, civil 
society is actively engaging to enhance collaborative initiatives in various forms, such as 
crowdsourcing and citizen engagement, and enforces both equality, responsibility and 
sustainability within the innovation landscape. 
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Table 1. Features of closed and Open Innovation on different operational levels (Yun & Liu, Micro- and Macro-

Dynamics of Open Innovation with a Quadruple-Helix Model, 2019). 
 
The issue of sustainability has received global attention in recent years, as resource scarcity, 
the environmental and societal impact by current businesses is raising future concerns. As 
listed in Table 1, innovation varies across different operational levels, including 
organizational, supply chain and business ecosystem. Both industry, university, government 
and society remain closed in regard to classical innovation on a respective organizational level 
and operate separately and with minimal interactions. At the supply chain level, operations 
with both closed and open innovation, based on partnerships and open platforms, can be 
found within industry and government. Because of accelerating technologies, business 
sustainability is increasingly relying on flexible, dynamic and open collaborations. Within the 
business ecosystem, all actors engage in open innovation activities towards co-creation, 
facilitating the application and diffusion of new innovations and initiating societal change. 
This mutualisation of knowledge can be said to aim for long-term impact and global change in 
both social, financial and environmental dimensions (Yun & Liu, Micro- and Macro-
Dynamics of Open Innovation with a Quadruple-Helix Model, 2019). 

1.2. OPEN INNOVATION AT THE SERVICE OF SOCIETY 
Science and technology are unquestionable elements of modern societal success, and the 
future would be unconceivable without their respective influence (Transition, Science in 
Transition, 2015). But historically, science has shown its makers and markets two sides of its 
coin. Past developed technology, intentionally serving a good intention, for example in 
nanotechnology or transgenics, have also led to numerous unintended consequences and 
controversial concerns (Agency, u.d.). By improved collaborative networks and an increased 
understanding of Open Innovation dynamics, the OI conceptual framework allows for social, 
environmental, economic, cultural and policy direction and sustainability (Yun & Liu, Micro- 
and Macro-Dynamics of Open Innovation with a Quadruple-Helix Model, 2019). 
 
The seventeen Sustainable Development Goals (Figure 5), developed by the UN, answers to a 
number of identified global challenges and are to a great extent relying on scientific 
progression and breakthroughs. The SDGs, as part of the Agenda 2030, is a collection of 
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seventeen global goals in the works to achieve a better and more sustainable future. These 
include actions to reduce poverty, increase health and education, improve equality, 
responsibility and intensify climate action, to mention a few. The SDGs require a collective 
mobilisation of all member states of the UN and include social, financial and environmental 
dimensions of global change (Yun & Liu, Micro- and Macro-Dynamics of Open Innovation 
with a Quadruple-Helix Model, 2019). A succeeding approach is, alongside the development 
of science and research, to recognize and facilitate the means by which knowledge is shared. 
In line with the SDGs, the dissemination of knowledge is increasingly regarded of equal 
importance as its elaboration, allowing the scientific progression, intentions and applications 
to be both shared and governed (Moedas, 2016). This makes Open Innovation-related 
ecosystems highly relevant, as they aim to encourage innovative partnerships and collective 
development.  
 
The European Union “recognizes that the exponential growth of data, the availability of 
increasingly powerful digital technologies, the globalization of the scientific community, as 
well as the increasing demand from society to address the societal challenges of our times, 
are the bases of an on-going transformation and opening up of science and research […] 
affecting the modus operandi of doing research and organizing science” (Union G. S., 2016). 
 

 
Figure 5. The Sustainable Development Goals (SDGs) by the United Nations (Merck, 2018). 

 
The progression of science is universal and, as a language, one of the few things that knows 
no borders (Moedas, 2016). Reduced seclusion between different parties of expertise is 
becoming more urged as “the speed at which knowledge progresses has always been 
correlated to mutualization” (Saenen & Borrell-Damián, 2019). The sharing and accessibility 
of scientific methodologies, results, data, theories and projects is believed to accelerate 
knowledge and enrich the scientific landscape. Remaining open in the research process is a 
way to not only endorse continuous development, but regard existing research and innovation 
in a responsible and lasting way (Moedas, 2016).  

1.2.1. OPEN SCIENCE 
Introduced in this report, in line with the European Commission’s Horizon 2020 Work 
Programme policy Science with and for Society, is the synergy of science and society as well 
as the recognition of co-creation and the benefits of shared knowledge in-between all actors of 
the innovative ecosystem (Commission, Horizon 2020: Work Programme 2018-2020 Science 
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with and for Society, 2019). The current recognition of Open Innovation practices in science 
and research, promoted as Open Science, emphasises that extensive relations and 
collaborative, open and accessible research is able to ensure new potential for science, and 
novel, innovative returns (Iain M. Cockburn, 2000). Just as the technological revolution have 
thoroughly changed the conduct of business, social interaction and purchasing of goods, 
technology has also become an important factor that is intensively shifting the conducts of 
research and science. By facilitating the translation of knowledge by modern technologies and 
collaborative tools, science and research is able to be elaborated and disseminated much more 
effectively, making Open Science as disruptive a shift as e-commerce has been for retail 
(Moedas, 2016).  

 
Figure 6. Principles of Open Science (Wikipedia, u.d.). 

 
The idea behind Open Science mainly suggests that open publication (allowing expertise, 
research data, educational resources and experience to become readily available) stimulates 
the circulation of knowledge and is able to boost innovation, promote entrepreneurship and 
intensify scientific progression (Moedas, 2016). Being open and transparent in research and 
innovation processes encourages a more knowledge-based society and allows all actors 
involved and affected by its applications to collaborate. It also permits anticipation and 
reflection upon ethical perspectives and the impact of the research. Figure 6 represents the 
multiple branches of Open Science, including Open Data, Open Source, Open Methodology, 
Open Peer Review, Open Access and Open Educational Resources. As elaborated in Table 2, 
these elements represent open and communicated research to promote an active recognition 
and reflection of the scientific process and its outcomes. 
 
Component Function 
 
Open Data 

 
Free and accessible data for anyone to republish and build on. Lacks 
restrictions such as copyrights and patents (James, 2013). 
 

 
Open Source 

 
Refers to Open Source software that enables source code and free online 
redistribution (Inititative, 2007). 
 

 
Open Methodology 

 
Stands for sharing methodological details of the evaluation provided, as well 
as the tools used for data collection and analysis (Kraker, Leony, Reinhardt, 
& Beham, 2011). 
 

 
Open Peer-Review 

 
A panel of scholarly reviewers in the subject area review materials to assure 
research quality and adherence to editorial standards before publication 
(Library, u.d.). 
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Open Access 

 
Unrestricted and free accessibility to research findings of scientific journals 
(Nielsen, 2011). 
 

 
Open Educational 
Resources (OER) 

 
An educational movement referring to open and online access to course 
content (Becker Eube, 2018). 
 

Table 2. Principles of Open Science. 
 

Citizen Science 
The digital era has opened up a great variety of opportunities and methods in terms of 
scientific research, not to mention an explosive-like dissemination and access to valuable 
knowledge, research and publications (Saenen & Borrell-Damián, 2019). As a result, this 
globalisation of research has created a heightened demand for collective engagements to 
tackle societal challenges. Citizen Science includes all actions to improve and support the 
scientific involvement of the public, be it science education, open discussions, open scientific 
publication environments and Open Access (Moedas, 2016). Citizen Science can be compared 
to the timeless desire of people, or non-scientists, to look for meaning, understanding, 
measures and predictions in their surroundings, which today, is greatly facilitated by digital 
resources. However, opportunities for modern citizen scientists goes well beyond the internet, 
as it also includes individual and non-professional research in combination with scientific 
curiosity (CosmoQuest, 2012). 

“Free and open, high quality and crowd-sourced science, focusing on the 
grand societal challenges of our time, shapes the daily life of a new 

generation of researchers” (Moedas, 2016). 

Citizen Science unites expertise, shares insights and experiences from different areas of 
knowledge to speed up innovative processes (Association C. S., 2012). Public engagement 
comprises numerous tools and ways to understand societies’ views and needs, it includes the 
opinion of the public and increases a social scientific interest. Performing OS activities in 
research more frequently could ensure that societal challenges are tackled more efficiently, 
and corresponding needs met by socially acceptable solutions. This encompasses scientific 
outcomes, while empowering the relation between science and society (Alix, 2014). 

 
Figure 7. Level of engagement and influence of citizen science (Assumpção, Popescu, Jonoski, & Solomatine, 

2017). 
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Citizen Science can be divided into different degrees of participation, collecting contributory, 
collaborative and co-creative actions (Figure 7). Level 1 merely includes citizens as data 
collectors or to analyse samples or observations of data, having citizens engage 
contributively. On a second level, citizens are asked to interpret research data, and on the third 
level help define the initial problem and collect, refine and analyse. Level two and three can 
both be linked to collaborative inclusion of citizens. The fourth level demonstrates full 
allowance of citizens to be included in the complete research process; define problem, gather 
information, disseminate conclusions and discuss the results. Full participation of citizens 
reaches a complete co-creative level of engagement of Citizen Science. Different ways the 
scientific community can enable SC is illustrated in Figure 8. Included are necessary culture 
shifts by which scientists, policymakers, academia and industry can support and integrate 
cross-sector partnerships and Citizen Science networks (Wales, 2014).  

 

 
Figure 8. Capacity building framework for Citizen Science (Wales, 2014). 

 

Open Science and Academia 
Research-performing organisations represented by academia have an essential role in the 
overall conduct and advancement of science in society. They are crucial in turning scientific 
knowledge into practice and putting new innovations into systemic change (The European 
University Association, 2019). By means of Open Science, these actors are described to be 
particularly apt to enable currents of more open research environments, accessible scientific 
data and publications with fewer proprietary restrictions (Moedas, 2016). As a centrality in 
knowledge- and research circulation, academic institutions are given great implementational 
power for new methods to conduct research and science (The European University 
Association, 2019). To help improve the quality and regulatory environment of the European 
Open Innovation agenda, the European Commission states that “there will be close 
interaction with the European scientific academies, who will play a key role in providing the 
best scientific evidence needed for the EU policy-making process” (Moedas, 2016). 
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Figure 9. Innovation and the changing role of universities (Reichert, 2019). 

 
The connection between education and research is typically a mission of universities, which 
balance a combination of strict research and devoted education, while encouraging a 
communicative connection between the two. Professors both develop and transfer knowledge, 
while students can learn and engage in its application (Transition, Science in Transition, 
2015). Thus, universities become specifically identified and attentive within the innovation 
ecosystem in making Open Innovation and its appliances in scientific research a reality.  

1.3. DEFINING RESPONSIBLE SCIENTIFIC RESEARCH 
Open and communicated research results promotes an active recognition and reflection of the 
scientific process and its outcomes, both for internal and external interests. Moreover, 
assuring that all objectives and interests are maintained throughout the research process not 
only distributes responsibility, but promotes public engagement. This collective responsibility 
describes the idea of Responsible Scientific Research, or Responsible Research and 
Innovation. The idea behind RRI is essentially to gather all participants in research and 
innovation systems to promote and prioritize sustainable and responsible innovation. This 
includes ethical, socially and environmentally desirable products and services that generate 
greater diversity and inclusion, anticipation and reflection, openness and transparency. It also 
embraces practical responsiveness and adaptive changes of Open Innovation and Open 
Science, such as Open Access, gender equality, ethics, science education, governance and 
public engagement aligned with policy agendas (Tools, How To Open Access - RRI Tools, 
u.d.). The concepts of OI and RRI requires a fundamental change in the way science and 
research includes society. Science need to not only be innovative or technological, but also 
assure quality, progression and responsibility while meeting the expectations and objectives 
of society and the innovation networks (Transition, Science in Transition, 2015).  

“Responsible Research and Innovation aims to engage a broad range of 
stakeholders to discuss how science and technology can be used in the best 

possible way to not only contribute to solve today’s problems, but also 
create a world that will be desirable for future generations” (Tools, How 

To Open Access - RRI Tools, u.d.). 

The Horizon 2020 is the largest European Union Research and Innovation programme, 
responding to the Open Innovation, Open Science and Open to the World-strategy developed 
by the European Commission (Union E. , u.d.). Aligned with the Commission’s priorities of 
“leading multilateral initiatives and working with international organisations to tackle global 
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society challenges”, the Horizon work programme Science With and For Society emphasises 
an interest to support the relation between science and society in Europe. The report 
encourages a transition from traditional conducts of science and research towards joint 
research and innovation activities of citizens, organisations and regions. The programme 
highlights actions towards a more open, inclusive and transparent science environment while 
emphasising incentives of a greater engagement of citizens, known as Citizen Science 
(Commission, Horizon 2020: Work Programme 2018-2020 Science with and for Society, 
2019). Actions to implement Open Science in the programme are for example public 
engagement, open access, gender equality, science ethics, science education and support of 
institutional change to adapt to RRI uptakes (Moedas, 2016) (Commission, European Union, 
2018).  
 
During seven operational years, the programme promises more scientific breakthroughs and 
discoveries by facilitating the translation of innovative ideas from laboratories to market. It 
aims to secure European competitiveness, spark economic growth and create job 
opportunities. Emphasis lays on excellent science, industrial leadership and tackling societal 
challenges, and pushes for public and private sector collaborations to jointly and effectively 
deliver research and innovation (Horizon, What is Horizon 2020?, 2018). The programme 
ensures legislative support to evoke deep structural changes in science, as RRI requires 
science policy to explicitly include society. However, RRI is a rather new concept and 
therefore faces numerous challenges from the traditional mindsets of involved stakeholders 
(Euroscientist, 2014). Included under the Horizon programme, and listed in Table 3, are 
thematic elements of Responsible Research and Innovation, their function and expected 
impact. 
 
Element Function Expected impact 
 
 
Public 
engagement 

 
Co-creation involving citizens and 
civil society organisations on 
science and technology matters. 
This involves dialogues between 
researchers, policy makers, industry 
and civil society organisations, 
NGOs, and citizens. Supports 
mutual creation, participatory R&I 
and effective policy agendas to 
address societal challenges 
(Horizon, Public Engagement in 
Responsible Research and 
Innovation, 2018). 
 

• Contributes to building a more 
scientifically literate society able to 
actively participate in and support 
democratic processes, and science and 
technology developments. 

• Injects differing perspectives and creativity 
in research design and results. 

• Contributes to fostering more societally 
relevant and desirable research and 
innovation outcomes to help tackle societal 
challenges (Horizon, Public Engagement in 
Responsible Research and Innovation, 
2018). 

 
 
Open 
Access 

 
Unrestricted and free accessibility to 
research findings of scientific 
journals (Nielsen, 2011). 
 

• Contributes to better and more efficient 
science, and to innovation in the public and 
private sectors. 

• Improved knowledge circulation and thus 
innovation (Horizon, Open Science (Open 
Access), 2018). 

 
 
Gender 

 
Increase the participation of women 
in research, improve their careers 
and achieve gender balance in 

• Helps improve the scientific quality and 
societal relevance of the produced 
knowledge, technology and/or innovation. 
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decision making. Reach a critical 
mass of universities and research 
institutions in Europe which 
implement long-term institutional 
change through gender equality 
plans (Horizon, Promoting Gender 
Equality in Research and 
Innovation, 2018). 
 

• Integrating the gender dimension in 
research and innovation (R&I) contributes 
to the production of goods and services 
better suited to potential markets (Horizon, 
Promoting Gender Equality in Research 
and Innovation, 2018). 

 

 
 
Ethics 

 
Ethical research conduct suggests an 
application of fundamental ethical 
principles and legislation to 
scientific research. This includes for 
example biomedical research, nature 
sciences, social sciences and 
humanities (Horizon, Ethics, 2018). 
 

• Fosters research integrity and avoids 
fabrication, falsification, plagiarism or 
other research misconduct (Horizon, 
Ethics, 2018). 

 
 
Science 
Education 

 
Involves the interaction between 
relevant actors in the science 
education field, such as: different 
levels of the education system, 
universities and other higher 
education establishments, research 
and innovation funding and 
performing organizations, 
civil society organizations and 
NGOs, 
industry, policymakers, professors, 
teachers, students and pupils, 
Science museums and science 
centres (Horizon, Science 
Education, 2018). 
 

• Makes science and innovation more 
attractive to young people of society and 
open up further research and innovation 
activities. 

• Develop scientific citizenship, attracting 
more young people towards science, with a 
special emphasis on females, and 
addressing the challenges faced by young 
people, in pursuing careers in science, 
technology, engineering and innovation, 

• Develop responsible research and 
innovation in higher education curricula 
(Horizon, Science Education, 2018). 
 

Table 3. Thematic elements of Responsible Research and Innovation. 
 
The renewal of the Horizon Programme will cover 2021-27 and uphold continued support to 
fulfil the SDGs, increase European competitiveness and growth. An increased funding was 
proposed by the European University Association, together with fourteen other organizations 
and three hundred institutional parties. This pushed for strengthened incentives of Open 
Innovation in Europe, including greater support of Open Science initiatives as well as 
education, research and innovation. Three general ambitions of the upcoming program are to 
(Education, 2019): 

• Strengthen the scientific and technological foundation, including the scientific 
environment of the EU; 

• Support innovation capacity, competitiveness and job creation of the EU; 
• Provide results in the most important issues, defend the European socioeconomic 

model and values. 

The mid-term review of the Horizon 20 programme asked for more pioneering innovation, 
larger impact through mission orientation and citizen influence, strengthened international 
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cooperation and enhanced transparency. Thus, the upcoming programme will continue to 
advocate Open Science, including free access and responsible management of scientific 
publications and research data. Open reciprocity will also be intensively supported and 
encouraged in all association and cooperation agreements with countries inside and outside 
the EU (Commission, Horizon Europe 2021-27 Programme, 2019).  

1.4. CONTEXT AND OBJECTIVES 
Creativity, sustainability and co-creation are keywords describing the main concepts of Open 
Innovation and Responsible Research and Innovation practices. This report aims to develop 
the ideas of these mechanisms, examine their active and desired applications in innovation 
ecosystems, and particularly the role of academia in the transition towards an open research 
field. The main questions to answer are how research and the academia benefit from Open 
Innovation, what particular role universities should have in the Open Innovation ecosystems 
as well as their potential to enable Responsible Research and Innovation. The way to illustrate 
this has been by gathering and analysing a combination of literature, institutional reports and 
established policies. Included is also a minor case study of the approaches towards Open 
Innovation and Responsible Research and Innovation applied at the Technical University of 
Madrid (Universidad Politécnica de Madrid, UPM). 
 
Today, not only the outcomes but the conducts of science are changing rapidly, as cleaner and 
more responsible methods, products and services are both desired and required. The 
sustainable aspect has become more standardized, and innovative science and technology 
increasingly and globally recognised. For science to progress and societies advance, 
acknowledging the benefits of collective reforms and partnerships of multidisciplinary actors 
is one solution, and will be further elaborated in this report. The literature review begins by 
presenting the interrelation between government, academia, civil society and industry in terms 
of research. Highlighted is the challenges and opportunities found in the transition towards 
Open Innovation and Open Science in universities. Following is an introduction to the Open 
Science environment, existing opportunities as well as constrains. Presented are inter-
governmental incentives of cooperative initiatives and European engagements, including the 
role of Open Innovation and Open Science in innovative contexts. Responsible Research and 
Innovation embedded in Open Innovation and how OI can be put at the service of RRI will be 
analysed throughout the literature review. The report will be completed with a university case 
study of the Technical University of Madrid (Universidad Politécnica de Madrid, UPM) in 
addition to the final conclusions. 
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2. LITERATURE REVIEW 

2.1. THE OPEN INNOVATION PARADIGM 

2.1.1. ACTORS OF OPEN INNOVATION 
The government, industry, academia and civil society all fulfil different values and functions. 
Nevertheless, the innovative relations and potential collaborations between these stakeholders 
is found to be greatly favourable (Etzkowitz & Leydesdorff, 2000). Their structures, 
constraints and objectives may differ, but the dynamics between businesses, knowledge 
generating institutions, governmental bodies and public society is primarily and intensively 
tied to research and innovation. Academia may look for improved scientific progress and 
reputation based on their publications, intending to fulfil their function as knowledge 
providers, businesses aiming to generate sales and corresponding profits, government 
directing and ensuring sustainable and responsible development, and civil society engaging 
and influencing science towards social needs (Becker Eube, 2018).  
 
Generally speaking, all scientific research and technological development depend and build 
on former work and discoveries. The possibility of accessing information and sharing relevant 
knowledge is therefore a crucial part of scientific and societal progression (Commission, 
Towards a European research area, 2000). Open Innovation networks favour the development 
of new technologies and effectively transform knowledge into new innovative technologies, 
thereby generating a more advanced and diverse marketplace (Eteris, 2019). As stressed by 
European legislators, the creation of new products, processes and markets of research and 
technology not only drives economic growth but enhances competitiveness, employment and 
quality of life for all European citizens. Attention is therefore drawn to increase investments 
in areas of science and technology (Commission, Towards a European research area, 2000).  

2.1.2. ROLE OF UNIVERSITIES IN THE OPEN INNOVATION ECOSYSTEM 
Transformative innovation 
The concept of Open Innovation initiates a movement from linear, bilateral collaborations 
towards dynamic, networked and collaborative innovation ecosystems. The premise promotes 
a free circulation of knowledge to transform new products and services into market and 
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fostering a stronger entrepreneurial culture. This is what the original notion of Open 
Innovation specifically targets; companies and research institutions using both external and 
internal ideas to improve their performance (Moedas, 2016). Today, joint partnerships 
between researchers, citizen innovators, management of universities, businesses, government 
and public institutions are slowly transforming towards collaborative and more sustainable 
innovative processes (Association E. U., Universities driving European innovation, 2019).  
 
Universities as a cornerstone of academia is often said to operate as an intermediary actor of 
the innovative performances of industry, academia and the government, described as the 
triple-helix model of innovation (Etzkowitz & Leydesdorff, 2000). Acknowledged is both the 
ability of university professors to develop and transfer knowledge, and students to absorb and 
implement it in a useful way. This gives universities a fundamental responsibility and central 
role in society by connecting the branches of research and education, which provides an 
opportunity to flourish in the exchange between scientific research and education (Transition, 
Science in Transition, 2013). 
 
Universities can be seen as ideal open innovation platforms, in the sense that both the inflow 
and outflow of knowledge are equally stimulated, educating students by extracting present 
practices while releasing scientific research publications. In regard to the triple and quadruple-
helix innovation models, universities serve several motives for collaborative work. For 
example, both the private and public sector heavily relies on universities for research findings, 
techniques and proficient human capital (Walsh, Arora, & Cohen, 2003). Moreover, industry 
report that publications from university research is their most reliant source in their own 
research (Fabrizio, 2005), centralising the role of universities in scientific innovation and 
innovation ecosystems. Inversely, by embracing OI ideals and allowing university research 
and data to become externally available, internally developed research is able to reach and 
allow detection for external collaborations and funding. In this way, more opportunities are 
created for businesses to participate and intervene in research created by university and 
reversely university research findings to reach industry, as the concept of Open Innovation 
builds on transferring external knowledge between parties both seeking to profit from it 
(Fabrizio, 2005). 

“Universities, Higher Education Institutions, and Public Research 
Organisations/Research and Technology Organisations have a key role to 
play in the innovation eco-system, not only as knowledge producers, but 
also as co-creators and generators of skilled human capital” (Moedas, 

2016). 

A standing motive for collaborative work is the existing limitations to what one or a group of 
researchers can accomplish alone. Industry and university researchers experience that linkage 
between both sectors respectively keeps them up to date with expertise and procedures, as 
well as receiving assistance to solving many of the problems frequently faced (Rappert, 
Webster, & Charles, 1999). Industrial innovation continuously receives great university-based 
contributions and frequently cites university-generated public research, which by some firms 
serve as the most important sources of external technology. This is especially the case in 
medical and technological sectors, where university research has the ability to contribute to 
the completion of existing projects (Henry Chesbrough, 2008). In this way, Open Innovation 
and Responsible Research and Innovation are closely intertwined, apart from creating socio-
economic value also enabling global challenges to be tackled more efficiently (Moedas, 
2016).  
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Platforms connecting university and industry  
Today, there are various efforts to connect university knowledge with industry and 
corporative needs. Universities are usually perceived as rich sources of innovative and 
creative professionals and are through a great variety of platforms able to transfer knowledge 
and create close relations with industry. A few examples are collected in Table 4 below. 
 
Platform Function 
 
 
Manufacturing 
Guide 
 
 
 

 
Supports the translation of ideas into physical products within the field of 
manufacturing and product development. In collaboration with numerous experts, 
national suppliers and academic institutions, university knowledge can 
successfully be transferred into product-needs within the manufacturing industry 
(Guide, u.d.).  

 
 
 
Innocentive 
 

 
Created by the pharmaceutical company Eli Lilly in 2016 as a crowdsourcing 
platform, connecting a variety of high-technological challenges with solution-
proposals from experts of different fields. It operates as an Open Innovation 
marketplace, where experts both inside and outside industry can contribute with 
diverse perspectives to complex problems (Innocentive, u.d.). 
 

 
 
eagle-i 
 

 
A research discovery tool focusing on distributing knowledge within the 
biomedical research area. Answers to an increase of universities conveying the 
need for scientific research to become more interconnected, insisting on greater 
openness and transparency of research publications. Aims to make research of 
universities visible beyond its laboratories, encouraging academics and scientific 
peers to build on and learn from mutualisation (Eagle-i, 2010).  

 
 
 
DIMECC 

 
DIMECC (Digital, Internet, Materials & Engineering Co-Creating) is a digital 
platform for collaboration which collects research and innovative professionals, 
organizations and shareholders to coordinate, build and implement innovations of 
companies, universities and research institutions (Commission, European 
Commission, u.d.). The platform aligns with OI ideals and collaborative 
principles, providing access to international networks and partnerships for 
technological development (DIMECC, u.d.). 
 

 
 
PoDoCo 
 

 
An initiative matching capability of aspiring students with the long-term needs of 
companies. By connecting regional universities and industries, academic research 
is able to support the competitiveness and corporate renewal of enterprises while 
allowing students to gain industry experience (Companies, u.d.). 

 
Table 4. Examples of platforms connecting university and industry. 

 

The role of universities in regional innovation ecosystems 
Businesses and governments are realizing the new role of universities as knowledge-
accelerators by being highly responsive, adaptable, intentionally directed, independently 
managed and highly regionally and internationally interrelated. As Open Innovation 
encourages collaborative work of scientific practices, universities in particular take on a new 
central role within the innovation ecosystem (Association E. U., Universities driving 
European innovation, 2019). A study by the European University Association, on The Role of 
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Universities in Regional Innovation Ecosystems, explores the interplay of universities in 
research, education and innovation. By analysing the environment of the interactions between 
universities and their partners in regional innovation systems in nine different European 
regions, the importance of universities is based on their capability of being highly responsive, 
adaptable and densely interlinked with both academic partners and external stakeholders, 
regionally and globally (Reichert, 2019).  
 
Universities are described as generally impartial and driven by curiosity and unrestricted 
entrepreneurial innovation, rather than commercialisation and short-term goals, and 
recognized by their connectivity and networking capabilities in-between actors. They are also 
portrayed as responsible for shaping a future of skilled academics and professionals, leaders 
and innovators with a diversified and quality knowledge basis (Reichert, 2019).  
 
The EUA study reports a systemically transformative reform in the conception and 
organisation of innovation and recognises the interconnection between companies and 
universities as highly valuable in terms of sustainable innovation. To increase efficiency, 
companies implement Open Innovation by partnering with universities and research institutes 
to facilitate the co-creation of knowledge. Reversely, universities are committing to 
innovation through problem-based approached learning and strategic collaborations with 
industry to provide support to research development and business creation. However, clear 
institutional responses and framework conditions need to be defined and implemented in 
order to respond accordingly to this role of universities (Table 5). 
 

 
Table 5. Exchange and knowledge transfer: needs, responses and framework conditions (Reichert, 2019). 

 
According to the survey, universities position as the main provider of research infrastructures 
in which most innovative spaces are created, where collaborative research, challenge-based 
learning and directed entrepreneurial support represent some of the valued engagements in the 
innovation ecosystem. Thus, universities in regional innovation ecosystems become an 
important actor in providing both talent and research to the scientific community. They 
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contribute in effective innovation processes, offer support and starting grounds for established 
or start-up businesses, and by collaborative networks, strategic partnerships and joint 
institutions universities can centralize and standardize collaborations (Reichert, 2019). For 
universities to maintain this function, they need relevant governance, policies and funding 
agendas to act responsively to the scientific needs and to make strategic choices (Association 
E. U., Universities driving European innovation, 2019).  
 
When asked what competences are needed to optimise innovation potential in the academic 
institutions, several conditions and needs concerning learning and teaching as well as research 
were mentioned. For example, the urge of integrating interdisciplinary approaches into 
teaching curricula and methods was mentioned by surveyed institutions to successfully attract 
highly motivated students (Table 6). Additionally, the importance of preparing students to 
address societal challenges was motivated by encouraging entrepreneurship and an innovative 
learning and teaching environment. Intensive efforts to promote entrepreneurial skills, 
leadership and social responsibility was endorsed by all universities (Association E. U., 
Universities driving European innovation, 2019). 
 

 
Table 6. Learning and teaching: needs, responses and framework conditions (Reichert, 2019). 

 
Another Trends survey conducted by the EUA examines how learning and teaching at 
European higher educational institutes has evolved around technological and societal 
development, changing demands and national and European policy reforms. The survey 
includes data from more than three hundred European higher education institutions in forty-
two European cities, providing an institutional perspective on the developments in the 
European higher education area. In the report, 92% agrees that there is a growing recognition 
of the importance of teaching, and that the “institution is putting more emphasis on learning 
and teaching than in the past”. Austria, Italy, Switzerland, Spain and the UK are a few of the 
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respondents who fully agrees on this statement. In other countries, they may pay less attention 
to teaching and learning, or have previously been working on these issues and are therefore of 
less priority. The majority (86%) of institutions report that they have an institutional strategy 
or policy for learning and teaching, where areas of improvements include academic staff 
development and international cooperation. Approaches to enhance learning and teaching is 
conclusively pushed to become an intensified debate among higher education institutions as 
well as a discussion for policymakers (Gaebel & Zhang, Trends 2018: Learning and teaching 
in the European Higher Education Area, 2018). 
 
Apart from learning and teaching, the universities’ role in producing relevant and high-quality 
research is another important dimension in regional and national innovation. For research and 
innovation to be successfully translated and absorbed, institutions emphasise five main needs 
of university research (Table 7) (Reichert, 2019): 

• Promote interdisciplinary collaboration in research to address major challenges;  
• Specialize within a range of commonly accepted challenges and enabling 

technologies; 
• Pursuing innovation with a broad scope, including social innovation; 
• Substantial rise of external research income and of its proportion from industry; 
• Balance between curiosity-driven research and use-driven research. 

 
Necessary institutional responses and framework conditions to meet the needs related to 
research are collected in Table 7. 
 

 
Table 7. Research: needs, responses and framework conditions (Reichert, 2019). 
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2.1.3. UNIVERSITY-INDUSTRY RELATIONS 
 
Early partnerships 
An early example of technology transfer between university and industry is the Bayh-Dole 
Act policy which as early as 1980 encouraged universities of the United States to pursue 
patent protection to their research results developed by US federal funds, as these represented 
seventy percent of the national university research funding. This act was an attempt to 
commercialize more of the publicly funded research, making new technology and innovation 
produced by universities reach public market. As a result, universities became a huge societal 
provider of scientific research, attracting external entities of industry for exclusive 
collaborations and investment projects. This act greatly increased technology and knowledge 
transfer between university and industry (Henry Chesbrough, 2008).  
 
The innovation landscape in the US has changed dramatically over the last forty years. Today, 
most large American companies allow their R&D labs to be exploratory and externally 
operative, and partnerships between firms and university research labs is found to be mutually 
beneficial. Before the Bayh-Dole act was passed, universities did not own the research they 
produced, and were therefore unable to realise the potential value in their generated research. 
Today, a majority of universities globally, readily and actively expose their research findings 
for commercial and licensing purposes (Henry Chesbrough, 2008). 
 
University–industry links and open innovation 
Opportunities 
Open Innovation strategies realized by industries have emerged from the insufficient R&D 
resources that are unable to meet customer demand and keep up with emerging technologies 
of competitors. Previously, firms created value with internal resources and protected their 
intellectual property, known as a closed innovation. Now, industries adapting to an Open 
Innovation business model approach can sharpen their competitive edge while unlocking 
substantial, long-term investment potential and consistency in innovative performance 
(Dewan, 2019) (Community O. I., u.d.). This is particularly the case of industry in high-tech 
sectors, where a central source of scientific knowledge is university-based research, as 
universities serve as a rich source of ground-breaking technological innovation (Henry 
Chesbrough, 2008) (Fabrizio, 2005) (Becker Eube, 2018). 
 
A study conducted by Chesbrough and Brunswicker in 2015 gathers the insights of over one 
hundred large firms over Europe and the US and their adaptation to Open Innovation. 78% 
reported that they actively practice Open Innovation in their business, and 82% of these are 
doing it more intensively than three years earlier. Customer co-creation, informal networking 
and university contributions was found to be the main inbound practices, while crowdsourcing 
and open intermediate services was of least importance. Joint ventures, market-ready products 
and adjustments were conversely the higher valued outbound practices (Chesbrough & 
Brunswicker, A Fad or a Phenomenon?: The Adoption of Open Innovation Practices in Large 
Firms, 2015).  
 
University research is normally held apart from private research and generally conceived to be 
more influential. This is motivated by university researcher’s greater connectivity to open 
science environments to collect and develop a variety of scientific knowledge, which often 
later is carried from university to industry (Fabrizio, 2005). University-industry relationships 
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within the wider spectrum of science-industry links is traditionally characterized by the 
transfer of intellectual property (patenting, licensing and commercialization of academic 
results) (Yun & Liu, Micro- and Macro-Dynamics of Open Innovation with a Quadruple-
Helix Model, 2019). Nowadays, multiple partnerships exist that attracts and embodies these 
interconnections and successful exchanges of knowledge. Table 8 specifies these instruments 
of cooperation and business-university interaction. 
 
Cooperation 
instrument/interaction format Function for businesses, universities, students 

 
Supporting Bachelor’s or Master’s 
theses, based on interaction 
between engineer/external 
stakeholder, academic advisor and 
student 
 

• Helps students expose themselves to real work environments and 
trains their problem-solving skills; 

• Helps companies solve concrete short-term problems that demand 
some technical knowledge and several months of research. 

 
Providing internships for students 
in companies 
 

• Helps graduates be more successful on the labor market; 
• Helps companies find and test potential future employees. 

 
Courses and trainings given by 
practitioners, from one-day labs 
about a specific topic to lectures or 
seminars in standard module in 
university curriculum 
 

• Provides students with insight into real-life professional challenges 
and solutions. 

 

 
Real-life cases and challenges 
integrated in university 
lectures/seminars 
 

• Helps students develop interdisciplinary problem-solving skills;  
• Increases the relevance and hence the appeal of study programmes. 

 
Successful entrepreneurs as 
mentors for start-ups or role model 
entrepreneurs in entrepreneurship 
training 
 

• Helps students consider the opportunities and challenges of 
starting their own business and to lower the threshold of becoming 
entrepreneurs themselves. 

 
Joint research projects  
 

• Answers research questions; 
• Brings industrial and academic researchers together helping mutual 

understanding of each others’ interests and challenges. 

 
Contracted research  
 

• Helps companies solve concrete problems and innovation 
challenges; 

• Provides flexible funds to university researchers – apart from its 
use to solve the given research problem, these funds can be used 
freely for other research, infrastructural or maintenance purposes. 

 
Funding research labs at the 
university, (sponsoring the space 
and PhD students participating in 
the research) 
 

• Develops specific technology solutions and prototypes for 
companies;  

• Enhances long-term innovative capacity of the company;  
• Provides costly research infrastructure for university researchers. 

 
Sponsoring professorships 
(internationally competitive salary,  

• Strengthens key competence area for a company;  
• Helps the university’s internationalisation. 
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possibly also including start-up 
funds, research infrastructures)  
 
 
Part-time positions for industry 
researchers at the university and 
vice-versa. Cross-appointments  
 

• Helps mutual knowledge of needs and challenges, understanding 
each others’ methods, concepts and attitudes. 

 
Joint Institutes or Labs  
 

• Helps support state-of-the-art infrastructure and thereby enhances 
international competitiveness; 

• Co-funding (companies/public funds) alleviates public budget 
pressures; 

• Helps address long-term challenges which are of mutual interest to 
academia and industry. 

 
Long-term framework agreements 
for university-company 
collaboration  
 

• Lowers transaction costs for individual cooperation projects; 
• Creates transparency and reliability with respect to IP 

arrangements, preventing mistrust; 
• Helps justify long-term research infrastructure investments for 

companies and universities. 

 
Strategic partnerships  
 

• Helps companies address long-term ambitions by giving them 
access to scientific and technological frontiers; 

• Scans future technologies, problems and opportunities which may 
require early positioning; 

• Helps universities develop long-term research directions with high 
demand from external stakeholders. 

Table 8. Instruments of cooperation and business-university interaction (Reichert, 2019). 

 
Hurdles to the adoption of OI in industry  
Open Innovation breaks the traditional organizational boundaries and can be categorized into 
inbound and outbound innovation. The inbound (or outside-in) activities can be exemplified 
as consumer co-creation, information networking, university research grants and 
crowdsourcing, that allows external knowledge to be absorbed by the company. Outbound 
(inside-out) activities are recognized as knowledge moving out of the firm, such as market-
ready products, corporate venturing and licensing, patent sales and spinoffs (Yun & Liu, 
Micro- and Macro-Dynamics of Open Innovation with a Quadruple-Helix Model, 2019).  
 
The main difference between the inside-out and outside-in OI approach is that it is mostly 
one-sided. Firms are found to be more likely to receive an inbound flow of knowledge rather 
than outbound, where the outbound is, from a business perspective, considered illogical, 
redundant and threatening. Although some large companies already successfully harness and 
exploit university innovations, obtaining cost-efficient and high-quality R&D, the knowledge 
trade is usually one-sided. Knowledge transference without mutualization is therefore not to 
be confused as Open Innovation. Companies may regard themselves as “open”, but not open 
to others, as competition is driven by findings to the same issues (Chesbrough & 
Brunswicker, A Fad or a Phenomenon?: The Adoption of Open Innovation Practices in Large 
Firms, 2015). This results in a great amount of valuable knowledge remaining unused within 
the company and thus undermining the innovative potential of academic partnerships. A 
combined process of both outside-in and inside-out undertakings promotes a mutualization of 
knowledge transfer and moves away from one-sided activities towards more collaborative 
networks of Open Innovation (Yun & Liu, Micro- and Macro-Dynamics of Open Innovation 
with a Quadruple-Helix Model, 2019).  
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A similar example of firms providing a rather protective approach regarding intellectual 
property the one of patents. Studies show that approximately seventy to nighty percent of all 
company patents stay unused, as they are not aligned with the business development strategy 
or assists in a tactic to hinder others in becoming a competitor, even if the patent stays unused. 
This leaves a lot of possessed knowledge and innovations off-market and as static and high-
potential technological assets of many companies. Procter & Gamble, having below ten 
percent of their patents reaching market, is instead allowing their unused patents to become 
accessible through for example leasing. In this way, they are contributing to the innovative 
landscape while creating successive revenue. Xerox is another company that realizes their in-
house patents to hold great innovative potential, thus allowing them to be further developed 
and introduced to the market. Some of these developed innovations of Xerox have reached 
rapid success and become publicly traded companies with an combined market value 
exceeding that of Xerox (Chesbrough, Open Innovation: Where We've Been and Where We're 
Going, 2015). Hence, patents may possess value that often remains unexploited by companies 
and not taken into account. By allowing knowledge and experiences of external innovators to 
contribute to in-house possessions may result in unexpected and mutual success. 
 
In regard to the academic-industry research linkage, partnerships could also undermine the 
freedom of research and innovation (Becker Eube, 2018). University research motivated by 
commercialisation is sometimes found to keep research results secretive, lagging scientific 
progression and shifting major educative values of the academic foundation. Likewise, 
commercial applicability taken into account when funding research projects may limit the 
degree of diversity in the innovation process (Fabrizio, 2005).  
 
In a 2019 case study conducted by the European University Association, universities reported 
an increase in industry-funded research, meanwhile public funding for curiosity-driven 
research remained unchanged. This was reported to limit the potential for curiosity-based 
scientific breakthroughs, while increasing the dependence on industry-funded innovation 
(Reichert, 2019). Curiosity-driven research has particular value by focusing on specific 
challenges to benefit science and society, thus generating more sustainable research and 
innovation (Association E. U., Universities driving European innovation, 2019). While 
remaining collaborative, a certain level of independence is crucial in order to ensure that 
research of academia avoids influence of external interests (Becker Eube, 2018). 
 
Table 9 further presents a variety of relationship models based on interviews with some of the 
leading life-science companies, including Merck, GlaxoSmithKline, AstraZeneca and Pfizer, 
and the academic researchers with whom they work. Although there are many advantages 
existent in industry-academic partnerships, the continuation of these open business models 
and collaborations will require changes in traditional models practiced by industry in order to 
align with the open and collaborative culture of universities (Melese, Lin, Chang, & Cohen, 
2009). 
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Table 9. Principal models for industry-academic partnerships in life-sciences (Melese, Lin, Chang, & Cohen, 

2009). 

2.1.4. ROLE OF GOVERNMENT IN INNOVATION ECOSYSTEMS 
Although Open Innovation is largely performed by university-industry partnerships, 
governments and public sectors can effectively promote OI applications. The traditional role 
of governments in innovation ecosystems has generally been focused on regulation, control 
and standardization, but is gradually moving toward facilitating and catalyzing collaboration 
among universities, industries, and society through policies and networks. Online initiatives, 
collaborative problem-solving events, public-private collaborations, public services, social 
networking, crowdsourcing, eCitizen portals, and government-university collaborations are 
examples of Open Innovation approaches that can be instigated by government (Yun & Liu, 
Micro- and Macro-Dynamics of Open Innovation with a Quadruple-Helix Model, 2019). 

Apart from governments providing support for partnerships with platforms and policies, they 
also play an essential role in sustainability of innovation. The interactions among universities, 
governments and industries, pointed out by the triple-helix theory, includes multiple 
stakeholder contributions, which can be empowered by governmental incentives. 
Additionally, supporting social innovation can be said to lead sustainability in a non-linear 
and dynamic way. To motivate the Open Innovation micro- and macro-dynamics, these 
collaborative and multidisciplinary partnerships that connect technology and society are 
essential. Society’s role in social innovation, as disclosed in the quadruple-helix theory, is 
found to be an important drive in the innovation process, as societal concerns often require 
innovation to steer towards disruptive and sustainable sciences (Yun & Liu, Micro- and 
Macro-Dynamics of Open Innovation with a Quadruple-Helix Model, 2019). 
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The government mainly supports three important functions in innovation systems: issue 
frameworks and public infrastructure to bring different actors of innovation together; 
stimulate demand and create markets (developing commercialization channels, industry 
clusters, incubators, and strategic alliances between high-tech companies and emerging 
industries); and influence knowledge using financial policies, science and technology policies, 
and capital markets (Yun & Liu, Micro- and Macro-Dynamics of Open Innovation with a 
Quadruple-Helix Model, 2019).  
 
In regard to enabling university innovation, government takes multiple roles: regulator 
(ensure and enhance universities’ financial and organizational self-sufficiency), facilitator 
(entrepreneurial support for university), strategy moderator (around common visions of 
regional future), funding agent (research and university teaching and development funding) 
and infrastructural developer (funding for campus and research infrastructure). Therefore, it 
can be said that scientific, technological and societal innovation shaped by universities greatly 
depend on cooperative and legislative bridges between countries, sectors, cultures and 
institutions (Reichert, 2019). Stakeholder contributions to co-creation, including university, 
business and government, are listed in Table 10. 
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Table 10. Stakeholder contributions to co-creation (Reichert, 2019). 

 

2.2. OPEN SCIENCE: OPPORTUNITIES AND THREATS  

2.2.1. REFORMING THE SCIENTIFIC PROCESS 
A well-known example of the scientific conception of Open Science is the Human Genome 
Project, which in 1990 introduced an ambitious attempt of decoding the human genome. The 
then-acquired data was openly shared in the scientific community, allowing new findings to 
be encountered, while disallowing publishing in order to ensure that the project maintained 
and secured optimal collaboration. This fully transparent communication, without focus on 
individual publishing, made it possible to decode the entire human genome in less than fifteen 
years and demonstrates the importance of Open Innovation and repository in conducting 
responsible research (Research, 2014). 

“We need to shift our focus from publishing as soon as possible, to sharing 
and collaborating as soon as possible. Public investment in research and 

innovation should have the greatest social and economic benefits possible: 
improving the public relationship with our science systems and opening 

research results to new innovation” (Moedas, 2016). 

Similar approaches are also introduced during the recent Corona virus (COVID-19) outbreak, 
which is currently requiring collective efforts of the scientific community to innovate and 
share discoveries. Acting fast and sharing results are of highest priority in order to facilitate 
and speed up scientist efforts related to the crisis. The Open Science community Zenodo, 
sponsored under the Horizon programme, is one of many such initiatives and has created a 
research community specifically related to the Covid-19 outbreak. Here, scientists are 
encouraged (however not a requirement) to upload their scientific workings as Open Access 
and open data articles (Zenodo, 2020). 
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2.2.2. OPEN SCIENCE IN ACADEMIA 
The university and research centrality within the Open Innovation model is, described by the 
European Commission, intimately linked with Open Science, which is changing the core 
process of conducting science (Moedas, 2016). The ideals of OS can be contrasted with a 
structure of private science, where restricted access to knowledge is differentiating the 
scientific research behaviours and outcomes of private science actors and the traditionally 
open research community of academia (Fabrizio, 2005). 
 
Methodologies in line with Open Innovation are expressively encouraged by the European 
Commission, the European University Association, along with European universities and 
researchers. In 2015, Commissioner Moedas of the Research, Science and Innovation 
Directorate-General, first presented the report on Open Science, Open Innovation and Open to 
the world. The purpose was to present the idea and possible benefits of making science and 
innovation more open, collaborative and global by free-of-charge access to knowledge, 
research data and corresponding scientific methods. Open Science has the purpose of opening 
up the research lifecycle from discovery and research to production and implementation, as 
well as allowing the re-use of research in external and interrelated projects. The reformation 
originates in dissolving the legal barriers in accessing, exploiting and sharing information in 
all knowledge-related organisations (Eteris, 2019).  
 
The main constraints of science today are primarily a lack of resources such as time, finance, 
expertise and knowledge. However, by opening up the innovation system, ideas are allowed 
to grow, develop and reach publication to a greater extent. Open Science makes knowledge 
accessible, able and re-usable, which facilitates the entire scientific and innovative chain, 
making science more reliable, efficient, and open to new ideas (Moedas, 2016). In addition, 
accessible systems and corresponding protective regulations may prevent duplication of 
research efforts, promotes a knowledge-based society and introduces a mindset of distributing 
and sharing information as well as advancing science. “Open science is the idea that scientific 
knowledge of all kinds should be openly shared as early as is practical in the discovery 
process” (Murray-Rust, 2011). This includes all that would be considered knowledge, such as 
journal articles, data, code, online software tools, ideas etc. Engagements that contribute to an 
Open Science community are for instance those enabling Open Access, open peer review, 
open data and Open Educational Resources (Bosman & Kramer, 2015). 

 
Open Access, open data and peer-review 
Open Access is often considered the main implementational mean of Open Science, referring 
to journal publishing with unrestricted accessibility, occasionally paid for to access and 
publish in. A historical example of open access is the 17th and 18th century journal system, 
representing the most open system of knowledge accessibility (Nielsen, 2011). Increased 
access and limited barriers of copyright permissions and business models of large publishers 
could essentially increase the availability and dissemination of useful knowledge. This could 
include contributions to improve education and useful knowledge of research, support a 
networked science community, complete or support intelligence and create opportunities for 
new or established industries (Open & Source, u.d.).  
 
Open publication and access to research results and publications support a system of rapid 
disclosure and distribution of new scientific discoveries. It also supports an accurate and fair 
reward system, making it possible to validate and merit the original author or researcher. It 
also enables peer-reviewed research, which is frequently considered the most qualitative 
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assurance of research assessment to verify results, conclusions and accordance with data 
(Saenen & Borrell-Damián, 2019). This encourages the distribution of research as well as the 
creation and contribution of meaningful science (Fabrizio, 2005) (Council S. R., 2015), but 
also requires proper governing by both government and associations of universities, societies 
and publishers (Bosman & Kramer, 2015). In adoption to the Commission’s ambition for 
greater findable, accessible, interoperable and re-usable (FAIR) data, as part of the Horizon 
programme, the EC is fully supportive towards Open Access publishing (Mark D. Wilkinson, 
[…], & Mons, 2016). 

“The re-use of research data generated with public funding is expected to 
have a beneficial impact for science, the economy and society” 

(Commission, Horizon 2020: Work Programme 2018-2020 Science with 
and for Society, 2019). 

One key component of Open Science is the availability of research inside and outside 
academic research departments, mainly suggesting fair and low-cost or free access to research 
publications, data and methodologies. Moreover, the sharing of knowledge functions as the 
most basic part of academic conduct and serves as an essential and fundamental element in 
the overall proficiency of scholarly fields (Open & Source, u.d.). Access to research 
publications inside and outside academia both shortens innovation cycles, creates 
transparency of publicly funded research and contributes to an enhanced distribution of 
scientific and research-based knowledge (Association E. U., The lack of transparency and 
competition in the academic publishing market in Europe and beyond). Figure 10 suggests a 
variety of measures on how to make research workflows more open. 

 
Figure 10. Representation of Open Science practices throughout the research workflow (Kramer & Bosman, 

2018). 
 

Open Science: Current negative trends 
Open Science is affecting the academic publishing industry in multiple ways and current 
negative trends concerns two main topics; the first of research publishing and the second of 
research assessment. 
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Research publication 
Journals are the main mean of publishing and disseminating scientific research, which 
maximises the outcomes in terms of speed, investment and innovation. However, publication 
of research publications through Open Access journals often lifts the copyrights held by the 
author and could also spoil potential future patents. In addition, journal publications are not 
always free to publish nor access, which remains a main criticism to publication in OA 
journals (Open & Source, u.d.).  
 
Researchers have a core interest in publishing their articles in academic journals, which 
function as the primary route to communicate research findings. But the progressive rise in 
subscription fees of publication systems in combination with an increased dependability and 
demand of scientific outputs, ultimately gives rise to the question of who should be paying for 
publishing costs, considering most research is publicly funded (Tools, RRI Tools, u.d.). Many 
university researchers argue that the content, mainly created by themselves and their scientific 
peers, end up as profits of a few big scientific publishers, forcing universities to spend 
hundreds of millions of Euros every year to access. This is creating an intellectual market that 
is neither fair, transparent or competitive (Association E. U., The lack of transparency and 
competition in the academic publishing market in Europe and beyond).  
 
Legislative requirements are to make EU-funded research publicly available (Moedas, 2016) 
and one of these transformative actions, prominently backed by the EUA, is the Big Deals 
agreement, containing publishing and reading agreements between scholarly publishers and 
national associations of libraries, universities and research organizations. This was carried out 
as a reaction to the increased subscription costs to scholarly publications, with the objective to 
change the system of scholarly publication landscape from closed to Open Access 
(Association E. U., Plan S: EUA welcomes greater clarity on implementation guidelines, 
2019).  
 
Research assessment 
As the European research and innovation landscape is expressing further support towards 
Open Science, universities are compelled to review their standards towards research 
assessment and become more transparent and responsible (Association E. U., Reviewing 
university approaches to research assessment in the transition to Open Science, 2019). A 
study conducted by RAND Europe to explore current and future changes of the research area, 
reports that the decision of public outputs depend, apart from career progression and personal 
preference, largely on institutional incentives and directives of funders (Parks, Rodriguez-
Rincon, Parkinson, & Manville, 2019). The study also presents that researchers may avoid 
sharing of their original work due to the competitive pressure and assessment of their 
scientific publications, which could lead to over-publication, fragmentation and sometimes 
fraud (Saenen & Borrell-Damián, 2019) (Transition, Science in Transition, 2015).  
 
According to a EUA survey report, these negative trends have been observed in numerous 
European academic institutions. Current research assessments of universities are primarily 
valuing and rewarding published research outcomes, regarded as important or very important 
for research careers by 90% of respondents, and external funding, considered important or 
very important by 81% of responding universities. Inversely, Open Science methodologies are 
only important or very important to 28% of universities. This may reflect the significance for 
university management to generate market-ready research and innovation instead of 
innovation of responsible and sustainable impact. This has led to a discussion around 
academic research assessment procedures, which is affecting the way research performance is 
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managed, evaluated and ultimately funded (Association E. U., Research Assessment in the 
Transition to Open Science, 2019).  
 
The negative effects current research evaluations of universities produce originate from the 
correlation between what is valued and rewarded by universities and society respectively. 
Current research structures both inside and outside the academic community may focus on 
research output and commercialization based on competition rather than education or 
scientific progression. Decisions on what the future of research should look like, as well as 
adequate actions to create a more responsible research approach, is a required discussion of 
the current research environment (Saenen & Borrell-Damián, 2019). 
 

The future of Open Science 
The Open Science theorem is increasingly gaining motion throughout Europe, making its 
revisions and engagements a shared responsibility and requiring an internal and external 
dialogue of university reforms as well as cooperativeness within innovation ecosystems. OS 
requires universities, civil society, governments and research funding organizations to engage 
and open up to more collaborative and intensified alliances. Research funders and 
policymakers in particular are in charge of coordinating and supporting scientific reforms on 
national, European and global level. “Their approach to funding academic research and 
policy recommendations will decide whether and how university-level innovations will result 
in systemic reforms” (Saenen & Borrell-Damián, 2019).  
 
The European Commission emphasizes public accountability as a main motivation for Open 
Science. However, as diverse as the concept is, its practices and applications differ across 
fields, countries and social contexts, where applied policies and approaches should depend on 
the context, sensitivity and type of knowledge. Open science does not simply focus on making 
all knowledge entirely available, but its availability also needs careful consideration, which 
could make general policies on Open Access even difficult to form. Open Science can 
therefore be seen as a more general “umbrella-term” (Figure 11) of less classified knowledge, 
emphasizing the uneven distribution of resources and abilities over European scientific 
communities (Wouters, o.a., 2019). 

 
Figure 11. Open Science umbrella (Tomasson, 2017). 
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Approaches to expand Open Access: Finch report 
An analytical report called the Finch report (Finch, 2012) examines potential approaches to 
expand access to research publications produced in the UK, but also in the rest of the world. 
Minimizing the limitation of how research publications can be accessed offers enhanced 
potential of both social, economic and cultural welfare. Although, realizing these interests 
requires coordinated activities of funders, universities, researchers, libraries, publishers and 
other actors involved in the progression and distribution of scientific research publications.  
 
Research dissemination through open journals has been the traditional manner of building on 
previous knowledge, to refine earlier research, contribute with additional experience and 
formulate new questions and ideas based on previous research discoveries. This is simply the 
way science has excelled and evolved for centuries. Modern journals in digital form can 
further facilitate accessibility and spark innovation, but unfortunately also make it much more 
limited. Access can be greatly restricted in the form of pay-per-views of single publications or 
regulated reproduction and modification of research results. Although great access to a variety 
of online journals and research databases already exists, unrestricted access, organisation and 
manipulation could potentially bring even more and improved scientific outcomes (Finch, 
2012). 
 
The Finch report includes suggestive actions for governments, research and funding councils, 
universities, publishers and learned societies to support an OA research system. By these 
recommendations, further access to research findings with an immediate access upon 
publications will allow substantial linkage and efficiency in the research process; greater 
transparency and accountability, scientific engagement in its practise and findings, and closer 
linkage between research and innovation. To achieve these ends, it is important that all 
stakeholders are able and willing to work together. Especially emphasised is an increased 
funding of higher education institutions and healthcare sectors in order to grant immediate and 
complete access to worldwide research. “In the longer term, the future lies with open access 
publishing”, states Prof. Dame Jane Finch at the presentation of the report. Suggestive actions 
for specific actors included in the report are (Finch, 2012): 

• Making a clear commitment to support costs towards an innovative and sustainable 
research system, while promoting publishing in Open Access journals (Government, 
Research Councils, Funding Councils, universities); 

• Establish and survey indicators on the changing communication landscape between 
research actors and how to best adapt to and learn from them (Government, 
Research Councils, Funding Councils, universities, publishers); 

• Begin effective and affordable mechanisms for universities and research institutions 
to afford transitions towards Open Access, while maintaining proper accountability 
(Government, funders, universities); 

• Collaborate in the works of developing infrastructures of research publications and 
enhance the links between publications and research data (Government, universities, 
publishers); 

• Consider the balance between encouraging open research access and existing journal 
publication systems, as an open publication transition is extensive (Government, 
universities, publishers); 

• Universities considering: 



2. LITERATURE REVIEW 

   42 

o Whether to promote Open Access as the principal channel for their research 
publications; 

o How financial resources should be provided and allocated in the transition of 
different fields of research; 

o How to collaborate with researchers to align with adjustments towards a fair 
and effective publication system; 

o How support for open publication should be combined with other aspects of 
research management, such as support for research quantity. 

 

2.2.3. OPEN SCIENCE ENGAGEMENTS 
 

European initiatives 
The Open Science model, as part of the European University Association’s key priorities of 
2019, has so far reached several transformative agreements. Science and innovation are being 
accentuated as “crucial when it comes to shaping the future of Europe” (Association E. U., 
Talking Science: The role of science and innovation in shaping the future of Europe, 13 April, 
Texel, Netherlands, 2019) and the EUA aims to increase Open Access in scholarly publishing 
by 2021, as a centrality of its implementational guidelines (Association E. U., Plan S: EUA 
welcomes greater clarity on implementation guidelines, 2019). As science represented by 
university-based research is an important contributor to the technical foundation of many 
businesses, institutional policies are stressing the need for new regulations and stronger 
international partnerships. 

“The motive by implementing collaborative innovation is simply to open up 
the innovation process and make knowledge circulate more freely, to 

facilitate the transmission of knowledge into new products and services” 
(Moedas, 2016). 

An official approach to Open Science in Europe is “improving the quality of research by 
transparency and reproducibility” (Eteris, 2019), having democracy and diversity serve as 
frequent arguments to promote Open Access to research data. As most research is financed by 
public funds, it is argued that its results should, as a matter of principle, be accessible to the 
public (Council S. R., 2015). Furthermore, it makes it possible to monitor whether research is 
doing public good by assuring that it is performed in a responsible and sustainable way. 
Enhanced transparency, openness, accountability and public engagement creates closer 
linkage between research and society, while benefitting national public policy, services and 
economic growth (Finch, 2012). However, to ensure that research contributions are accredited 
correctly, national and cross-border institutional incentives become crucial (Saenen & Borrell-
Damián, 2019).  
 
One example of policy initiative is the EU’s regional European Research Area, including 
practices to uniform a common research area. The ERA calls on the European Union 
members to implement national actions and strategies to allow free circulation of research, 
scientific knowledge and technology (ERA, 2019). This is a way in which the EU institutions 
and the member states are ultimately strengthening collaboration and better research outcomes 
in order to collectively tackle current global and European challenges (Eteris, 2019). 
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Additionally, the EUA recognizes international cooperation between research teams to be the 
consecutively most efficient accelerator of knowledge in all scholarly fields (Saenen & 
Borrell-Damián, 2019). 
 
A growing number of actors such as major international science organisations, scientific 
communities and inter-governmental groups, such as the G8, the Organisation for Economic 
Co-operation and Development (OECD) and the United Nations, especially calls for joint 
actions on behalf of Open Access to publicly funded scientific research. Open Science has a 
shared view of strengthening science by allowing research to be global, networked and open, 
enabling transparency, collaboration and accountability for its use of resources, its methods 
and objectives. “The essence of the science process, […] will not change, but the way it is 
done will certainly be different” (Moedas, 2016). This sense of OS is shared and fully 
supported by the European Commission, who views OA as a tool to facilitate and improve the 
circulation and dependability of science in Europe. Countless universities, research centres 
and funding agencies across Europe all consider free and accessible research publications to 
be a priority in cultivating the global knowledge base, promoting and collaborating in new 
technologies and collectively generating innovative solutions to societal challenges (Moedas, 
2016).  

“[…] the increasing number, scope and complexity of global challenges 
require more than ever international collaboration across disciplines and 
sectors to tackle challenges such as climate change, resource scarcity, or 

infectious diseases” (Moedas, 2016). 

The Council of the European Union “acknowledges that open science has the potential to 
increase the quality, impact and benefits of science and to accelerate advancement of 
knowledge by making it more reliable, more efficient and accurate, better understandable by 
society and responsive to societal challenges, and has the potential to enable growth and 
innovation through reuse of scientific results by all stakeholders at all levels of society, and 
ultimately contribute to growth and competitiveness of Europe” (Innovation, 2019). Thereby, 
producing ever greater quality science by uniting policymaking of research access is 
considered one of the main approaches for driving the collective transformation of Open 
Science. 
 
Another collective initiative supporting the EU’s policy of Open Science is the European 
Open Science Cloud, EOSC. The Cloud is a digital platform of the scientific community, 
collecting existing and emerging data and research results for all European researchers to 
store, manage, analyse and re-use research content (Moedas, 2016). By exposing the whole 
research data cycle, from discovery to storage, management and analysis across borders and 
scientific restraints, the Cloud is to materialize the goal of Open Science (Commission, 
European Open Science Cloud, 2019). With the EOSC, the EU aims to give the member 
states of the EU a global lead in research data management by openly sharing research data 
across countries and bridging scientific communities (Moedas, 2016). Objectives and 
intended outcomes of the Open Science Cloud include (Commission, European Open Science 
Cloud, 2019): 

• A trusted and open environment for sharing scientific data; 
• Greater linkage of data; 
• Connecting scientists globally; 
• Long-term and sustainable functionality; 
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• Improving science and research; 
• Improved cross-border connectivity and scientific disciplines; 
• Open and seamless service to analyse and reuse research data. 

 
Today, the related visions of the EOSC is substantially fulfilled by the OpenAIRE initiative. It 
is a platform with the mission to shift scholarly communication towards openness and 
transparency and facilitate innovative communication and monitoring of research. Operating 
since 2009, OpenAIRE allows citizens, educators, funders, legislators and industry to create 
and communicate in making science useful for themselves, their working environments and 
ultimately society (OpenAIRE, 2014). 
 
A summary of said Open Science initiatives by European legislators are collected in Table 11. 
 
Summary of European Open Science initiatives 
 
 Initiative 
 
 
Open 
Science 

 
The EUA aims to increase Open Access in scholarly publishing by 2021, as a centrality 
of the EUA implementational guidelines (Association E. U., Plan S: EUA welcomes 
greater clarity on implementation guidelines, 2019). 
 
EU’s regional European Research Area includes practices to uniform a common 
research area towards Open Science engagements. The ERA calls on the European 
Union members to implement national actions and strategies to allow free circulation of 
research, scientific knowledge and technology (ERA, 2019).  
 
The EC views Open Access as a tool to facilitate and improve the circulation and 
dependability of science in Europe. The European Open Science Cloud (EOSC) is a 
digital platform of the scientific community, collecting existing and emerging data and 
research results for all European researchers to store, manage, analyse and re-use 
research content (Moedas, 2016). 
 
The G8, OECD and UN especially call for joint actions on behalf of Open Access to 
publicly funded scientific research. 
 
Countless universities, research centres and funding agencies across Europe consider 
free and openly accessible research publications to be a priority in cultivating the global 
knowledge base, promoting and collaborating in new technologies and collectively 
generating innovative solutions for societal challenges (Moedas, 2016).  
 

Table 11. Summary of European Open Science initiatives. 
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2.2.4. MOTIVATIONS OF OPEN SCIENCE IN ACADEMIA 
 
Open Access 
As part of the transition towards Open Science in Europe, universities are increasingly 
making research publications and data open and accessible. The EUA has since 2014 been 
leading European universities in the transition towards Open Science partly by reporting the 
experiences from Open Access in European universities. Evidence on the recognised benefits 
of OA is strengthening the university influence in intergovernmental policymaking and is 
directing legislative bodies towards Open Innovation dogmas (Saenen & Borrell-Damián, 
2019). An Open Access survey report performed by the EUA indicates that 62% of 
universities already have an Open Access policy applied to research publications, however 
only 13% with a similar policy on research data. Nevertheless, Open Science is gaining 
momentum throughout Europe together with international institutional guidelines and policies 
(Saenen B. , 2019). The survey includes a total of 321 respondents from 36 countries, initiated 
in 2014, to support European universities in the transition towards Open Access. As shown in 
Figure 12, apart from the majority with an Open Access policy for research publications in 
place, 26% were in the process of developing one. This was an increase from the previous 
year’s results, reporting 53% of the institutions with an implemented open access policy and 
21% in the process of developing and establishing one within the next twelve months. 
 

 
Figure 12. Institutions with a policy on Open Access to research publications. 

 
In order to promote publication of research articles in Open Access journals, European higher 
education institutions actively facilitate administrative reporting of publications in projects, 
provide financial support for Open Access publishing as well as raising awareness towards 
OA ideals (Figure 13). The three most prioritized actions identified by universities to promote 
OA were: activities to raise awareness, encouraging researchers to publish their papers in OA 
formats and promote the formation of regulatory frameworks to clarify legal issues related to 
sharing and re-using content. 
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Figure 13. University actions for Open Access to research publications. 

 
Main concerns of institutions about publicly sharing research reports included author 
copyright and a lack of awareness of Open Access publishing, including the benefits 
compared to traditional means (Figure 14). Out of the institutions with an Open Access policy 
in place, 53% required their research to be archived in the institution repositories, and only 
43% encouraged them to do so (Figure 15). Regarding Open Access publishing, 70% of 
surveyed institutions did not offer provision by publishing in Open Access journals (Morais & 
Borrell-Damián, 2017-2018 EUA Open Access Survey Results, 2019). 
 

 
Figure 14. Barriers to Open Access. 
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Figure 15. Elements of institutional policies on Open Access to research publications. 

 
Open Data 
Concerning Open Access to research data and research data management, Figure 16 shows 
that only 21% of the surveyed institutions already had such policies in place, and merely 38% 
in the process of developing such strategies. The institutions identified a wide range of 
barriers, as seen in Figure 17, concerning creating policies of Open Access to research data 
and research data management. The most common was a lack of awareness of standing 
benefits, resistance to making data available, concerns of legal frameworks and the absence of 
motivation to promote such a change. Although, the most important course of action 
identified (to support university transitions to open access to research data and research data 
management) was developing policies with clear legal guidelines as well as raising awareness 
of its benefits. Regarding measures on an European level to promote an open research system, 
universities considered regulations to make open access to research data mandatory for all 
EU-funded projects a main course of action, while supporting legislative copyright reforms 
(Morais & Borrell-Damián, 2017-2018 EUA Open Access Survey Results, 2019). 
 

 
Figure 16. Existence of institutional policies on Open Access to research data. 
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Figure 17. Insitutional barriers to promoting research data management and/or Open Access to research data. 

 
Although research data management and Open Access to research data is still far behind Open 
Access to research publications in terms of existing policies and implementation, Europe is 
successively experiencing a greater movement towards an OA research system. Institutional 
policies developed by research institutions and legislative bodies are fundamental, as well as 
providing the right knowledge and skills, to the development and acceptance of such 
incentives. As Figure 18 demonstrates, there is a need for further support towards OA and 
research data management (Morais & Borrell-Damián, 2017-2018 EUA Open Access Survey 
Results, 2019). 
 

 
Figure 18. Availability of the different skills needed to further develop research data management and Open 

Access to research data. 
 

Open Education Resources (OER) 
Digital technologies are essentially changing the conduct of science and innovation by 
allowing knowledge and experiences to be shared faster and more extensively. At the 
beginning of the century, universities started delivering open and online access to course 
content material as part of an educational movement called Open Education Resources, OER 
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(Becker Eube, 2018). This is just one of many subsequent virtual trends towards OI and OS, 
where digital technologies are creating new possibilities for knowledge to be more open and 
shared. Open Education is a philosophy of how the community produce, share and build on 
previous knowledge, sharing experiences and accessing excellent educational resources. The 
OERs are essentially digital learning material which allows anyone to extract and modify 
content of educative material to promote collaboration and diversity in the dissemination of 
knowledge. These resources effectively waive some or all of the copyright of the content in 
order to become accessible, reusable and allow others to translate or modify them. This aims 
to make educative material more sophisticated and adaptable to students and teachers, as well 
as keeping its content up-to-date, relevant and accurate (Open & Source, u.d.). The OERs also 
minimises costs of producing and distributing physical course material, but more importantly, 
the open educative resources allows students to access and supplement the educative material 
received in class (Ovadia, 2014). 
 
One institutional initiative to support the OERs is The Open Education Consortium, which 
serves as a global network with Open Education institutions and organizations, providing 
support in everything regarding implementation, raising awareness or consultancy of open 
education globally. The OEC is a non-profit organisation with university support from 
international institutions such as the Massachusetts Institute of Technology (MIT), University 
of Michigan (UM) and the Technical University of Madrid (UPM) (Consortium, u.d.).  

“Digital technologies are making the conduct of science and innovation 
more collaborative, more international and more open to citizens” 

(Moedas, 2016). 

To solve modern challenges, society heavily relies on the education and knowledge of 
talented individuals. The digital revolution is described to nurture open and global 
dissemination of knowledge while minimising limitations of educative sources, making 
education available, accessible, modifiable and free (Consortium, u.d.). The way technology 
has wedded education is even said to be one of the most important shifts of education in the 
last hundred years. Both teachers and students are recognised to be different in teaching and 
learning, in regard to techniques and practices, which requires adaptation and 
individualisation of course material. Open educative material encourages new collaborative 
curriculum adjustments, developments and a greater student-centred learning. It also enhances 
the role of the teacher as a pedagogy expert as the open educative space allows for 
collaboration, educative improvement, access and innovation (Petrides, 2010). 
 

Institutional Approaches: Summary 
The transition towards greater open knowledge practices is forcing a cultural transformative 
change of academic institutions, stressing the need to progress beyond general statements to 
practical implementation. In academic career and research assessments, valuing Open Science 
dimensions are generally not part of the performance requirements, and therefore making it 
more than necessary to implement improved guidance towards responsible development while 
engaging faculty members in Open Science (Wouters, o.a., 2019). The main actions described 
to endorse OS in academic institutions are summarized in Table 12. 
 
Element Function 
 
 
Open Access 

 
A majority of European universities have an Open Access policy applied to research 
publications, and almost a third in the process of developing one. Most prioritised actions 
identified by universities to promote Open Access are:  
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• Activities to raise awareness about OA; 
• Encouraging researchers to publish their papers in OA journals; 
• Promote the formation of regulatory frameworks to clarify legal issues related to 

sharing and re-using content. 

 
 
 
Open Data 

 
Concerning Open Access to research data and research data management, merely one fifth 
already have such policies in place, and less than twice in the process of developing such 
strategies. The most important course of action to support a transition towards Open Access 
and open data are to develop policies with clear legal guidelines as well as raising awareness 
of the benefits of OA. Common barriers identified are:  

• A lack of awareness of Open Access benefits; 
• A resistance to making data available; 
• Concerns of the legal framework; 
• The absence of motivation to promote such a change.  

 
 
 
OERs 
 

 
Open Education Resources (OERs) are digital learning tools that allow anyone to extract and 
modify the content of educative materials. These waive some or all of the copyright in order 
for knowledge to become accessible, reusable and allow translation or modification. OERs 
encourage new collaborative curriculum adjustments, developments and a greater student-
centred learning. It enhances the role of the teacher as a pedagogy expert and facilitates 
collaboration, educative improvement and innovation (Petrides, 2010). 
 

Table 12. Main courses of action towards Open Science in academic institutions. 
 

2.3. RESPONSIBLE RESEARCH AND INNOVATION  

2.3.1. EUROPEAN ENGAGEMENTS  

The conceptual framework of responsible innovation identifies a number of dimensions; 
anticipation (risk analysis, public engagement, technology assessment), reflexivity 
(institutional reflexivity, standardization), inclusion (engagement with stakeholders), and 
responsiveness (responsiveness to new knowledge and changes). Governmental regulations 
that take these desires into account regarding the innovative process can be linked to 
Responsible Research and Innovation (Yun & Liu, Micro- and Macro-Dynamics of Open 
Innovation with a Quadruple-Helix Model, 2019). 

Horizon programme 
A few of the main goals to enrich and support research and innovation in Europe, as 
highlighted in the Horizon 2020: Science With and For Society programme, involves 
(Education, 2019): 

• Enabling researchers, innovators, businesses and civil society to use and share their 
knowledge to the benefit of citizens and society; 

• Develop talented and knowledgeable human resources by investing in education, 
knowledge and technology; 



2. LITERATURE REVIEW 

   51 

• Encourage European scientific, technological and societal wealth by supporting 
committed researchers in their dedicated work to society; 

• Ensuring favourable conditions and policies to translate research into innovative 
products and services while increasing European growth; 

• Strengthen Europe’s leading position in scientific research agendas through increased 
and improved research and innovation activities; 

• Foster Responsible Research and Innovation by public engagement, Open Science, 
gender equality, science ethics and science education. 

 
Innovation by collaborative research is presented to efficiently meet the SDGs and address the 
grand challenges of society (Eteris, 2019). Apart from fostering international cooperation in 
science and research, Horizon promises additional breakthroughs, discoveries and improved 
European global competitiveness. The EC expresses a need for greater accessibility to 
research in order to increase the reproducibility across interdisciplinary fields and is therefore 
compelling projects funded by the Horizon programme to Open Access publication. European 
legislators agree that research is an investment in the future, and are therefore working to 
remove barriers of innovation, further develop the ERA and facilitate cooperativeness 
between private and public sectors (Union E. , u.d.).  

“Science and innovation are crucial when it comes to shaping the future of 
Europe. Most importantly, research has a real impact on citizens’ lives” 

(EUA, 2019). 

Two surveys executed by the European Commission concerning the Horizon Europe 
Programme, share the responses from ninety-nine and sixty-four countries respectively; 
including EU member states, European universities, research organisations, businesses and 
industries, public authorities and international organisations, who all report a broad support of 
targeted priorities of the programme. All contestants share the opinion that research and 
innovation are important contributors to sustainable solutions, and environmental challenges 
in particular. However, they express further improvements such as less complex and 
generalized appeals, simpler implementational models and evaluative feedback and support 
(Commission, More than 8000 responses on how to shape Horizon Europe, 2019). 
 
Citizen Science  
As Responsible Research and Innovation embraces collaborative and impact-oriented efforts 
of societal actors, RRI can be highly connected to the ideals of Citizen Science. A more 
knowledgeable, inclusive and engaged general public not only democratizes the scientific 
landscape, but assures that generated research and innovation aligns with the values, needs 
and desires of society (Commission, European Union, 2018). As citizen scientists can direct 
research agendas and objectives towards social concerns, such as climate change or food 
security, they are also continuously contributing to the EC goal towards RRI (Moedas, 2016).  
 
Europe is currently subject to a great scientific imbalance, as the ability to access scientific 
and innovative findings is still significantly restricted. This puts more pressure on the EU to 
enforce greater measures towards OS and the RRI landscape, including appropriate 
recognitions of Citizen Science. Defined to be “linked with outreach activities, science 
education or various forms of public engagement with science as a way to promote 
Responsible Research and Innovation”, Citizen Science heightens public scientific 
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knowledge and encourages collective participation. This can for example be done by 
exploring scientific research and data or influencing and implementing science-related 
policies.  
 
The Horizon programme explores the potential of citizen inclusion and how public 
involvement can further develop scientific skills and competences, formal and informal 
science education and general scientific knowledge. According to the EC, it is important that 
scientific environments become more publicly visible in order to expand and develop 
scientific interests and commitments that involve citizen scientists. The Commission also 
finds it necessary to evaluate the costs and benefits of Citizen Science in regard to society, 
democracy and economy, and introduce different methods of measuring their impact 
(Commission, Horizon 2020: Work Programme 2018-2020 Science with and for Society, 
2019).  
 
Science and Education 
According to the EC, Europe is experiencing a shortage in scientifically knowledgeable 
residents, raising an immediate need for collaboration between science and education. 
Partnerships between schools, local communities, public and private organizations, 
universities and industry are expected to contribute to a more scientifically involved and well-
educated society. An increase of scientific education could support a heightened scientific 
awareness and generally a greater interest in pursuing scientific careers. Science education 
also supports the objectives of the ERA, which aims to increase the number of scientists and 
researchers in the EU (Commission, Horizon 2020: Work Programme 2018-2020 Science 
with and for Society, 2019).  
 
The Horizon programme highlights two main educative topics. Firstly, teaching integrity is 
presented as an accelerator and insurance of research quality and societal impact, where 
traditional methods of teaching general ethics and research integrity is considered to be 
insufficient. “It is of crucial importance that researchers master the knowledge, 
methodologies and ethical practices associated with their field”. This also involves the 
development of innovative educational methods, including engagements of all academic 
actors directly or indirectly involved in research. Adolescents, university students and career 
researchers are particularly highlighted (Commission, Horizon 2020: Work Programme 2018-
2020 Science with and for Society, 2019). 
 
Secondly, the Commission pushes for greater gender equality, especially in areas of science 
and research. As innovation sparks opportunities to address many societal issues, it is crucial 
that creativity, entrepreneurship and innovative potential reaches its full capacity. 52% of the 
European population is represented by women as well as 59% of first level university 
graduates. However, females only represent 40% of employed scientists and engineers, and 
30% of start-up entrepreneurs. To minimize this gap, the EC is offering a variety of activities 
and support for female innovators, such as seminars, mentor programmes and gender-
inclusive innovative tools to intensify entrepreneurship and encourage females to innovate 
and pursue scientific careers (Commission, Horizon 2020: Work Programme 2018-2020 
Science with and for Society, 2019).  
 
Responsible Research and Innovation 
The support of RRI has been on the Commission’s agenda since 2011 and is aiming to 
aligning the work, values, expectations and outcomes of various societal actors during the 
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research and innovation process. The EC is actively encouraging the involvement of all 
societal actors and the integration of societal concerns into research and innovation processes. 
An institutional and sustainable change of R&I processes, as well as a commitment and 
uptake of scientific knowledge by society, is actively promoted. The challenges that RRI and 
OS supportive projects face exist in achieving more collaborative relations as well as raising 
awareness of the societal benefits related to societal, democratic, economic and scientific 
welfare (Commission, Horizon 2020: Work Programme 2018-2020 Science with and for 
Society, 2019). 

“Open Science has the potential to increase the quality, impact and benefits 
of science and to accelerate advancement of knowledge by making it more 
reliable, more efficient and accurate, better understandable by society and 
responsive to societal challenges, and has the potential to enable growth 

and innovation through reuse of scientific results by all stakeholders at all 
levels of society, and ultimately contribute to growth and competitiveness of 

Europe” (Wouters, o.a., 2019). 

The EU-supported MoRRI (Monitoring RRI) project has studied the evolution and influence 
of RRI in 2014-2018 to study and demonstrate its impact areas. By examining a variety of 
RRI dimensions (gender equality, public engagement, science literacy and science education, 
open access and ethics), the project has collected valuable data, created user-friendly yet 
advanced monitoring tools and future recommendations on how to foster RRI on national 
levels. The project is receiving additional support for development by the Horizon programme 
in order to raise awareness and pairing scientific fineness with social awareness and 
responsibility (DG-RI, 2018) (Commission, Horizon 2020: Work Programme 2018-2020 
Science with and for Society, 2019).  

2.3.2. INVOLVEMENT OF THE UNITED NATIONS 
The 2019 Yearbook of Global Climate Action by the United Nations Framework Convention 
on Climate Change (UNFCCC) is the latest report to support global responsiveness to the 
threats of climate change (Change, u.d.). The Yearbook emphasises a need for systemic 
innovation and development of new technologies to enable progressive change, smarter 
systems and expanding industrial and technological limits. However, the UN stresses that 
nations alone cannot solve these challenges, but requires a collective engagement of civil 
society, including businesses, investors, regions, cities, local governments and general 
citizens, emphasising coordination and unity. Ensuring that time, resources and efforts are 
used efficiently and without duplication will require an alignment of policies and efforts on 
both national and international levels (UNFCCC, 2019).  
 
At the 2019 United Nations Climate Change Conference (COP-25) held in Madrid, nation-
representatives urge immediate and collective action to address current climate challenges. 
Partnerships of governments, local authorities, businesses, NGOs, indigenous groups and civil 
society are vital to take climate action at national and global levels and to make sure that 
Nationally Determined Contributions (NDCs) are integrated across all sectors and levels. “We 
are defined by our actions, and every day we have a moral obligation to take action in favour 
of the next generation and beyond” (Muhammad-Bande, 2019). Common approaches of other 
European Open Innovation propositions, such as the Horizon programme, are the 
strengthening of synergies between various initiatives, stronger globalization and unified 
international actors as these international collaborations continue to flourish. 
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2.3.3. RRI TOOLS 
A catalysator to solve challenging problems is the partnership between citizens and research 
peers, using different tools to collaborate, develop and implement innovative solutions. 
Today, there exists numerous platforms to assist and connect university and research 
institutions, businesses and citizens for co-operations to assembly a variety of solutions to 
industrial and societal needs. These platforms allow knowledge to be shared and collectively 
developed, as an approach to more transparent, reliable and responsible research and 
innovation. Listed below is a collection of initiatives promoting RRI collectives, linking 
expertise of various problem-solvers to address diverse challenges, solve problems and spread 
knowledge. 
 
Platform Mission 
 

 
Open Innovation 

Toolkit 
 

 
“A collection of workshops and methods that support open source practices to 
build better ideas and products”. A platform for anyone to receive support for 
ideas, prototypes or development processes, gather insights and better 
understand the user and market in order to generate new products and services. It 
is a global, non-profit coordination, dedicated to shape a better future by 
supporting new, innovative ideas to reach their greatest potential (Toolkit, u.d.). 

 
 
 

RRI Tools 

 
Educating and advising policymakers, business and research communities, 
citizens and civil society organizations in Responsible Research and Innovation. 
As an effort to educate society on RRI, the platform aspires to bring communal 
awareness towards the Open Science and innovation structure to tackle societal 
challenges. The platform advocates OS to enable RRI by involving society in the 
scientific and technological research discussion. They share the belief of 
collectively steering and empowering a desirable future society (Tools, RRI 
Tools, u.d.). 

 
 

 
EuroScience 

 
The RRI Tools platform was initiated by the European Commission, as part of 
the EuroScience association actions under the Horizon 2020 work programme. 
This action includes a variety of non-profit research forums and communities as 
well as projects. They are open to both research professionals, students, 
education administrators and legislative actors. The main focus is to operate with 
one leg in the legislative and the other in the social sector, representing European 
scientists of all areas. The mission is to be an umbrella for European 
organizations in the field of science, connecting policymakers with scientists and 
scientific institutions, as well as scientists, politicians and other stakeholders 
(EuroScience, u.d.).  
 

Table 13. Examples of RRI platforms. 
 

2.3.4. UNIVERSITIES AS RRI HUBS  
 

Embedding RRI and Open Science on campus 
Adopting to RRI 
Universities are actively transforming society by conducting radical and responsible research 
and innovation to tackle many of society’s challenges. In this manner, universities are in 
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charge of promoting their own agendas towards conducting and governing RRI, while 
transforming the old normal of R&I systems towards greater responsiveness, sustainability 
and ethical acceptability. A number of specified institutional guiding measures and factors of 
development towards an RRI operating academia include (Tools, How to incorporate RRI in 
higher education institutions): 

• A normative framework that includes RRI principles; 
• A plan to nurture dialogue, reflection, participation and public engagement within the 

institution; 
• A plan to support structural change concerning gender equality (e.g., specifically 

targeting a greater involvement of female researchers, Human Resources Strategy for 
Researchers (HRS4R) to ensure Ethics and excellence in Research hiring processes; 

• An ethical code of conduct for research and teaching, including an active raise of 
awareness;  

• Policies to promote transparency, openness and Open Access to scientific progression 
and research findings; 

• Courses on RRI principles in order to educate students on ideals and applications of 
RRI approaches. 
 

In addition, implementing RRI and related processes can be promoted and monitored by tools 
to observe and evaluate institutional changes. It is also important that all institutional staff 
becomes acquainted with RRI and Open Innovation approaches (training programs and 
courses as examples) while encouraging an extended dialogue of RRI conducts and its impact 
on the university community. To incorporate RRI principles in teaching, dimensions such as 
responsibility, sustainability, diversity and responsiveness can be included throughout course 
contents, in addition to general courses on RRI or Open Innovation. Adopting to RRI and OS 
are also prerequisites of receiving a variety of European funding. An EUA survey published 
in 2019 points out that more than seventy percent of academic institutions fund their research 
projects by EU-projects such as the Horizon programme (Morais & Borrell-Damián, 2017-
2018 EUA Open Access Survey Results, 2019). In some cases, academics are obliged by law 
to publish their PhD and master’s thesis in Open Access formats, thus accentuating a central 
role of European legislatives in the transition towards an Open Innovation and RRI-infused 
academia (Tools, How to incorporate RRI in higher education institutions).  
 
The research landscape on Open Science 
In 2014, the European Commission conducted a public survey of Science 2.0 (an approach of 
supporting knowledge collaboration enabled by network technologies), aimed especially 
towards the research landscape, e.g., universities and associated research faculties, research 
performing organizations and related funders, scholar publishers and science-related 
businesses. Overall, the respondents had a positive attitude towards OS and expressed an 
opportunistic view of possible effects. This included a wider and greater variety of 
dissemination of research results, nurturing more accountable and collaborative research, 
increase in scientific interests by society, transparency in funding decisions and minimized 
malpractices of academic publications. A public demand for faster solutions to societal 
changes was also included. 
 
Identified barriers at institutional level was mainly a limited awareness as well as insecurities 
of research quality, where publicity overcomes scientific excellence. There was also a cultural 
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resistance experienced among stakeholders, a lack of motivation to involve OA, strategic 
management, coordination and skills among researchers and academics. Increasing costs of 
Open Access to publications and data was also brought up as main issues (Commission, 
Validation of the results of the public consultation on Science 2.0: Science in Transition, 
2015). 
 
In regard to Open Science, the identified outcomes of surveyed entities included an increased 
relevance of crowdfunding and connection to the scientific community with a widened 
network in society and industry. The diffusion of information would make science more 
reliable, efficient and bring an upscale to innovation. Open Science could create a greater 
inclusion to discussions of research impact, including the Responsible Research and 
Innovation aspect of science conducts. Stakeholders distinguished an importance of including 
the public in science and bringing current research closer to the larger community, for 
example suggesting open labs, personal and local engagements. However, Open Science 
approaches requires policies to raise awareness about Open Access to science and research 
involved institutions, as well as enforcing rules, governance and financial support for 
academic incentives (Commission, Validation of the results of the public consultation on 
Science 2.0: Science in Transition, 2015).  
 
Another interesting point discussed was alternative assessments available for societal 
relevancies of research. This has already been initiated by EU member states, such as Dutch 
Universities and funding organizations, which include assessment elements to evaluate the 
qualitative metrics rather than quantitative, and overlook common traditional factors such as 
number of previous publications (Commission, Validation of the results of the public 
consultation on Science 2.0: Science in Transition, 2015). The EUA also recognizes that 
current metrics of research outputs and academic activities oversees the diversity of each 
research field (Association E. U., The European University Association and Science Europe 
Join Efforts to Improve Scholarly Research Assessment Methodologies, 2019) and 
Universities currently implementing more sustainable measures of research evaluation are 
shifting European science towards a more accurate, transparent and responsible research 
environment (Saenen & Borrell-Damián, 2019). 
 

2.3.5. EUROPEAN UNIVERSITIES ENABLING OI AND RRI 
 

Motivations of university  
A main motivation of students and young academics in their university research is to create 
greater and more valued impact as well as addressing global challenges (Reichert, 2019). 
This, in combination with learning, teaching and research reforms, points towards a 
heightened consciousness of research potential and impact, and a direct formation towards 
sustainability and also addressing the SDGs. In this manner, university faculties are 
representing one of the most powerful sources of innovation, distributing a wide range of 
research and expertise in numerous fields (Frey, 2012). 

“Traditional strengths of scientists and scholars, such as critical thinking, 
relentless curiosity, questioning of received expectations, and a taste for 

tough challenges, re-emerge as key competences of innovators” (Reichert, 
2019). 
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Although responsible and sustainable innovation of academia contributes, directly or 
indirectly, to fulfilling all of the SDGs, some goals (Table 14) can directly and/or exclusively 
be interlinked with academia. 
 
Goal Accomplishment 
 
 
Quality Education 
(4) 
 

 
By 2030, ensure that all learners acquire the knowledge and skills needed to 
promote sustainable development, including, among others, through 
education for sustainable development and sustainable lifestyles, human 
rights, gender equality, promotion of a culture of peace and non-violence, 
global citizenship and appreciation of cultural diversity and of culture’s 
contribution to sustainable development. 
 

 
 
Gender Equality 
(5) 
 

 
Ensure women’s full and effective participation and equal opportunities for 
leadership at all levels of decision making in political, economic and public 
life. 
 

 
 
Industry, 
Innovation and 
Infrastructure 
(9) 
 

 
Enhance scientific research, upgrade the technological capabilities of 
industrial sectors in all countries, in particular developing countries, 
including, by 2030, encouraging innovation and substantially increasing the 
number of research and development workers per 1 million people and public 
and private research and development spending. 
 

 
 
Sustainable Cities 
and Communities 
(11) 
 

 
 
By 2030, reduce the adverse per capita environmental impact of cities, 
including by paying special attention to air quality and municipal and other 
waste management. 
 

 
 
Responsible 
Consumption and 
Production (12) 
 

• Promote public procurement practices that are sustainable, in accordance 
with national policies and priorities; 

• By 2030, ensure that people everywhere have the relevant information and 
awareness for sustainable development and lifestyles in harmony with 
nature. 
 

 
 
Climate Action (13) 
 

• Integrate climate change measures into national policies, strategies and 
planning; 

• Improve education, awareness-raising and human and institutional capacity 
on climate change mitigation, adaptation, impact reduction and early 
warning. 

 
 
 
Peace, Justice and 
Strong Institutions 
(16) 
 

• Develop effective, accountable and transparent institutions at all levels; 
• Ensure responsive, inclusive, participatory and representative decision-

making at all levels; 
• Ensure public access to information and protect fundamental freedoms, in 

accordance with national legislation and international agreements. 

 
 
 

 
Technology 
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Partnerships (17) 
 • Enhance North-South, South-South and triangular regional and 

international cooperation on and access to science, technology and 
innovation and enhance knowledge sharing on mutually agreed terms, 
including through improved coordination among existing mechanisms, in 
particular at the United Nations level, and through a global technology 
facilitation mechanism. 

 
Multi-stakeholder partnerships 

• Enhance the global partnership for sustainable development, complemented 
by multi-stakeholder partnerships that mobilize and share knowledge, 
expertise, technology and financial resources, to support the achievement of 
the sustainable development goals in all countries, in particular developing 
countries; 

• Encourage and promote effective public, public-private and civil society 
partnerships, building on the experience and resourcing strategies of 
partnerships. 

 
Data, monitoring and accountability 

• By 2030, build on existing initiatives to develop measurements of progress 
on sustainable development that complement gross domestic product, and 
support statistical capacity-building in developing countries. 

 
Table 14. SDGs involving academic contributions (UN, Home: Sustainable Development Goals, u.d.). 

 
Universities’ ability to unceasingly bring new perspectives from different angles make them 
dominant partners in sustainable and open innovation. Their accessibility to international 
research serves as a great source of innovation potential and an advantage for businesses and 
governmental agencies (University Association). This globalisation of research and 
innovation is not something completely new, but has intensified in the last decade in terms of 
collaborative research, international and cooperative technology circulation and global 
mobility of researchers and scientific knowledge (Moedas, 2016).  
 
Followed are seven European universities’ take on the Open Innovation and RRI model and 
their experience in linking core objectives of educating the next generation with their role in 
driving innovation. These efforts are concluded in the end of the section. 
 
Riga Stradina University, Latvia 
The Stradina University of Riga is cultivating university innovation through four  
pillars in terms of innovative research (Pētersone, u.d.): 

• Fostering entrepreneurship; 
• Promoting diversity and inclusion; 
• Encouraging collaboration with the private sector; 
• Exploring the nexus of technology and society. 

 
Entrepreneurship is encouraged as part of the study curriculum, where students are involved 
in research teams, modern applications integrated in the educative system as well as practical 
student innovative programmes. Diversity and inclusion include a diversity of teaching staff 
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as well as students, but also strong international partnerships. Shared use of research labs, 
scholarships and internships are a few measures to connect with the private sector in terms of 
research and knowledge transfer to industry. Furthermore, these actions connect 
interdisciplinary studies and research with meaningful contributions of technology and 
science.  
 
The RSU is also part of a Regional Innovation Scheme initiated by the European Institute of 
Innovation and Technology (EIT), formed to unite regional academia, research and business 
through European countries by facilitating the development of local competencies and 
resources. Other relations with international partner universities, international organisations 
and similar stakeholders are considered beneficial in the way knowledge and experience, 
contact and network, opportunities and mutual activities are exchanged. A few of the earnings 
acknowledged are the expansion of a new mindset and resources, enhanced international 
competitiveness, potential access to international investors and markets and intercultural 
competence. The RSU also recognizes innovation as a transformative mindset, a core 
philosophy of how to approach problems in sustainable manners (Pētersone, u.d.).  
 
University of Zürich, Switzerland 
At the 2019 European University Association Annual Conference, the UZH presented how 
they contribute in academic innovation and their vision on the changing role of universities. 
The UZH Innovation Hub is one of many actions initiated, a platform for innovation and 
entrepreneurship, accelerating the development of new inventions and ideas by transferring 
innovative research and education into socio-economic value. By the works of the Innovation 
Hub, the UZH aims to collectively connect skills and knowledge at the university, including 
students and researchers with the innovation ecosystem nationally and internationally as well 
as providing students with an entrepreneurial spirit. The Hub also helps students grow ideas 
with societal value and relevance, while providing support in transferring research and ideas 
into market (Hengartner, 2019). 
 
Middle East Technical University, Turkey 
At the METU, innovation is mainly recognised and encouraged through entrepreneurial 
works. Their main objectives are to transfer technological and scientific knowledge and 
experience in university to market, support capacity and commercialisation of innovation and 
assistance in technology-based entrepreneurship. By supporting students in becoming 
entrepreneurs and realise innovative ideas, the METU has taken on a pioneering role in 
creating an innovative ecosystem and linking product ideas and solutions with societal 
problems. While educating more than one thousand students on innovation and 
entrepreneurship every year, the METU is taking on a proactive role in fostering innovation, 
providing support for needs in the process and hosting incubation centres for the work of their 
students (Kök, 2019). 
 
Linnaeus University, Sweden 
Similar to the practices of the METU, the Linnaeus University is promoting innovation by 
working with local actors to contribute with practical innovation and ideas in product 
development. This involves working in interdisciplinary teams to create prototypes, target 
costing, customer mapping and feedback. Students are also teamed with global Swedish 
companies to create innovative approaches to problems of global contexts (Larsson & 
Ammert, 2019). 
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Cork University, Ireland 
The Cork University in Ireland are intensively working towards integrating the UN 
Sustainable Development Goals into their business agenda. They recognise the impact of 
higher education and operate in creating, understanding and sharing knowledge, while finding 
application for its innovation for the greater good. Sustainability is included in all of the 
university’s policies and strategies, and they have successfully reached a 36% decrease in 
energy-use since their initiated strategy of reduced energy consumption in 2006. Moreover, 
the UCC is an eco-labelled university and the world’s first university in The Green Flag 
Programme, developed by the International Foundation for Environmental Education. They 
are leading by example, enabling institutional transformation inspired by students and links 
practices to community and real-world sustainability challenges. They identify innovative 
sustainability to require the commitment and engagement of all community stakeholders 
(Kirrane, O’Halloran, Mullally, & Poland, 2019). 
 
Coventry University, United Kingdom 
The Times and Sunday Times Good University Guide of 2019 describes the Coventry 
University as “one of the most innovative of modern universities, bold with its brand and its 
vision”. They are driving innovation, entrepreneurship and influence by a Health and Life 
Science innovation hub, among other strategic hubs, enabling collaborations with local 
organisations while opening up the university to the community by sharing access to facilities, 
sharing research data, joint projects and networking (Jones & Winters, 2019). 
 
University of Cagliari, Italy 
At the University of Cagliari, entrepreneurship education among students is considered one of 
the main approaches to promote innovation. The Contamination Lab is designed to build 
student entrepreneurial skills, to create an entrepreneurial ecosystem and unite all members of 
the innovation community, while including technology transfer. It is an action-based 
entrepreneurship training program, fostering proactivity and problem-solving approaches 
while working in interdisciplinary teams. Students are part of the entire entrepreneurial 
process, from planning to launching and managing a real business by training students in 
innovative thinking and action. The originated businesses will by the end of the program be 
part of a competitive selection, where the most promising ideas will further be supported in its 
implementation, receive financial support and the possibility to participate in an acceleration 
program. The university accounts for more than one thousand applications for The 
Contamination Lab program in five years, more than five hundred students involved, more 
than twenty-five new start-ups created, five start-up winners of international entrepreneurial 
contests, ten start-ups financed by venture capital and more than one million euros raised. In 
conclusion, the hub is a successful action in sustaining the Italian university system to be 
more competitive and innovative in entrepreneurial ecosystems (Guardo, 2019). 
 
University of Tilburg, Netherlands 
At the University of Tilburg (TiU), an open science plan was initiated in 2018 to develop 
activities to stimulate Open Science. The “Action Plan for Open Science for Tilburg 
University Strategy 2018-2021” mainly focuses on experimenting with Open Science labs 
(e.g., self-publishing journals, open books, open educational materials), start a Tilburg 
University Open Access Fund for publishing in open access journals, develop OS skills 
training and starting the Tilburg University OS network.  
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The TiU sees itself as a frontrunner in the Open Science movement and aims to stimulate 
researchers to bring Open Access into practice. They strive to bring awareness and an uptake 
up open science activities while promoting diversity and inclusiveness. Opening up their 
research results is believed to contribute to a greater national and international visibility while 
increasing the societal impact. To carry out this project, a policy advisor is hired for the time 
of its working, and after four years of funding the activities are expected to be adopted by 
individual researchers and within their departments and schools (OpenAccess.nl, 2018). In 
addition, all Dutch universities, the Netherlands Association of Universities of Applied 
Sciences, the Royal Netherlands Academy of Arts and Sciences (KNAW) and the National 
Library of the Netherlands have all signed a declaration calling for free and open access to 
scholarly knowledge (OpenAccess). 
 
University of Catalonia, Spain 
In recent years, governments, such as Spain, have expressed explicit support for the inclusion 
of Open Science in all academic bodies. Actions of the University of Catalonia to make 
science more iterative, transparent and accessible include Open Access to all research 
produced at the university. UOC also find value in letting science and research become an 
open source of knowledge, both for fellow academic researchers and society. The Vice 
President of Globalisation and Cooperation of the UOC elaborates the idea of being a global 
and social institution, while contributing to addressing the global challenges identified by the 
UN Agenda 2030, aligned with the SDGs.  
 
In terms of Open Innovation, the UOC embraces their role as a knowledge provider and sees 
great value in opening up the university as a hub for their generated research. Contributions to 
promote Open Access in the community include raising awareness of its benefits to progress 
research as well as enhance the collaborative work between researchers (Catalunya, 2018). 
 
Common philosophies 
Academies are increasingly raising awareness of new collaborative and pioneer ways of 
fostering innovation and sustainable development. They share the idea of an Open Access 
approach and believe in expanding collaboration with the rest of society by unrestricting 
access to their research, nurturing entrepreneurship and collaborating with local and global 
actors. Moreover, they realise their responsibility as knowledge and research providers and 
see great long-term benefits in distributing useful knowledge and research to their respective 
and global community. Apart from Open Access, university initiatives can be linked with 
Open Innovation and Responsible Research and Innovation in several ways: 
 
 
Fostering entrepreneurship and encouraging collaborations; 
 
Within many universities, innovation is often recognised and encouraged through 
entrepreneurial workings. Objectives include transferring technological and scientific 
knowledge and experience in university into market, support capacity and commercialisation 
of innovation and assist in technology-based entrepreneurship. In some cases, this also 
includes working with local actors to contribute with practical innovation and ideas in product 
development, which ultimately creates socio-economic value and integrates external entities 
with university operations. This provides academics with a more societal and responsible 
aspect of their scientific impact. 
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Innovation hubs are common activities to drive innovation and entrepreneurship at 
institutions, functioning as platforms for such actions. These enable collaborations with local 
organisations, while opening up the university to the community by facilitating access to 
facilities, research data, joint projects and networking. Hubs and other entrepreneurial 
programs can foster proactivity and problem-solving approaches of students. It enables 
students to take part in the entire commercial process of innovation, from planning to 
launching and managing a real business. By understanding market needs, the innovative 
process and the impact of their research, students are trained to take initiatives and understand 
scientific impacts. 
 
By connecting with university labs, companies have the opportunity to experiment with new 
technology and methods without fully committing to either personnel, research facilities or 
staff skills. Similarly, students are enabled to experiment, develop ideas and extend their 
innovative mindset when teaming up with companies (Frey, 2012). Successes and failures of 
the research performed at universities can also provide useful guidance for practical research 
outside of academia and thereby increase the overall productivity of research (Fabrizio, 2005). 
Furthermore, companies connecting with students during their academic time build important 
relations as potential future employees, while students reversely gain great possibilities for 
post-graduate employment (Frey, 2012). 

 

Exploring the connection between technology and society; 
 
By universities increasingly recognising the impact of higher education in innovative 
frameworks, universities can create greater scientific meaning by creating, understanding and 
sharing knowledge, while finding application for its innovation for the greater good. 
Sustainability is fundamental in the university policies and strategies, and are intensively, 
either directly or indirectly, working towards integrating the European Union’s Sustainable 
Development Goals into their operations. 
 
 
Promoting diversity, responsibility and inclusion; 
 
Activities stimulating Open Science are also present and promotes scientific inclusion and 
awareness. This could for example include open science labs (self-publishing journals, open 
books, open educational materials), developing open science skills training and initiating 
Open Science networks. Actions to make science more iterative, transparent and accessible is 
also repeatedly including Open Access to all research produced at universities. 
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3. CASE STUDY: UPM 

3.1. INTRO 

3.1.1. FOSTERING UNIVERSITY INNOVATION 
The role of Open Innovation and Responsible Research and Innovation integrated in 
university structures, as described in previous sections, is of great importance in relation to 
the innovation ecosystem. The concept of open innovation is found to be particularly relevant 
in academic contexts, as they relate to performance in highly dynamic and correlating areas of 
education and scientific research. These can be seen as intermediate actors that connects 
internally produced research with education on the one hand and industry on the other, while 
answering to societal challenges and demands. This creates a need for academia, and 
universities in particular, to become highly agile and respondent to fast technological 
evolution. 
 
Universities that are particularly recognised for disruptive innovation and research are known 
to attract multiple partnerships with technological companies, as these alliances create a 
shared risk in exploring immature technologies. There are two main intentions for universities 
and industries as drivers of an open innovation ecosystem; either commercial purposes and 
increase their competitiveness, or to contribute with knowledge to the scientific community, 
although one complements the other. Either way, for a university-driven open innovation 
ecosystem to be fruitful, an internal and institutional drive for innovation together with 
committed relations with external actors is crucial. These activities need to be supported, 
rewarded and resources allocated accordingly, and not based on economic return.  
 
Structurally, universities are to some extent already bound to cooperate in-between 
institutional branches according to centralized organization goals. However, the significance 
of universities partnering with other entities have become a crucial differential factor for both 
institutions of education and external actors. Universities as knowledge suppliers have a 
responsibility within the educational framework and importance of collaborating with other 
societal actors, as these relations create greater opportunities for disruptive innovations. 
Therefore, it is clear that in the case of technology-based innovation ecosystems, both 
university and industry are committed to advancing their technology by creating innovative 
partnerships.  
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University-driven open innovation ecosystems are given particular attention by the EU, as 
academic institutions are considered critical and stimulating stakeholders in technology-based 
innovation ecosystems. The general approach of universities towards open innovation and 
pioneering technologies can be justified in three dimensions; 

• Research is often initiated and driven by curiosity and unexplored research areas;  
• Large scientific freedom combined with industry partnerships ultimately creates 

strong innovative forces; 
• Academics interacting with external entities are able to learn from real industry 

needs and develop new advanced academic programs to meet industrial interests; 
• Contribution and dissemination of knowledge from research departments to 

students, external industrial entities and regional stakeholders.  

 
Other institutional responses to enhance open innovation can be of great variety and represent 
objectives that include or completely support an open innovation ecosystem. These could for 
example be innovative open spaces to develop ideas, techniques, products and services, 
referring to a workshop-like environment that shares knowledge, tools and ideas. It could also 
refer to supporting separate goals of open innovation, such as the Sustainable Development 
Goals of the UN, diversity, multidisciplinary collaborations, or sustainability and 
internationalization.  
 
As part of the EU strategy Europe 2020 for smart, sustainable and inclusive growth, a 
number of initiatives have been launched to work towards this goal. In one of the related 
agendas A new skills agenda for Europe issued by the EC in 2016, in which the fulfilment of a 
higher employability and prosperity is targeted, a modernization and improved impact of 
higher institutions is specifically proposed (UPM, Universidad Politécnica de Madrid, u.d.). 
These goals are contextualized and build on the Agenda for the Modernization of Europe’s 
Higher Education Systems launched in 2011, which identifies five policy priorities (DGES, 
u.d.): 

• Increase the number of graduates in institutions of HE; 
• Improve the quality and relevance of higher education; 
• Promote mobility by academic staff and students, as well as cross-border 

collaboration; 
• Strengthening the linkage between innovation, research and education, referred to 

as the “knowledge triangle”; 
• Enforcing effective governance and funding for these higher education institutions 

to support all previous mechanisms.  

 
The Universidad Politécnica de Madrid (UPM) is introduced to analyse cross-sector research 
collaborations and other external and internal initiatives on the basis of open innovation. The 
intention is to emphasize the networked institutions and commitments of the UPM within the 
Open Innovation framework. By presenting the many projects invested by the UPM to 
promote the basics of OI, the study will assess the impact on the university and environment. 
Ultimately, the UPM is presented as a model to evaluate the impact of university endeavours 
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of OI and RRI. Suggestions for improvements, including a SWOT analysis, will be presented 
and summarize the conclusions made.  

 

3.2. ANALYSIS 

3.2.1. OPEN INNOVATION AT THE UPM 
The Universidad Politécnica de Madrid is the oldest and largest technical university and one 
of many higher educational institutions of Spain. In addition to a renowned European 
institution, the UPM is communicating great support to integrate sustainability and 
committing to the SDGs in their active responsibilities. Established in 1917, the UPM today 
mainly consists of an engineering and architectural branch, where the engineering schools 
continue to be the basic structure of the university. Within the institution, there is strong 
connections between different schools, faculties and departments in collaborative research and 
developments, but also strong relations with industrial sectors by contracted research 
agreements and projects, funding, knowledge transfer and activities (León, 2013). 
 

Initiatives 
As one of the most prestigious technical schools of Spain, the UPM has long promoted Open 
Innovation and Open Science as means to both develop and disseminate internal as well as 
contributing to advance global scientific knowledge. An open repository of the UPM was 
developed in 2010 together with the approval of an Open Access Policy to all academic and 
scientific work to promote Open Access in both national and international contexts. In 
alignment with Open Access policies of the Community of Madrid, the Spanish Government 
and the EU, research funded by the UPM is obliged to publication in available digital archives 
of the UPM; Archivo Digital UPM, Colección Digital Politécnica, Plataforma de 
teleenseñanza and OCW-UPM. This grants major impact as well as visibility for the research 
and the results, in addition to the school and institution to which the academics are linked 
(UPM, For a global scientific knowledge, u.d.).  
 
The GlobalChallenge project is a co-developed student association that, with the support of 
the NGO ONGAWA Engineering for Human Development, constitutes of more than ten 
Universities throughout Spain with the ambition to use technology for the development of a 
greater justified, responsible and sustainable society (ONGAWA, u.d.). Through seminars, 
workshops and other activities, the idea is to allow students, professionals etc. to exchange 
and “activate critical thinking, develop teamwork skills, creativity, project coordination, 
communication, negotiation etc.”. Areas of development are especially poverty, inequality, 
technology for human development, sustainability and cultural diversity, and can be highly 
interlinked with the SDGs. As university activities often bridge the knowledge taught and 
applied in their institutions with meaningful and useful knowledge in industry, the 
GlobalChallenge forum intends to improve the University environment by an instigation to 
real-life challenges and transformations, as their ability to transform the world 
(GlobalChallenge, u.d.). 
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Figure 19. Theory of change by the UPM Global Challenge program (GlobalChallenge, u.d.). 

 
The priority audience of the Global Challenge program (Figure 19) is the Motor Group, 
consisting of students with previous and distinct concerns related to sustainability and human 
rights. Changes this group is aimed to achieve include a complete and critical perspective of 
their own knowledge and intellectual skills, fostering a greater commitment and optimism of 
the transformation of society and the planet and strengthening of their instrumental skills 
(negotiation and advocacy, communication, teamwork, planning). The program highlights the 
importance of activating student potential and making students creators of social change both 
on and off campus. This is realized through focused workshops, dialogue with different UPM 
actors (ParticipaUPM) and other local actors related to sustainable mobility (Mares de 
Movilidad, ECCENTRIC Project, Tomillo). At a second level of priority, the project aims to 
influence the attitudes of a larger group of students with similar concerns by providing 
knowledge on sustainability and human rights (Activity Day, actions in networks social, 
workshops, debate spaces, Summer School) and provide activities that encourages further 
reflection on individual responsibility and capacity (Olympics of Change, Telecoopera 
Volunteer Fair, ParticipaUPM). From the methodological point of view, individual changes in 
the participating students is provided by the definition of characteristics of global 
citizenship.This results framework meets several of the demanded competences of the 
European Education Area, which facilitates the synergy of interests with the academic 
institution. 
  
In Spain, more than 80% of the population live in cities. Such communities, where life 
requires an immense amount of energy and resources, stand for the majority of pollutive 
emissions. The UPM Moncloa campus can similarly be seen as a small city within the city of 
Madrid, where emissions, waste and resources are used and discarded by all institutional 
members on a daily basis. In regard to this, the University has initiated numerous sustainable 
and innovative actions to reduce the University’s carbon footprint while sustaining a qualified 
role in providing research and education (CoLab, u.d.). In February 2020, the UPM 
Decarbonization Committee was created to respond to the institutional commitment to reduce 
direct and indirect greenhouse emissions of the University completely by 2030. This was 
realized in action against climate change and a measure to reach climate neutrality by 2040, 
but also as an example aimed at other higher educational institutions to begin similar 
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movements. The committee has over thirty members of the University government team, 
teaching and administrative staff as well as students, and a Decarbonisation Plan is expected 
to be consulted and approved by the fall of 2020 to address the challenges concerning energy 
consumption and resource wastage caused by University activity. To fulfil this goal, the UPM 
stresses the need for collaboration within and between institutions regarding management and 
coordination, innovation and investment in order to reach climate neutrality by 2040 (UPM, 
Nace el Comité para la Descarbonización de la UPM, 2020).  
 
University-Industry partnerships  
The UPM has countless of industry-relations through all of its schools and has for long 
promoted mutual exchange of knowledge and collaborative initiatives. The UPM Industry-
University Chairs (I-U Chairs) grants strategic and long-term partnerships of the university 
with regional, national and international industries. Collaborative projects include education, 
research or knowledge transfer between partners in areas of common interests. The 
Technology Transfer Office of the UPM (OTRI) is responsible for the operations and industry 
agreements of the U-I Chairs, created in 1989 to promote collaboration and knowledge 
transfer between the educational and entrepreneurial sector. By allowing companies access to 
university-based projects and infrastructure, the university may in turn acquire research or 
educational funding, tools, mobility and commercial exploitation (UPM, Reseachers: RDI 
Structures, u.d.).  
 
One such agreement is of the UPM and Accenture, whom launched the AI.nnovation Space in 
2017. This was a new collaborative space for artificial intelligence (AI) technology and a 
Mixed technology Centre within the university, and the first of its kind in Europe, where all 
stages of the product development would be carried out within the university. This allows 
professionals and students to work together on AI-centred research, innovation and business 
spin-offs. The centre, located at the High Technical School of Computer Engineers (EIT) of 
the UPM and the Research Support Centre Technological University (CAIT) at the Campus of 
International Excellence of Montegancedo, will by hosting and disseminating research 
directly from the university accelerate innovation and talent in the area of AI of both partners 
(BDV, 2017). The rector of the UPM expresses the collaboration as an example of their 
responsibility to “fulfil one of the missions that we have been entrusted to in the public 
university: to capture and promote the talent of our students and researchers, as well as 
giving back to society the investment they make in us, generating knowledge, innovation and 
economic activity”. The president of Accenture in Spain, Portugal and Israel also emphasises 
the social importance of the public-private relations as a key piece “to real business 
opportunities and cases that transform our economy and our society”. He goes on to describe 
these collaborative spaces as “the essence of our vision of co-creation, collaboration and 
responsible consulting that we have implemented to drive innovation in our country” (UPM, 
Universidad Politécninca de Madrid, 2017). 
 
A study conducted by the Rey Juan Carlos University (URJC) and the Spanish Savings Banks 
Foundation (FUNCAS) explored in 2017 the effect of the 227 active “nurseries” and 
accelerators (such as Innovation Hubs) in the Spanish business landscape and how they 
accelerate economic growth. As found by the study, these interdisciplinary and cooperative 
spaces effectively stimulate entrepreneurship, innovation and economic activity. With the 
support of incubators and accelerators, entrepreneurial initiatives and activities can overcome 
early limitations and increase the rate of survival up to 90%, where more than 20% would 
normally vanish within the first year, 15% in the second and 10% the third. These accelerators 
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and related nurseries are especially stimulated by larger enterprises, banks and business 
schools with regards to their entrepreneurial spirit, and reported to effectively stimulate both 
their technological innovation and regional development (EBT, 2017). 
 
In addition to be a fine academic establishment, the UPM has birthed 203 Research Units and 
17 Research Centres and Institutes of teachers and students, greatly contributing to the 
scientific community in all areas. Around half of the R&D funding comes from industrial 
partnerships and the University has taken part in more than 240 European R&D projects with 
more than 64 M€ of funding, making it the highest number of projects approved by a Spanish 
University (EEIHSR, u.d.). The result of the intensive research conducted includes becoming 
the top Spanish university applicant for patents, with 583 applications between 2005 and 
2017, according to the Spanish Patent and Trademark Office. The UPM also leads the 
rankings in number of University-Business chairs and the economic returns from their 
research (Indra, 2018). The strong culture of R+D+I activities supplemented by transferring 
knowledge to society is among the main strategies of the UPM (EEIHSR, u.d.). 

3.2.2. THE INTERNATIONAL CAMPUS OF EXCELLENCE (ICE) 
The programme of International Campus of Excellence (ICE) is a Spanish governmental 
initiative, instigated in 2009, to stimulate public-public and public-private partnerships as well 
as transforming confined and traditional universities into more modern institutions. The 
following year, the UPM became recognised for two such ICE establishments: The Moncloa 
Campus, supporting the collaboration between the UPM and the Universidad Complutense of 
Madrid (UCM), and the Montegancedo that hosts public-private partnerships between the 
university and high technological industries. A guiding model for the ICE establishments is 
the “knowledge triangle” paradigm, which extend the contracted research-agreements into 
more strategic partnerships, where short-term and project-based relationships move towards 
long-term and more influential partnerships of Innovation, Education and Research. The ICE 
spaces are for instance to: hinder fragmentation or reproduction of research; open the 
universities and increase their transparency and the social and economic contributions; 
increase diversity; intensify internationalisation and attractiveness of students, academics, 
researchers and investors; and excel in efficiency and excellence by internal developments 
and optimization of investments in teaching and research (Seeber, 2017). 
 

Montegancedo Campus 
The Montegancedo Campus was particularly developed to reinforce university-industry 
collaboration and to strengthen an open innovation ecosystem associated with these 
partnerships. For this purpose, around €90M was publicly invested by the UPM in the 
Montegancedo campus from 2005 to 2017 and about €30M of private funding. As an 
extension to the general objectives of Montegancedo, a policy needed to be implemented in 
order to more specifically support technological commercialisation and entrepreneurship. This 
led to the realization of the Centre of Support to Technology Innovation (CAIT) which was to 
exploit and take charge of the created R&D activity while attracting new partners (León, 
2013). Although these objectives together with a great innovative culture were already 
existent in the university commitments as a whole, an institutional structure that focuses on 
deeper and more profound interconnections with business industry and that could keep 
expanding on its own while allowing the UPM to take advantage of its developments, laid the 
foundation of the CAIT (UPM, Universidad Politécnica de Madrid, u.d.). It represents a 
university-driven open technology ecosystem that both facilitates the elaboration and 
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commercialization of university spin-offs and start-ups, while building meaningful and deep, 
cooperative industry relations.  
 

 
Figure 20. The UPM Montegancedo network (León, 2013). 

 
The ICE of Montegancedo has established numerous relationships of different contexts, as 
illustrated in the above figure. A few of the objectives are to address challenges directly 
proposed by industry, initiating and develop cooperative or join R&D projects, or to support 
the transfer of knowledge and technology (León, 2013).  
 
The Montegancedo also acts as a host for the Biomedical Technology Centre as part of the 
BioTech-UPM project, representing several internal and external research groups in the field 
of life sciences, particularly biomedicine and health. This research field has undergone a 
radical technological development in recent years and biomedicine is already an integrated 
topic of many research institutes of the UPM, both on campus and in international contexts. 
Neurotechnology, bioinformatics and robotic surgery are a few particular areas of interest, in 
which a post-graduate program on Biomedical Engineering also will be developed (UPM, 
Scientific and Technological Initiatives, u.d.).  
 
With additional funding by the governmental Ministry of Industry and Energy, the university 
centre aims to strengthen its position in the biomedical sector while advancing its sciences. 
The initiative is ultimately unifying public and private entities, multidisciplinary and 
transparently, to strengthen strategic alliances and address the major challenges faced by 
scientists today. Interdisciplinary collaborations, including public and private hospitals of 
Madrid, help progress new science and technology in the right directions as well as 
integrating it successfully and effectively in applicable areas of industry (UPM, Scientific and 
Technological Initiatives, u.d.).  
 

Moncloa Campus 
The ICE Campus of Moncloa unites the UPM, the UCM and other partner institutions of the 
Ciudad Universitaria to ”transform the Campus of Moncloa into an international 
reference regarding research, education and innovation”. The agreement is expected to 
realise a number of commitments, including scientific excellence and internationalization, 
connectivity and diversity, sustainability in scientific and innovative undertakings. The 
exchange of knowledge and a standing dialogue between institutions is intended to create a 
more inclusive, responsible and socially committed collaboration. Its urban localization and 
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great scope of members gives the Moncloa Campus an essential environmental responsibility. 
By combining assets of multiple partners, it is also able to advance in many areas and attract 
students and researchers from all around the world (IEC, u.d.). 
 
A few of the specific objectives of supporting an open technological ecosystem at the UPM 
include (UPM, Universidad Politécnica de Madrid, u.d.): 

• Attracting new industry partnerships that together with the UPM align and combine 
R&D activity and innovation, both national and internationally, to boost innovation 
and entrepreneurship of all partners; 

• Support technology development and facilitate commercialization of products as well 
as enhancing their place in the market; 

• Speed up the process of generating and developing concepts of the UPM, or other 
external entities involved in the ICE Montegancedo, more quickly and with better 
prospects of success. Through agreements with investors and other technologies 
available within the ecosystem, ideas can be developed more quickly and efficiently; 

• By building a platform for collaborative partnerships, the university exposes their 
innovation to external investors and increases visibility to international actors. It also 
creates an opportunity to better understand the needs and trends of the market to act 
according to technological needs and areas of development.  

3.2.3. UPM INNOVATION HUBS 
Spaces for collaborative learning and growth have become an effective and popular service to 
build innovative and meaningful partnerships and accelerate business. Innovative hubs refer 
to an open innovative ecosystem that connects regional partners and actors in industry, 
allowing access to facilities, factories, classrooms and a professional network for 
collaborations and joint project partnerships. The Innovative Hubs was introduced by the 
European Institute of Innovation and Technology (EIT) which realized the idea of combined 
resources and knowledge of multiple partners as a powerful accelerator for regional 
innovation and prosperity as “An Innovation Community knits together organisations of 
different sectors, countries and disciplines”. The synergies create powerful clusters of 
combined potential and capacities that is more powerful than of individual strengths. The 
interconnections of multiple regional Innovative Hubs also create a greater connectivity 
between national and international innovative communities. “Innovation Hubs build on the 
existing labs, offices or campuses of some of the Innovation Community’s core partners, 
which serve as clusters for a particular region, discipline or task. There they bring together 
people and teams from across the knowledge triangle for ideation, projects and other 
initiatives” (EIT, u.d.). 
 
In this manner, the EIT has a central role in fostering spaces for collaborative innovation and 
education. It was instituted by the EU in 2008 to explore solutions to address key challenges 
in areas such as sustainability and social responsibility, focusing on building innovative 
ecosystems and create close interactions of the “knowledge triangle”. As the only university 
of Spain, the UPM is since 2013 participating in one of the educational dimensions of the 
EIT, called EIT Digital, which focuses on the information and communications technology 
(ICT) sector of the university. This includes a set of specific ICT Master Programs, which are 
built on the basics of innovation and entrepreneurship while including partnerships of higher 
educational institutions, research and business sectors. One of the main missions of the EIT is 
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to develop and offer relevant tools for an European technology-based entrepreneurial culture 
to flourish, contributing to economic growth and technological progression (León, Leceta, & 
Tejero, 2018). 
 
Two Innovation Hubs of the UPM worth mentioning are the Digital Innovation Hub AIR4S 
(Digital Innovation Hub in Artificial Intelligence & Robotics for Sustainable Development 
Goals) and the CPSE (Smart Cyber Physical Systems Engineering) Labs project. Both are 
promoted and coordinated by the UPM and focuses on multidisciplinary and strong 
partnerships between a variety of actors of the innovation ecosystem. The first operates in the 
field of Industry and Public Administrations on Artificial Intelligence and Robotics, striving 
for technological progression while aligning their objectives to fulfil the European Sustainable 
Development Goals (SDG) to effectively advance the industry while responding to societal 
challenges and corresponding demands. The AIR4S is committed to enabling an open 
innovation ecosystem, creating opportunities for collaborative partners to advance more 
rapidly, and invests in improving the existing technologies of these diverse businesses and 
enterprises (UPM, Digital Innovation Hubs: DIH - AIR4S, 2019). The second is a partnership 
between the UPM and the international technology and consulting firm Indra, leading the IT 
business of both Spain and Latin America. The CPSE Labs was intended to instigate a 
collaborative network of Innovation Hubs in five different countries to stimulate innovations 
related to cyber-physical systems and the management of Smart Cities. Student, researchers 
and companies were all engaged in the result of multiple proposals, by which three were 
selected for continued financial support (Indra, 2018). Both Innovation Hubs have a clear 
objective of including multiple partners all invested in innovation and technology, each 
contributing with individual knowledge and experience towards a common goal. 
 

 
Figure 21. Digital Hub AIR4S fostering innovation (UPM, Digital Innovation Hubs: DIH - AIR4S, 2019). 

3.2.4. FACULTY INITIATIVES  
 

ETSII 
The school of Industrial Engineers (ETSII) is one of many departments within the UPM to 
recognize sustainable and co-created solutions developed by the university community itself 
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as ideas of great potential. By inviting propositions and discussions in open and online 
formats, the ETSII is hoping to bring forward applicable and valuable solutions to many 
societal and environmental challenges (CoLab, u.d.). The school focuses heavily on 
sustainability, innovation, entrepreneurship and collaborative research in many areas with 
both national and international academic and industrial partners (ETSII, u.d.). The ETSII is 
also in partnership with the UN and its Sustainable Development Goals, enforcing a social 
responsibility strategy to educate engineers aware of their social and environmental 
responsibilities as well as the possible impacts and implications of their work. This is 
integrated in the four areas of the university: teaching, research, management and university 
extension (UN, United Nations: Partnerships Platform, u.d.).  
 

ETSIDI 
Similarly, the engineering faculty of Industrial Design (ETSIDI) offers education specifically 
aimed at open innovation technology management and development (ETSIDI, Guía de 
aprendizaje: Gestión de la innovación y marketing, u.d.) (ETSIDI, Guía de aprendizaje: 
Gestion del diseño y la innovacion, 2016). Students ensuing an engineering degree in 
Industrial Design and Product Development are in their third year enrolled in an obligatory 
class in Management of Innovation and Design. Topics included are for example research, 
development and innovation strategy, Open Innovation and technology management. 
 
Another initiative of the ETSIDI is the Directorate for Sustainability, Innovation and 
Entrepreneurship (Adjuntía a la dirección para la Sostenibilidad, Innovación y 
Emprendimiento) encouraging several global initiatives of the UPM. Main objectives of the 
projects include (UPM, Adjuntía a la dirección para la Sostenibilidad, Innovación y 
Emprendimiento de la ETSIDI, 2020): 

• Promote sustainability actions in the field of Engineering and Industrial Design; 
• Promote actions aimed at promoting technological and educational innovation in 

Industrial Engineering and Design, to spread its need and to make its application 
visible in current and global society; 

• Promote actions aimed at promoting entrepreneurship, especially in the field of new 
technologies and gender equality. 
 

ItdUPM: Encouraging innovation and sustainability 
The Innovation and Technology for Development Centre (itdUPM: Centro de Innovación en 
Tecnología para el Desarollo Humano) is one of the most prosperous open innovation 
facilities of the UPM, “Bringing together universities, governments, private sector and civil 
society to address the Sustainable Development Goals”. With open courses, online and on-
site training, open innovation platforms, dialogues and innovation-supported programs, the 
itdUPM aim to strengthen the culture of innovation and entrepreneurship by inclusive and 
collaborative initiatives. Trust, dialogue, exchange and collaboration are accentuated to 
promote and accelerate the UN Agenda 2030 by emphasizing societal challenges as well as 
their potential solutions (itdUPM, itdUPM, u.d.). Supportive actions of the itdUPM are listed 
in Table 15 below. 
 
Action Function 
 
 

Free, online and on-site training programs on sustainability while understanding 
the benefits of interaction and shared experiences to enhance learning. These are 
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Massive Online 
Open Courses 
(MOOC) 

called Massive Online Open Courses (MOOC) and combines different approaches 
on sustainability through both theoretical and practical learning. “Sustainable 
Development Goals: An inevitable transformation”, “Green Cities: Urban 
Greening and Agriculture” and “Energy and the City: Towards an Energy 
Transition” are offered, all which upon realization will provide a certificate by 
the UPM in addition to course credits (itdUPM, itdUPM, u.d.). The university is a 
member of the Open Education Consortium and is on a large-scale very engaged 
in networks towards global open education. In 2014, the UPM was awarded the 
best MOOC by the Ministry of Education Awards (EEIHSR, u.d.). 
 

 
 
MasterETD 

Joint master’s program of the Technical University of Madrid (UPM) and the 
Complutense University (UCM) of Madrid named “Master in Strategies and 
Technologies for Development, masterETD” launched in 2015 to combine 
insights and a basis for innovative solutions to social and environmental 
sustainability, combining practical and traditional learning methods to prepare 
students for real-life scenarios and challenges.  
 
 

 
 
Work4Progress 

Support of the online open innovation platform Work4Progress of the La Caixa 
Foundation, which joins collaborative and innovative systems of local actors in 
India, Mozambique and Peru aiming to create greater employment and reduce 
poverty of local communities. The itdUPM is likewise intending to launch 
working models based on open innovation platforms, where co-creation and 
collaboration will be enhanced while learning from similar initiated examples. 
 

 
(Un)likely 
Dialogues 

Operating since 2013 as an open meeting space for both faculty members and the 
public. Participants are able to share and exchange experiences, reflections, co-
create or debate on matters concerning sustainable social transformation, where 
topics can be suggested prior to meetings.  
 

 
 
UPM Seminars 

The UPM Seminars initiated by the Vice President for Research in 2018, is in 
three years’ time expected to contribute to reaching the UN Sustainable 
Development Goals by increasing the reflectivity on technology, innovation and 
sustainability. The UPM is confident the research developed and produced on 
campus has a genuine and profound potential in contributing to fulfilling the 
SDGs and is therefore promoting all institutional approaches on research projects, 
innovation and entrepreneurship. Furthermore, the Seminars are aimed to 
establish or strengthen relationships with external actors to attract outer resources, 
but also promote a mutual exchange of innovation and knowledge.  
 

 
 
Revista 
Diecisiete 

Revista Diecisiete (Journal Seventeen after the 17 SDGs) as a partnership between 
the itdUPM and Action Against Hunger, aiming to support the collaboration and 
dissemination of scientific research and knowledge. The Journal serves to unite 
and assist researchers in any area of expertise with a shared commitment to 
collaborative and sustainable innovation. Researchers dedicated to transformative 
and sustainable research are actively contributing to the Agenda 2030 by 
interdisciplinary studies and research, building on different but complementary 
expertise. The most recent issue highlights multi-actor alliances and Open 
Innovation platforms as current and critical needs. No single actor or sector, 
including government, is described to be able to address the challenges 
collectively faced (Seventeen, 2020).  
 

 
 
Platform Cities 

A partnership between the City Council of Madrid and the Technical University 
of Madrid (UPM) called Platform Cities is working towards sustainable, 
responsible and collaborative cities by enabling multi-actor relations and 
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supporting innovative solutions to the Council’s policy on Climate Change. The 
project that launched in 2018 has so far established successful collaborations 
between a wide range of scientists, researchers, engineers and other knowledge 
areas to create common spaces for diverse and innovative research projects, case 
studies, application for potential solutions to climate crisis as well as enabling 
open data and citizen science (itdUPM, itdUPM, u.d.).  
 

 
 
itdData 

The itdData initiative concentrates on promoting Big Data to improve the 
connection and interaction between societal actors to encourage innovation and 
development by the exploitation of data (itdUPM, Platforms: itdDATA, u.d.). Big 
Data refers to large data sets which are able to computationally be analysed to 
demonstrate behaviours, patterns, trends and predictions to guide present 
decisions and future directions.  
 

 
 
Shire Alliance 

In 2013, the humanitarian action coalition Shire Alliance was formed by five 
public, private and university partners to develop and improve the access to the 
needs of refugee populations in northern Ethiopia. This is the first humanitarian 
co-operative alliance of multiple stakeholders in Spain and is currently on their 
second initiated project to continue develop solutions and improve the quality of 
life for these refugees. Energy distribution and electrification, education and 
entrepreneurship programs, sustainable solutions, security and health 
improvements are a few work areas of the Alliance. The project reaches more 
than 40,000 people in several distributed refugee camps and the most recent 
extended in 2018-2021, co-financed by the European Union, aims to continue 
improve the living situation further. The focus beside providing basic services and 
creating favourable and sustainable living conditions is to allow these 
communities to advance and create income generating activities and economic 
development in order to improve people’s life (Shire, 2013).  
 

 
 
Climate CoLab 

Another undertaking of the itdUPM is the Climate CoLab, a platform developed 
by the Massachusetts Institute of Technology Center for Collective Intelligence 
(MIT CCI) which gathers the knowledge of thousands of intelligent minds across 
the globe. The software technology has been adapted to form a partnership 
between the MIT and the UPM to be able to effectively communicate and work 
on solutions to tackle climate goals on national and global levels. This includes 
collaborative solutions with the Municipal Transport Company of Madrid (EMT) 
of sustainable mobility by the thousands of students commuting to Madrid’s 
University Campus, Ciudad Universitaria. The CoLab platform is one project 
under a larger commitment called the PlatformA project, whose goal is to 
“transform cities towards more sustainable models and to contribute to public 
policies and the 2030 Agenda through collaborations (multi-actor partnerships) 
operating in the medium and long term”. The PlatformA is an open innovation 
platform approach aiming to increase the impact of university activities through 
the creation of a collaborative methodology with other stakeholders, including 
citizens (itdUPM, itdUPM, u.d.). 
 

Table 15. Supportive actions of the itdUPM to innovation and sustainability (itdUPM, itdUPM, u.d.). 
 

GRECO Project: “Putting science into action” 
The Institute of Solar Energy (IES) of the UPM strives to make photovoltaic energy the most 
used source of power and to maintain a national leading position in this field. For more than 
forty years, the centre has focused its research within six main areas of development and 
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pushed several major and high-impact projects which has guided and progressed research in 
the respective fields (Cristóbal, 2017). 
 
A H2020-sponsored venture by the IES of the UPM is the multinational GRECO research 
project, approaching and implementing activities to accentuate Open Science and Responsible 
Research and Innovation through responsibility and sustainability. Named after the great 
Spanish painter el Greco, referring to the open sciences concept of the renaissance, it explores 
numerous open science tools to generate six innovative solutions in the photovoltaic field. 
Open Access, Open Peer-Review, Open Data, Open Education, Open Software, Open 
Notebooks, Open Annotations and Citizen Science are just a few of its approaches in tearing 
down the scientific research barriers between researchers, industry, government and civil 
society. The project is coordinated by Dr. Ana Belén Cristóbal López and Prof. Carlos del 
Cañizo Nadal of the Institute of Solar Energy at the UPM together with stakeholders from six 
additional countries, these being other scientists, citizens, government, industry and NPOs 
(Project, 2018). Innovative solutions covered by the GRECO project focuses on replacements 
and developments of PV modules, but also an increased supply of renewable energy and 
greater acceptance of PV in society. This is successfully performed by integrating and 
including open innovation as well as citizen science to not only expand the PV research area, 
but scientific research at large (GRECO, 2018).  
 
“Our world is changing rapidly. Addressing these enormous challenges require new ways of 

performing science” (Project, 2018). 
 
The GRECO project is one of many European initiatives highlighting the importance of novel 
strategies to escalate modern science and research. Accessible research processes and 
cooperation is expected to benefit both society and industry, centralizing the quadruple helix 
model where the breakage of barriers between research areas, industry, government and civil 
society can result in pioneering research. In accordance with open innovation aligned 
research, third parties can easily encounter and adapt the concepts and technology developed 
during the project, meaning science can be financed more appropriately and efficiently. A 
major aspiration is to inspire other researchers to adapt similar manners concerning the 
transparency and sharing of scientific knowledge, while encouraging citizens to engage in the 
development of the scientist-citizen relations. During its 36 months of inauguration and €3 
millions of financial support, the GRECO will in the summer of 2020 also issue a guide on 
how to implement RRI in projects, as a reference to other EU-sponsored projects based on its 
experience (Project, 2018).  

3.2.5. CHALLENGING INNOVATION 
Another concrete implementation of open innovation in the academic environment is the 
popular Hackathons, combining “hacking” with an intense timeframe to complete a series of 
programming tasks as part of a competition. The objective with Hackathons is to 
uninterruptedly construct an innovative prototype in a short amount of time with the purpose 
of developing new innovative ideas and technical developments. This is more frequently the 
case for many industries inviting academics to participate in and invigorate their R&D 
processes. Despite the short amount of time given the tasks, Hackathons are often one of the 
most disruptive innovative strategies. The “like-button” of Facebook is an example of a 
creation during such a Hackathon. But despite the opportunity for companies to acquire smart 
and effective intellectual influence, it is also an excellent opportunity to attract new talent and 
potential workforce, strengthening the university-industry relation and exploiting external 
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contributions and endorsing open innovation strategies (Komssi, Pichlis, Raatikainen, 
Kindström, & Järvinen, 2015).  
 
Similar to hackathons is other innovative university contests or rallies aimed at producing an 
inventive solution, product or service in a concentrated time. The Innovation Days hosted by 
the Telecommunications school of the UPM is one such initiative, which together with other 
institutional European organizations invites partner university members to attend the two-day 
Health Innovation challenge. This event has for two years in a row created a space for 
students to work in teams to “create solutions to tackle real-life problems delivered by the 
pharmaceutical industry, medical technology companies, hospitals and healthcare providers” 
(Days, u.d.). An improvised initiative #VenveAIVirus is a virtual hackathon in response to the 
COVID-19 pandemic in 2020 and its social impacts. Held in the beginning of April, the 
online hackathon with more than fifty mentors and experts involved aimed to involve 
university talent, research experts, citizens and innovators of the Madrid community to 
respond to the current health-related challenges of three dimensions: health, community, and 
employment and business. The fifteen most promising and effective solutions was then 
selected to become operational as soon as possible. The initiated response, led by the Ministry 
of Science, Universities and Innovation, also involved other community entities of Madrid, 
such as the MediaLab Prado, the collaborative platform Madrid Innovation Driven Ecosystem 
(MIDE), the Madrid Institute for Advanced Studies in Software (iMdea Software), other 
public universities and a strong helpful force of the public of the Community of Madrid. 
These partnerships exemplify maker movements, citizen science, open innovation and 
multidisciplinary alliances, collaborating with all participants of society and with shared 
interests and ambitions. The UPM has also started other initiatives related to research work, 
volunteering and innovative collaborations to address the urgent needs formed by the Covid-
19 pandemic (UPM, Blogs: Covid-19, 2020).  
 

EIT Health 
The EIT Health Living Labs Network, of which the Technical University of Madrid is part, is 
a knowledge and innovation community that focuses on translating skills within the 
“knowledge triangle” (Figure 22), similar to the triple-helix model of Open Innovation. The 
community has 150 official European Institute of Innovation and Technology (EIT) health 
partner organizations that empowers a network of innovators and collaborations regarding 
healthcare matters to answer the challenges facing Europe (Helath, 2020). 
 
Through the EIT Health Living Labs & Test Beds Network initiative, all health start-ups 
operating in the European Union seeking to validate their products or services are encouraged 
to apply for financial support, visibility, a large network of living labs and test-beds, including 
hospitals, and access to the EIT Health ecosystem to receive support in key areas such as 
validation and co-creation. The Living Labs Network is the largest health living labs network 
in Europe and supports and accelerates the innovation process through the different phases of 
the value chain, including ideation, co-creation, validation and expansion  (Helath, 2020). 
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Figure 22. EIT Health “knowledge triangle” communication  (Helath, 2020). 

3.2.6. INTERNATIONAL MOBILITY 
In regard to international mobility supported by the UPM, a network called Magalhães that 
connect European, Latin American and Caribbean leading Technological Institutions was first 
promoted by the UPM. This network allows students to study abroad at a partnering 
university without paying additional fees, allowing more than 1000 student mobilities each 
year. The Magalhães Network has been running since 2005 and aims to increase the academic 
collaboration and cross-border and continental partnerships (Network, u.d.) (EEIHSR, u.d.). 
The UPM is also a full member of the Latin American and Caribbean (LAC) technological 
university associations, including the multinational mobility associations LACCEI, 
Tordesillas Group, ASIBEI etc., collaborating in science and technology education (EEIHSR, 
u.d.). The Erasmus Programme has been the main international mobility platform of the UPM, 
allowing students to study or perform an internship at an international partner HEI (Higher 
Education Institution) or company and strengthening skills and employability though Europe. 
The current Erasmus program, since 2013 called Erasmus+, allows students of the UPM to 
perform a mobility period at a partnering university, together with an academic recognition of 
the UPM, as class credits will be transferred (UPM, International Mobility: Erasmus+, u.d.).  
 
Cross-border partnerships can be said to intensify diversification, knowledge dissemination 
and create stronger international relations and understandings. International, as well as 
national relations, are considered an advantage in diversifying and expanding research 
activities as well as modernizing and allowing transparency to education and scientific 
undertakings (León, 2013). International mobility between countries heightens intercultural 
competence, promoting peace and co-operation in all areas of society. 
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3.3. DISCUSSION 
The Universidad Politécnica de Madrid has been used as an example of university-driven 
open innovation ecosystem generated by a technological university. Note that this does not 
demonstrate that the same approaches and initiatives could directly work or be generated by 
other universities, but it exemplifies the role and possibilities of the technical university.  
 
Favoured by its location, the UPM has the opportunity for profound and intimate interrelation 
with the industrial sector of Madrid, and joint partnerships with other innovation stakeholders 
such as government and other high educational institutions. Madrid as a large city holds many 
multinational SME and large enterprises, facilitating networking and forming strategic and 
long-term partnerships. By collaborating with professionals in industry, the university is able 
to focus on urgent matters and areas of research, apart from a real-life involvement and 
contribution, while offering and receiving support from external experts and specialists. Open 
innovation transformations greatly build on these partnerships between public and private 
stakeholders, which requires shared visions and a basis of mutual trust in order to be 
successful. Conversely, by collaborating internally between institutions, the university is able 
to incorporate researchers and technology produced by different institutions and therefore also 
complement its current abilities.  
 
In technological fields specifically, progression and disruptive innovations are highly 
dependent on unified strengths and successions, which can take form in many ways. In the 
case of the UPM, it can be concluded that a successful creation of a university-driven open 
innovation ecosystem is possible if two essential conditions are met. Firstly, the efforts of the 
university are being supported by public authorities, and there exists a collective effort to 
implement incentives of open innovation, and secondly, there are longstanding commitments 
between university and industry that favours an open innovation ecosystem. A high level of 
integration in the knowledge triangle (linking innovation, education and research) is 
especially relevant for disruptive innovation and in the creation of powerful and collaborative 
partnerships. Increasing competitiveness in the national and internationally market of ideas, 
technologies, products and services is what will put the university, Spain and Europe in the 
forerun of modernised technology.  
 
As a university working towards sustainable transformation in Madrid, the UPM is 
reinforcing the idea of higher education institutions as experimental and innovative spaces for 
sustainable and social technological practices. The UPM has successfully created a 
multidisciplinary network to help achieve the Sustainable Development Goals (SDGs), both 
within the UPM campus and the broader society. Through collective intelligent platforms, the 
campus can be used as a central lab for innovative solutions and calls for urban problems can 
through the university be answered through a multifaceted and multidisciplinary approach.  
 
As part of EU strategies for smart, sustainable and inclusive growth, the academic landscape 
needs to answer to multiple calls for modernization of the education system. The UPM fulfils 
several areas on the matter by improving the quality, impact and relevance of higher 
education, promoting mobility of the students enrolled, enforcing different strong 
collaborative relations, and a realization of the institutional value and social importance of its 
R&D facilities. In the case of investing in open technological platforms, to be an example, 
these may hold great possibilities to successfully attract external entities to a certain and 
centralized location of the university, attracting external funding, to integrate technology from 
multiple partners and approaching the market in technology commercialisation. A concept or 
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product exclusively owned and controlled by a single entity is dramatically diminishing its 
potential to develop and grow. Platforms have the ability to facilitate multidisciplinary 
relations and support growth on both national and international levels. Academics also receive 
a better understanding of what research pursued may answer to the needs and trends of the 
industrial market, prioritize their technological areas and develop research accordingly.  
 
From an internal analyse of the UPM and the opinion of the author, the SWOT analysis 
presents a simplified interpretation of the current state and actions towards an open innovation 
ecosystem by the UPM. Important to keep in mind when considering actions enabling an open 
innovation ecosystem is the multiple objectives that together fulfils this. Several initiatives do 
not have to imply open innovation per se, but could indirectly work towards fulfilling 
extensive European agendas, Sustainable Development Goals and smart, responsible and 
inclusive growth. For example, the SDGs as part of the 2030 Agenda represent “an ambitious 
and universal commitment, whose implementation requires important doses of political, 
technological and organizational innovation”, fostering collaborative actions of all actors of 
society (UN, Home: Sustainable Development Goals, u.d.) (Luxembourg, u.d.). Yet, these 
initiatives involving or launched by universities does not necessarily need to benefit the 
implementation of open innovation, including Science and Technology Parks and even the 
ICE formations, unless concrete policy instruments are applied that directs these efforts. For 
example, creating long-term partnerships with specific requirements that accelerates the 
technological and scientific knowledge creation and transference, as oppose to commercial 
motivations. Although, these installations, and initiatives of other contexts, are excellent 
foundations. 

3.3.1. SWOT ANALYSIS OF THE UPM 
 
Weaknesses 

• Limited level of internationalisation  
• Poor involvement of industry in 

educational practice 
• Poor involvement of citizens  
• Students lacking industrial and real-life 

experience prior to graduation  
• Unused knowledge and skills of faculty 

members 
 

Strengths 

• High standard and quality education 
• Strengthening the linkage between 

innovation, research and education 
• Possibility and support of student 

initiatives and projects 
• Students engaged in addressing societal 

needs 
• Great institutional potential – 

supportive actions 
• Flexibility in making of new advanced 

programmes 
• Fostering collaborative and innovative 

relations 

Threats 

• Keeping traditional vs. open mindset 
• Non-respondent to social needs of 

directed partnerships 
 

Opportunities 

• Europe urging universities to address 
societal challenges 

• University assessment evolving towards 
technology transfer and creation of 
value for society 
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• Rewarding Open Innovation 
collaborations and high social impact 
technologies 

• Instigating more public-private 
partnerships and strategic partnerships 
between universities  

• Include and develop new material of 
curriculum 

• Host focused workshops and seminars 
• Measuring scope and impact of open 

innovation undertakings 
 

Table 16. Self-elaborated SWOT table of Open Innovation integrated at the UPM. 
 
Weaknesses 
The mobility programs are fine examples of supportive actions towards an internationalization 
of the university, increased diversity, greater recognition of its educational system and 
research offerings, in addition to welcoming a great number of international students and 
researcher to the UPM. Collaborations between faculties and institutes of technology, 
innovation and research ultimately contributes to closer and more profound approaches 
towards Open Innovation ecosystems in communities. However, the level of 
internationalization is somewhat limited at the UPM since the educational offer is largely 
conducted in Spanish, requiring a certain previous level of the Spanish language. This despite 
that a significant part of their graduates most likely will pursue a professional career abroad, 
where multilingual graduates experience greater employability.  
 
A relevant goal of universities is to provide qualified engineers and ensure their ability to 
uphold technological innovation in the institutions for their future work. This explains a need 
for an institutional shift of the university strategy, where an open educational system is carried 
out together with other actors to avoid that the educational process becomes entirely internal. 
The involvement of the UPM in industry is apparent, still, the commitment of industry in the 
educational process is somewhat poor. Young graduates should, and are to some extent 
expected to, possess the knowledge and skills they need prior to graduating, with some level 
of experience and understanding of real and changing industries. In many of the 
undergraduate programs, students are able to conduct an internship as part of their studies, 
and often, students are undertaking internships or part-time employments by own initiative 
during the summer-months. Publicly however, industry is not part of the educational process. 
To some extent, industrial sectors seeking partnerships in Science and Technology spaces of 
the university are closely interacting with students and research departments. But these 
collaborations are rather aiming for sharp technological evolution rather than committing to 
an educational purpose or responsibility.  
 
Similarly, the university gives a rather limited involvement of other public entities, such as 
citizens, with their conducted research. Citizen Science and crowdsourcing are examples of 
Open Innovation pursues, allowing transparency in publicly funded research while 
encouraging a greater scientific and technological interests and engagement of citizens. 
Separating university departments with rest of society not only hinders open innovation 
ecosystems and partnerships of high potential, but also the development and modernization of 
the university establishment itself. Thus, restricted public relations can be seen both as a 
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weakness and a threat, as it hinders the growth of the university. Connecting and involving 
citizens ultimately engages them, not only in scientific related innovations and solutions and 
knowledge, but towards responsible change and a sustainable direction of society. 
 

Strengths 
As a prominent technical university of Spain, the UPM holds many strengths and 
opportunities than of many other higher institutions. As a frontrunner, this puts pressure and 
expectations on the activities pursued, on the quality of teaching and research, as well as a 
representative responsibility to other research-structured universities. A reputation of high-
quality education and research supports the many research projects and collaborations existent 
throughout the university. The UPM effectively encourage students and faculty members to 
actively involve in innovative projects and research of the university, while listening and 
adjusting external pressures and needs of society. A combination of engaged and talented 
academics and faculty members, and a strong institutional support of the university, scientific 
curiosity can be successfully stimulated while enabling students to address social challenges 
and demands.  
 
When knowledge from the university or by fruitful partnerships can be tied with the needs and 
challenges of communities, it contributes to responsible research and innovation. Engineering, 
being such a fundamental discipline, is continuously progressing science, technology and the 
ever-day life of societies. It is thus important that knowledge of universities can be used in a 
fruitful and effective way, both internally and externally. This is one of many urges expressed 
to promote institutional approaches to open innovation and responsible research and 
innovation. The UPM is, for example, effectively stimulating open innovation and responsible 
research and innovation by their flexibility in developing new advanced programmes 
especially focused on specific areas in research (such as master’s and PhD programmes). It 
also greatly increases the interconnections of educational institutions by the international 
student mobility programs. These relations help increase employability and reduce 
unemployment across nations and continents, while providing students with an international 
characteristic.  
 

Threats 
Pressures on the university mission mainly include the willingness to adapt and change into 
new innovative processes. In regard to open innovation, the university itself is not opposing 
with any barriers, but these initiatives need to be rather comprehended and coming from 
faculty members. This means that an open and agile mind of all faculty members is crucial, 
which can be especially difficult for professors with a rather traditional mindset, not 
particularly open for a modernised educational system. This can greatly diminish the potential 
of the university in driving an open innovation ecosystem. Another important argument is the 
unseen potential of the vast number of academics belonging to the institution. The UPM needs 
to detect and catch the number of students that unnoticedly goes through a university degree 
without any innovative influences or contributions. Although the university support own 
initiatives and institutional projects, the students also need to be aware of their possibilities 
and receive some degree of inspiration.  
 

Opportunities 
Although the many strengths of the UPM, both of its educational and scientific endeavours, 
there are also several opportunities to take into account. Constantly changing and adapting to 
the dynamic environments of science and technology is one of the many strengths that 
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recognises the UPM as a university of science and technology. Open Innovation is yet no 
institutional culture, but great starting measures have been taken to provoke a movement 
towards a university-driven open innovation ecosystem. The potential of students, fostering 
connections and multi-stakeholder partnerships and the creation of mutual knowledge is 
highly valued. However, collaborations and high social-impact innovations supporting open 
innovation and responsible research and innovation should to a greater extent receive targeted 
support and rewards, in order to communicate clear and concrete objectives of the university.  
 
There also exists room for improvements regarding strategic partnerships with industry and 
other universities. Open Innovation promotes a diversification of knowledge, valuing all types 
of knowledge, including technical and non-technical regional and international universities, a 
variety of industries, citizens and government. Internally, the UPM should continue 
promoting open innovation-focused workshops, seminars and courses, as well as additional 
courses given in English to promote internationalisation and bilingual graduates. In order for 
any of these suggestions to become fruitful, the university should also consider effective 
methods to measure the capability and impact of any means of promoting open innovation. 
 

Conclusions 
The current involvements of the UPM each serve different objectives and fulfilments. In the 
transfer of becoming an agile, modern and socially concerned Higher Education Institution, 
there are a number of active projects and partnerships. The conceptual framework of 
sustainable and responsible research and innovation re-emerge both directly and indirectly by 
multiple actions of the UPM; successful partnerships with external entities, including 
university-university relations, as well as targeted internal actions and initiatives. 
 
However, although sustainability is highly promoted, there lacks an institutional standpoint 
and direction of Open Innovation directives. OI and RRI may not yet be a complete and 
accentuated institutional culture, but by increasing collective involvements and valuing all 
areas of knowledge transfer, the UPM is on the right path towards a university-driven Open 
Innovation system. Both OI and RRI as specific organisational intentions need to be conveyed 
to university personnel and research departments, external entities and students in order to 
better foster scientific innovation and collective transformations. However, all concepts of 
RRI and sustainable innovation can be found on some level of the university, including public 
engagement, Open Access, equality, ethics and ultimately a high-quality science education 
 
 
 
 
 
 



Open Innovation Practices Enabling Responsible Scientific Research 

   84 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Open Innovation Practices Enabling Responsible Scientific Research 

   85 

 

4. CONCLUSIONS 

4.1. ACADEMIA AND OPEN INNOVATION 

4.1.1. ACADEMIA AND RESEARCH TOWARDS OPEN INNOVATION 
An important conclusion is that, although institutional change begins internally, innovative 
networks that include civil society, academia, government and industry actors seem to assist 
and complete scientific intentions. Industry imposes open platforms to maintain systematic 
innovation, university engage in multiple activities to facilitate technology and knowledge-
transfer, society encouraging responsibility, applicability and public engagement, and the 
government is shifting from regulating towards enabling and initiating these and other related 
initiatives to foster more sustainable communities. The urge for smart, radical and innovative 
responses to European challenges and goals are putting more pressure on these collaborative 
bonds, and Open Innovation and Open Science are gaining recognition and motion throughout 
Europe.  
 
These new open environments of science are working towards a new era of research 
collaboration, dissemination and allowance of science to be developed faster and become 
more thorough, open, visible and global. Academics adapting to Open Innovation appears to 
benefit in numerous ways. They are more aware of the importance and impact of their own 
research and by fostering close relations with external partners help researchers and other 
societal participants improve and steer innovation in becoming more responsible and 
sustainable. This makes Open Innovation and Open Science closely intertwined with 
Responsible Research and Innovation, and said stakeholders normally foster both principles in 
order to be fully engaged in each. 
 
How research and the academia benefit from Open Innovation: 

• Scientific research can be distributed faster, become more visible and global, as 
collaborative and Open Innovation networks heighten innovative efficiency; 

• Collaborative research makes academics recognise the importance and impact of their 
work; 

• Open Innovation steers the work of academics towards collective desires; 
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• Open Innovation ensures that research and innovation is ethical, socially desirable and 
sustainable and offers social, economic and cultural welfare. 

 
Minimizing the limitations of how research publications are accessed, modified or reused 
offers enhanced potential of both social, economic and cultural welfare. Although realizing 
these interests requires coordinated and collaborative activities of both funders, universities, 
researchers, libraries, publishers and other actors involved in the progression and distribution 
of scientific research. A standing motive for collaborative work is the existing limitations to 
what one or a group of researchers can accomplish alone. Especially industry and university 
researchers experience that linkage between both sectors respectively keeps them up to date 
with expertise and procedures, as well as receiving assistance to solving many of the problems 
frequently faced.  
 
Approaches by various stakeholders to make research more open include: 

• Making a clear commitment to support costs towards an innovative and sustainable 
research system, while promoting publishing in Open Access journals (Government, 
Research Councils, Funding Councils, universities); 

• Establish and survey indicators on the changing communication landscape between 
research actors and how to best adapt to and learn from them (Government, Research 
Councils, Funding Councils, universities, publishers); 

• Begin effective and affordable mechanisms for universities and research institutions to 
afford transitions towards Open Access, while maintaining proper accountability 
(Government, funders, universities); 

• Collaborate in the works of developing infrastructures of research publications and 
enhance the links between publications and research data (Government, universities, 
publishers); 

• Consider the balance between encouraging open research access and existing journal 
publication systems, as an open publication transition is extensive (Government, 
universities, publishers). 

4.1.2. THE NEW UNIVERSITY ROLE 
Universities are beginning to engage proactively and interactively in Open Innovation 
networks, initiating more research joint ventures, partnerships, alliances as well as internal 
movements towards OI and RRI ideals. Open Innovation enhances the role of universities and 
research institutes, as an increased interaction with external partners heightens the efficiency 
of the innovative processes. Universities are said to hold a key role in shaping society, and 
can ensure that R&I is ethical, socially desirable and sustainable, promote publication in open 
formats, take on innovative ideas and keep implementing them. 
 
Universities position as the main provider of research infrastructures in which most 
innovative spaces and products are created, where collaborative research, challenge-based 
learning and directed entrepreneurial support represent some of the valued university 
engagements in innovation ecosystems. Universities contribute in effective innovation 
processes, offer support and starting grounds for established or start-up businesses, and can by 
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collaborative networks, strategic partnerships and joint institutions centralize and standardize 
collaborations.  
 
A main motivation today of students and young academics in their university research is to 
create greater and more valued impact while addressing global challenges, which can be 
favoured by the interconnection between industry and academia. The importance of preparing 
students to address societal challenges is highly motivated by encouraging entrepreneurship 
and an innovative learning and teaching environment. Intensive efforts to promote 
entrepreneurial skills, leadership and social responsibility are often initiated by 
entrepreneurial spaces inside university premises, as well as external and open collaborations 
with industry and public society. The variety of interconnections among universities and 
industries for knowledge creation and exchange are great examples of innovation catalysators. 

The innovation universities produce is intensively affecting the scientific research area, 
industry and societies. Universities should therefore become focused on creating quality 
research opportunities for their students by connecting industry with universities. These 
partnerships also create a good base for student start-ups to grow and receive different forms 
of support needed. Similarly, it is important to promote and enable innovation at universities 
by making teaching less formal and more creative and open to new ideas and ideals. Thus, 
universities in regional innovation ecosystems become an important actor in providing both 
talent and research to the scientific community. They contribute in effective innovation 
processes, offer support and starting grounds for established or start-up businesses, and by 
collaborative networks, strategic partnerships and joint institutions universities can centralize 
and standardize collaborations. Collective efforts can in this way save both resources and 
time, making research more collaborative and effective. 

For universities to maintain this function, they need relevant governance, policies and funding 
agendas to act responsively to the scientific needs and to make strategic choices. And for 
quadruple-helix collaborations to be successful, the role of universities as interactive partners 
in innovation ecosystems and as real-time co-creators need to be enhanced. They also need 
support for the right governance practices while increasing their Open Innovation approaches 
and improving their entrepreneurial focus. As universities and corresponding research 
facilities function as more than just suppliers of knowledge and talent, implementing effective 
strategies to acquire the full benefits of co-creation and research distribution and impact is 
needed. The universities’ role in producing relevant and high-quality research is an important 
dimension in regional, national and international innovation. For research and innovation to 
be successfully translated and absorbed, a few main needs of university research can be 
identified to: 

• Promote interdisciplinary collaboration in research to address major challenges;  
• Specialize within a range of commonly accepted challenges and enabling 

technologies; 
• Pursuing innovation with a broad scope, including social innovation; 
• Substantially rise external research income and of its proportion from industry; 
• Balance between curiosity-driven research and use-driven research; 
• Consider: 

o Whether to promote Open Access as the principal channel for their research 
publications; 
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o How financial resources should be provided and allocated in the transition of 
different fields of research; 

o How to collaborate with researchers to align with adjustments towards a fair 
and effective publication system; 

o How support for open publication should be combined with other aspects of 
research management, such as support for research quantity. 

 
Universities are an essential stakeholder in introducing new methods and advancing scientific 
practices and objectives. To incorporate RRI principles in teaching, dimensions such as 
responsibility, sustainability, diversity and responsiveness can be included throughout course 
contents, in addition to general courses on RRI or Open Innovation. Additionally, Open 
Science in research institutions need to not only be encouraged, but facilitated, sponsored and 
rewarded. Open Science and Open Innovation can be said to hold an important position is the 
present and future of research, inside and outside academia. 
 
Thus, the role of universities in Open Innovation ecosystems include several dimensions: 

• Initiate more research joint ventures, partnerships, alliances as well as internal 
movements towards OI and RRI ideals; 

• Ensure that produced research and innovation is ethical, socially desirable and 
sustainable; 

• Promote publication in open formats and review research assessment and publication; 
• Maintain collaborative research, challenge-based learning and directed entrepreneurial 

support; 
• Centralize and standardize co-operation by collaborative networks, strategic 

partnerships and joint institutions; 
• Prepare students in addressing societal challenges by encouraging entrepreneurship 

and an innovative learning and teaching environment, making teaching less formal and 
more creative and open to new ideas and ideals; 

• Introduce teaching on entrepreneurship, leadership and social responsibility through 
spaces inside university premises, as well as external and open collaborations with 
industry and society; 

• Familiarize students with dimensions on responsibility, sustainability, diversity and 
responsiveness throughout course contents, in addition to general courses on RRI or 
Open Innovation; 

• Encourage, facilitate, sponsor and reward Open Innovation and Open Science 
conducts in research institutions. 

4.2. OPEN INNOVATION AND RRI NETWORKS 

4.2.1. FAR-REACHING CHANGES OF RESEARCH AND INNOVATION  
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Where OI meets RRI 
Open Innovation methodologies seems to be a key to making science more connected to 
societal needs. The basic premise of Open Innovation practices is to open up the innovation 
process to all active players so that new ideas can circulate more freely and be transformed 
into products and services that create new markets and foster a stronger culture of 
entrepreneurship. Research and innovation systems are currently undergoing far-reaching 
changes to their modus operandi. These are enabled by increased multidisciplinary networks 
and driven by globalisation as well as the increasing demand to address societal challenges of 
our times. These changes have an impact on the entire R&I cycle, from the origin to 
publication, as well as the ways in which innovation is organised.  
 
Open Innovation is found to be greatly intertwined with Responsible Research and Innovation 
practices, which makes actions to promote either one of them an effort to promote both. Open 
Innovation fosters RRI in numerous ways, such as societal inclusion and awareness. The idea 
behind RRI is essentially to gather all participants in research and innovation systems to 
promote and prioritize sustainable and responsible innovation. This includes ethical, socially 
and environmentally desirable products and services that generate greater diversity and 
inclusion, anticipation and reflection, openness and transparency. It also embraces practical 
responsiveness and adaptive changes of Open Innovation and Open Science, such as Open 
Access, gender equality, ethics, science education, public engagement aligned with policy 
agendas and support of institutional change to adapt to RRI uptakes. These are all goals 
related to the Sustainable Development Goals defined by the UN, which strive to create a 
more desirable society by emphasising numerous elements of sustainability. According to the 
European Commission, it is of critical importance that scientific environments become more 
publicly visible in order to expand and develop scientific interests and commitments that 
involve citizen scientists. 
 

Legislative support 
As a result to the increased reliability on improved research and innovation to approach 
various societal challenges faced, the European Union is increasing both institutional and 
financial commitments to research and innovation projects, as well as acknowledging the 
successful synergies between research and innovation systems of academia, government, 
private sectors and civil society. The EU states that unity will make Europe stronger and aims 
to live up to ambitions towards sustainability, fairness and protection and international 
partnerships to jointly tackle global issues. There is a general support from all societal 
stakeholders for a transformation towards a more inclusive and open system of science policy 
and knowledge generation. The Horizon 2020 programme, among other incentives, demand 
that stakeholders increase collaborative measures, involve citizens, targeted users, public 
sector and industry in order to benefit from unique and diverse perspectives of knowledge. 
Making science more inclusive in regard to non-institutional participants will essentially 
promote a more knowledgeable general public and encourages citizens to participate in all 
stages of R&I, thus centralizing RRI. Universities are particularly highlighted as intermediate 
actors of research and higher education and a centrality in the innovation ecosystem.  
 
Although research and innovation have the power to tackle societal challenges, their success 
is not guaranteed. Required are an emphasised importance of understanding how innovation is 
best nursed, as well as the responsibility possessed by governmental actors to cooperatively 
steer the developments of research and innovation towards collective successes. A unified 
Europe in Open Science conducts also needs a heightened understanding of the concept and 
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its benefits compared to traditional means. Thus, legislative bodies assume a great 
responsibility in assuring that science is valued, understood, inclusive and is working with and 
for society. 
 
The European Union acknowledges that Open Science has the potential to increase the 
quality, impact and benefits of science and to accelerate advancement of knowledge by 
making it more reliable, more efficient and accurate, better understandable by society and 
responsive to societal challenges. It is also recognized with the potential to enable growth and 
innovation through reuse of scientific results by all stakeholders and at all levels of society, 
and ultimately contribute to growth and competitiveness of Europe. Thereby, producing ever 
greater quality science by uniting policymaking of research access is considered one of the 
main approaches for driving the collective transformation towards Open Science and 
Responsible Research and Innovation. 
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