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Abstract: Symbolic narratives, such as an “ivory tower”, a “grey zone”, or a “black box” tell us
about the gap between university and society, and academia and industry. Recently, they have been
replaced by the Quadruple Helix model, which closes the gap by connecting four main stakeholders—
government, university, industry, and society, into an innovation ecosystem. However, the roles
of the different stakeholders are often blurred and difficult to define, and it is difficult to develop
a basic approach to implement responsible innovations in industrial ecosystems in general. On
the other hand, the interactions between stakeholder groups, especially universities and industry,
are not sufficiently demonstrated in both scientific literature and empirical studies. We note that
the responsible research and innovation (RRI) approach should facilitate a framework of shared
taxonomy among stakeholders. By highlighting this situation, we follow the paradigm of emerging
thinking and we seek to fill this knowledge gap theoretically and empirically. Therefore, in this study,
we combined several strategies and perspectives. First, we conducted survey research concerning
social capital in Poland and Lithuania to understand the impact of social capital and trust on
stakeholder cooperation. Second, we conducted interviews with scientists who actively work to
transfer knowledge into industry. Third, we utilized field notes from working experiences in research
management. This work has theoretical and practical implications. The theoretical contribution of
the paper demonstrates the construction of methodology based on emerging perspectives, and new
theoretical insights, on professional discourses for implementing the responsible innovation approach
in industrial ecosystems, by highlighting the commitments of main stakeholder groups. Practical
input: our insights and empirical research will contribute toward sustainability policymaking and
achieving substantial results in industrial ecosystems. The results indicate that if there is trust, then
the government, companies, and society (in Poland and Lithuania) would be willing to cooperate
with each other. However, there is a lack of trust and cooperation between universities and businesses.
Stakeholders have become increasingly aware of the emergence of a science and industry cooperation
as an open platform, enlarged with society and policies. They note the problem of making research
public and transparent as part of a new mode of cooperation; however, they articulate RRI as a
framework of shared taxonomy.

Keywords: responsible research and innovation; innovation ecosystem; quadruple helix model;
social capital

1. Introduction

Discussing responsible innovation in the industrial ecosystem requires conceptual un-
derstanding, knowledge, and efficient solutions, highlighting the interaction among all four
stakeholder groups—industry, government, academia, and society—and implementing
responsible innovations in the process of cooperation in these groups. It should be noted
that such discussions are exacerbated by unforeseen crises and social changes, as observed
during the COVID-19 pandemic crisis [1-3]. Hence, many researchers are seeking to iden-
tify ways to achieve the sustainable development goals (SDG) (for post COVID-19) [4,5].
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The above-mentioned aspects require strategic decisions and preparations to effectively
manage the ecosystem. We should note that the interaction of all four components of the
industrial ecosystem is a coherent (not a single) collaborative process, where we must
separately assess the strength, importance, and effectiveness of social capital for each
stakeholder group, highlighting the social commitments of each component, implementing
responsible innovation both local and nationwide.

In order to validate this methodological position, we found a basis for developing
innovation systems at the national, regional, and sectoral levels, to promote the research
and innovation initiatives under the EU FP7 program. Therefore, new theoretical insights
and practical examples of application, i.e., empirical analysis, ae required.

Furthermore, the conceptual and logical basis of our research is based on the emergent
approach. We note the traditional methods (i.e., the Triple Helix model, which emphasizes
trilateral networks, e.g., university; industry, government) and the new emergent methods
(Quadruple Helix model, which emphasizes four networks, i.e., government/public; aca-
demic/universities; industry/firms, corporations; citizen/society), as well as the analysis
of the following social phenomenon: implementing a responsible innovation approach in
the industrial ecosystem.

Research level of scientific problem. As we stated above, the Quadruple Helix model
“embeds” civil society into the Triple Helix model [6,7]. This gives innovation a social
dimension and obliges other stakeholders, especially the scientific and industrial sectors,
to consider societal needs in their activities. The notion that science and business should
consider societal needs and values is not new. Wang [8] noted traces of social responsibility
in the book “The Gospel of Wealth”, written by Andrew Carnegie, the founder of the
American Steel Group in 1899. Universities have long-lasting and strong traditions, cooper-
ating with businesses and social partners. For example, the “Third Mission” represents the
economic-social mission of universities and their contributions to communities. From the
perspective of networking, in regard to the Quadruple Helix model design (an innovation
helix framework describing university-industry-government—public-environment interac-
tion within a knowledge economy, where knowledge is created and circulated as input and
output, in a way that affects the natural environment and, thus, sustainable development),
the following can be stated: this approach requires trade-offs between economic benefits,
social progress, education-driven innovation, effective management, and sustainability. It
is important to limit the trade-offs and emphasize socioecological interactions. Moreover,
the collective interactions and implementation of the responsible innovation approach in
industrial ecosystems, policymaking, and academic research should be justified.

This implies researcher engagement with society and the public (RESP), when tradi-
tional missions of research and teaching are integrated, with the aim of social economic
development in the region or country. However, nowadays, university cooperation should
be developed differently, i.e., by creating joint infrastructures, crowd sourcing platforms,
discussion forums, open access labs, or multi-financial sourcing system. However, we need
to develop new business models where open innovation becomes an integral part of value
creation instead of seeking pure financial profit. Industry 4.0, based on smart networks
and digitalization connections, requires strong prerequisites for new ways to cooperate.
However, we also need mental and moral frameworks for this new mode of cooperation.
The ecosystem approach promotes an integrated map, which makes sense when sharing
scientific knowledge in real time, within a sustainable development approach, instead of a
post-hoc, reactive approach [9,10].

Hence, it is inevitable for all stakeholder groups to closely follow technology and
responsible innovation, ensure its integration into education systems, economic systems,
natural environments, civil society, and the political system. The system demonstrates
societal and scientific importance and highlights its active components: social capital,
information capital, economic capital, political capital, and legal capital. These theoretical
insights allowed us to construct the methodological basis of the study, justifying the research design,
distinguishing the stages of the study:
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(1) Survey research concerning social capital in Poland and Lithuania to access the impact
of social capital and trust in stakeholder cooperation;

(2) In-depth interviews with scientists who actively work to transfer knowledge into
industry (information and economic capital);

(3) Field note-narratives from working experiences in research management (information
capital and politic capital);

(4) Instrumental case analysis of one cluster working with innovation development
(economic capital, information capital, politic capital, and legal capital).

Thus, it is important to highlight the main aspects of societal and scientific relevance in
order to reinforce the implementation of the responsible innovation approach in industrial
ecosystems, focusing on collaboration, technological implementation, and clear benefits of
the application. Hence, a properly defined methodological approach is needed to apply
this framework, in practice, and to identify the strengths of the relationships between stake-
holders. Unfortunately, the present literature examined, e.g., regarding social phenomena,
still has some shortcomings. For example, the available studies are mostly at the theo-
retical level and empirical studies are insufficient. Hence, problems surrounding shared
taxonomy and a responsible innovation approach in industrial ecosystem are gaining more
relevance; this requires a more detailed analysis, and should be discussed conceptually,
and empirically tested.

Conceptualization of responsible research and innovation: the (RRI) concept involves
responding to the aforementioned demands for a new mode of cooperation between differ-
ent stakeholders in the Quadruple Helix model. Among the RRI definitions that exist, we
use the approach by the European Commission, regarding the unifying of different view-
points: “< ... > proceeding in research and innovation in ways that allow all stakeholders
that are involved in the processes of research and innovation at an early stage (A) to obtain
relevant knowledge on the consequences of the outcomes of their actions and on the range
of options open to them and (B) to effectively evaluate both outcomes and options in terms
of societal needs and moral values and (C) to use these considerations (under A and B)
as functional requirements for design and development of new research, products and
services. The RRI approach has to be a key part of the research and innovation process and
should be established as a collective, inclusive and system-wide approach” [11] (p. 3).

The RRI approach fosters a move from unidirectional push—pull relationships towards
rather multi-layered and dynamic interactions, with cooperation among academia, industry,
government, and society. When interactions rapidly become more complex, there exists a
great diversity of industrial ecosystems [12]. Responding to extremely high complexity, we
employed a taxonomy approach. Taxonomic definitions identify the minimum number of
properties that are sufficient to demarcate one group of entities from all other entities [13].
Taxonomically ordered relationships between responsibility and innovation are important,
because innovations are “challenged” to meet different, potentially conflicting values. For
example, according to van de Poel and Sand [14], the safety of the car and modern design
creates moral overload. In this sense, responsible innovation means the over-coming of
moral overload by innovation, i.e., by developing new options that resolve value conflicts.

In noticing this research gap, we formulated a scientific subject, where universities
play an important role in innovation ecosystems by developing human capital and social
capital, advancing knowledge to create solutions. Therefore, assuming that science—the
university environment is only one of the four elements of the Quadruple Helix model,
we decided, with this model, to investigate the impact of the academic environment and
science on the business sphere in two CEE countries, i.e., Lithuania and Poland. This
conceptual perspective helped us to construct the main research question: (RQ)—what kind
of relationships exist between science and business in both countries in order to reinforce
implementing the responsible innovation approach in industrial ecosystems? How can the
results contribute to the development of responsible innovation policy?

The objectives and methods of the present study. The objective of this paper is to identify
and evaluate the main aspects of societal and scientific relevance in order to reinforce
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implementation of the responsible innovation approach in industrial ecosystems, focusing
on collaboration, technological implementation, and clear benefits of the application. Here,
the strength of the relationship between science and business in both countries will be
examined and, additionally, the nature of the preferred relationship between the two
elements of socioeconomic life will be explored using the interviews. Furthermore, the
nature of the relationship between science and business, and the prospects for it, will be
explored using interviews with scientists working at universities in Lithuania. Additionally,
we integrated field notes from communications with industry experts and a case study “of
good practice” in a robotics cluster.

As we previously noted, there is little research/literature on this topic to date. Hence,
the research tasks identified above for CEE countries are new, and a research area worth
exploring. Our study will reveal whether there is a (fairly) strict local or ecosystem
approach to accountability. The authors explored whether there is an approach in this
region of Europe (where everyone takes responsibility) for scientists and for industry,
or whether there is an ecosystem approach, where a company is seen as a member of
a business ecosystem (not as a separate company), with participants who are highly
interdependent, and are mainly governed by self-regulatory behavior. However, the
question of individual and organizational responsibility remains open and rhetorical. In this
context, the positive experiences we discovered through the case study are important. The
theoretical contribution of this paper demonstrates a construction of methodology based on
the emergent perspective, by adapting the Quadruple Helix model, which emphasized four
networks, and new theoretical insights on professional discourse for implementation of the
responsible innovation approach in industrial ecosystems. Our research will contribute to
sustainability policymaking, providing substantial results to the industrial ecosystem.

The structure of this paper is as follows: the following section will present the liter-
ature review, i.e., implementing RRI in science and industry. Section 3 will present the
methodology and the research process used in the paper. Section 4 will present the results,
and the remaining sections will present the discussion and conclusions.

2. Conceptual Problems in Implementing RRI in Science and Industry

A good premise for RRI development is via the phenomenon of science democratiza-
tion, as the literature indicates [15-17]. A critical attitude of the ‘big science’ model that
evolved after WWII, at the end of 20th century, led to the relevance of giving “more voice”
to society. However, as society started to play a more prominent role in science, scholars
noticed a growing threat to the freedom of creativity (considered a basic value for scien-
tists). RRI could enable placing different approaches of control and liberty synergetically,
regarding processes and outcomes.

Experts note that RRI primarily has limitations in addressing business strategies,
especially when the success of a business is measured in financial terms [11]. Therefore, we
also need to change the mindsets and strategies in business. Experts argue that companies
and individuals who choose to work with the open innovation approach do not experience
significant loss in profit or in secret information [18]. Instead, they learn from the experience
of failure, which requires more attention [19]. The democratization of science encourages
the creation of communities of innovation and information platforms. It is assumed that
welfare will be higher in those countries where there are many innovations on various
platforms [18].

We can see transformations in the new conceptual models of science, such as “post
normal science” and “trans-science” [20]. From our point of view, these transformations
encourage scientists to work in organic ways while following the principles of RRI. Nielsen
argues that we are living at the dawn of the most dramatic change in science in more than
300 years. This change is driven by powerful new cognitive tools, enabled by the internet.
We already have new science models, for example, citizenship science projects, such as
Galaxy Zoo, with 200,000 participants, Foldit, which encompasses 75,000 participants, and
eBird, with 30 million cases of observations [21]. This corresponds with the research results
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presented in the literature, according to which there is a positive impact of formal education
at the academic level on the social competences of students (i.e., future employees). They
influence success in professional lives [22].

RRI is a collective responsibility approach. However, the academic code of conduct
focuses on universal values, such as truthfulness, and its implementation in science through
individual behavior of the researcher. Yet, the idea of how the behavior of each individual
scientist becomes part of a joint responsibility is not defined. Furthermore, it should be
emphasized that the reflections of scientists, regarding social responsibility, need feedback,
and information based on argumentation and analysis, conducted in other scientific areas
and practices. They seek to apply their knowledge to solve problems. The main emphasis
is placed on individual responsibility of the scientists, which is the core of a team’s social
responsibility.

Some researchers ponder the following—if responsibility is considered important
in science, why have we developed evaluation criteria for scientific excellence, but not
for RRI [11]? The European Commission considers that adding certain aspects to already
existing regulations could help in developing good practice for RRI. For example, it could
be an option to expand RRI categories, e.g., a university’s code of conduct. Applicants for
EU research funds might be obligated, in their research proposal statements, on how the
research might contribute to addressing societal challenges [11]. In recent decades, there
has been increased intention of how a higher education system prepares young people
for social responsibility [8,23]. In expert opinions, the concept of open science could help
implement RRI notions. In 2017, the European Commission released the “Report of the
Working Group on Education and Skills under Open Science” [11].

The literature indicates that responsible innovation (RI) “is by definition a normative,
values- and purpose-driven concept, which requires the alignment of economic, societal
and environmental business goals” [24] (p. 88). According to the literature, companies
introducing innovations should not only think about economic goals, i.e., profits, but they
should also be responsible towards society, e.g., by developing direct relations with local
communities or consumers. Moreover, the main drivers of responsible innovation include
internal drivers, namely moral standards of high-level decision-makers within firms, ex-
ternal drivers, e.g., ethical and belief systems prevalent in specific regions, communities,
and/or countries, legal frameworks, public funding programs, relational drivers, namely
stakeholder relations, and public relations [24] (p. 89). Similarly, Martinuzzi et al. [25] argue
that the responsibility of industry towards society means that companies implementing
innovations should not only improve their competitiveness, but should also strive “to main-
tain public trust in industry through innovations that generate social value in addition to
economic returns” [24] (p. 1). Thus, it is the task of the enterprise to adapt the innovation to
the external environment and to the relationships in which the economic actor engages [26].
Here, the role of social capital is revealed. According to Mazzucchelli et al. [27], structural
social capital plays a critical role in enhancing knowledge exchange and innovation ca-
pabilities. Social capital facilitates the entrepreneurial process, especially in large entities,
including international multi-site franchises [28]. If people working with each other trust
each other, then they are more likely to cooperate and give each other (or even other teams)
useful advice [29]. Trust increases the possibilities of knowledge exchange within the
enterprise [30], which promotes innovation. Moreover, if relational social capital emerges
in enterprises, it also facilitates the internationalization process of small- and medium-sized
enterprises [31]. Moreover, social capital has a nationwide influence on entrepreneurship.
As Argentiero et al. [32] notes, economic growth models with social capital, and social
capital combined with human capital, fit the actual pattern of “total factor productivity”
better. Social capital supports a better allocation of resources, economic activity, and the
impact of innovation on the economy. This therefore points to a nationwide beneficial im-
pact of social capital, innovation, and a relationship between social capital and innovation
implementation and accountability.
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As the literature indicates, social capital includes not only relationships and trust,
social competence, and a link to academic education, but also institutional relationships
and public perceptions of the state [33]. Such multi-directional relationships found in
social capital theory are in line with the RRI concept, which emphasizes the need for
cooperation between stakeholders, such as the state, academia (science), industry, and
society. This is needed because companies are often unaware of the negative consequences
of inappropriate innovation implementation [34]. To prevent the negative effects of irre-
sponsible innovation, the European Commission introduced a framework for responsible
research and innovation (RRI) [35]. In this framework, implementing RRI requires multiple
stakeholders to work together to find solutions to societal challenges. It emphasizes the
need for innovators, businesses, social actors, research funders, and policymakers to work
together [36]. This need exists because a company implementing innovations is a member
of a business ecosystem with participants who are highly interdependent on each other
and governed by self-regulatory behavior. It may also be that the environment in which in-
novations are implemented may be regulated, which entails the need for collaboration with
multiple government institutions [35]. Hence, when analyzing the concept of responsible
research and innovation, attention should also be placed on factors such as the public’s
perception of democracy, the level of civil society, and the evaluation of the general activity
of public institutions. Following the definition of the state by G. Jellinek [37], the literature
indicates that social capital analysis can be useful to analyze this type of relationship,
especially the perception of the state [33].

In this article, by identifying the fundamental conceptual problems in the RRI field
and discussing contradictions among all stakeholder groups, and combining different
theoretical paradigms in practice, we show a unified picture platform to highlight the
uniformity of all components (scientific institutions—researchers; economics—industry;
governance—policy-forming; society—citizens). We show the level of freedom of activity, the
level of responsibility, and the values in industrial ecosystems.

We also address the elimination of the separation of the theory and practice of RRI
implementation. In this way, we show that implementing RRI could assist all stakeholder
groups in following technology and responsible innovation closely, ensuring its integration
into the education system, economic system, natural environment, civil society, and the
political system, and synergy in the RRI processes and outcomes. We investigate the link
between RRI in theory and RRI in practice, having demonstrated the beneficial impacts of
social capital.

3. Research Design: RRI as a New Narrative—A Mixed Research Strategy

RRI is a new narrative that should support the ecosystem of science and industry. That
is why it is important to recognize it and to ensure it is not overshadowed. Since the middle
of the 20th century, science has been dominated by so-called grand narratives [38,39].
Nowadays, we are expected to recognize the importance of a different, so-called small
narrative that recognizes and validates a multitude of voices within a society, which is not
heard by the “grand narrative” for various reasons [39]. A narrative is ‘the main mode of
knowing and communicating in organizations’ [40,41]. Narratives are very helpful when
dealing with tacit knowledge or communicating technological impacts [42]. New points
of view towards narratives enable understanding of spontaneous storytelling episodes in
interviews. As for small narratives—*“storytelling in contemporary organizations hardly
follows the traditional pattern of a narrator telling a story from the beginning to the end in
front of an enchanted and attentive audience” [40] (p. 60).

Following the Emergent perspective, a mixed research strategy, and an instrumental
case study design was employed as the most suitable methodology to achieve answers to
the main research question raised in this study. This design enabled us to develop certain
theoretical insights and to test empirically. The research adopted the case study design
in order to understand the phenomena at hand. Our paper uses the Quadruple Helix
model [43] to explore the strength of the relationships between social society, government,
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industry (business), and academia, represented by universities (academic actors) (Figure 1).
This will allow us to assess the strength of the relationships between the different actors
of the innovation ecosystem and, thus, determine the statistical significance of these
relationships, e.g., between universities and business, to identify whether or not these
relationships are well developed in the countries studied. We adapted this theoretical
concept for our own case study. As Bellandi et al. [44] notes, partnerships of such actors
can foster social innovation and support the social commitment of each actor.

University / Government /

Public
authorities

Scientific and
educational
entitles

B, Y S —

Industry / Citizens /

Firms Civil society

Figure 1. Relationships in the innovation ecosystem among actors, according to the Quadruple
Helix model.

First, we started with a quantitative research data collection method. We carried out
the survey on social capital, in terms of trust, attitudes towards democracy, civil society,
and community involvement, attitudes towards authorities at different levels, and their
activities, towards businesses, different professions, and the academic community. It was
used to explore the relationship between these four actors, including between science
and business (which is the most important one from the point of view of the aim of this
paper). The survey consisted of 10 survey questions about social capital (the content of
the questions used is presented later) and questions presenting the characteristics of the
respondents. The questions on social capital were developed according to a logical model
proposed by the World Bank [45]. For the survey questions, a 5-point Likert scale was
used, where, depending on the question, the possible answers ranged from 1—I don't
trust to 5—I trust very much, or 1—Very bad to 5—Very good or 1—Definitely not to
5—Definitely yes. Surveys were conducted in late 2019 and early 2020 (XI1.2019-1.2020)
in Poland and Lithuania. Recruitment of respondents was carried out in the form of an
announcement inviting participants to the study, placed on notice boards at university
buildings in both countries. It was possible to fill out the questionnaire in paper form
or online. In the random and anonymous questionnaire, respondents were surveyed in
regards to continuing their education and their contacts with businesses (i.e., either via
work or cooperating with a business). A total of 148 respondents were surveyed in Poland
and 68 in Lithuania. Table 1 presents the characteristics of the respondents.
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Table 1. Characteristics of research samples.
Itemization Poland Lithuania
Gender (share in %) women 082 73
men 31.8 26.5
up to 20 25.0 19.1
Age (share in %) 21-24 60.8 66.2
25 and more 14.2 14.7
working full time 4.1 26.0
part-time workers 33.8 19.2
Professional situation (share in %) own business 257 123
unemployed or temporarily out 365 35.6

of business

In both research groups, the majority were women, with a predominance of 21-24-year-
olds, although there was also a significant proportion (14-15%) of older people. This age
distribution was due to the age range at which students typically enter higher education.
Of the respondents, most were full-time or part-time workers.

This research analyzed how the respondents rated social commitment and trust
(which, in a way, also promotes social innovation) of each of the four ‘Quadruple Helix’
stakeholders (see Figure 1). For each entity, two questions were selected; in each of them,
the assessment took place according to a 5-point Likert scale.

Government, and on its behalf the administration and public institutions, through
their activities can support innovation, including social innovation, and promote dialogue
with the citizens. However, a positive assessment of these institutions and trust in them
is necessary here. For this reason, two survey questions were used in the study: How do
you recognize the attitude towards the activity of public institutions (government) at the
central level (G1)? To what extent do you think officials (employees) of public institutions
are honest (G2)? The second stakeholder in the Quadruple Helix model involves civil
society. It is for them that innovations are created by companies. Democracy should
enable citizens to co-decide on issues that affect them, and not just require citizens to
be passive recipients of what is happening. Hence, it is essential for citizens to feel that
their decisions and actions have an impact on the reality in which they live. Therefore, in
relation to the analysis of this subject, the authors used the questions regarding whether
respondents agreed with the statement that their voices mattered (CS1) and that their
actions and decisions had an impact on other people and the local environment (CS2).
The third helix, the stakeholder, involves companies. Firms should support innovations
that will develop industry, but also serve society, not just exploit it. The following two
questions were therefore used for the assessment: do you agree with the statement that it is
our duty to help others, people who are poor, sick, or in a difficult life situation (F1)? Do
you agree that volunteers are free labor (F2)? The fourth entity is science, represented by
universities. Since science and business should cooperate with each other, it is important to
remember the assumption made by the authors that universities play an important role in
innovation ecosystems by developing human and social capital and transferring knowledge
for solutions. Universities, after all, create pro-innovation activity by the societies they
educate and support other actors in implementing innovations. However, for this to be
possible, we need to trust academics and have confidence in their honesty and integrity.
Therefore, the following two survey questions were used for the evaluation: how much
trust do you have in the university’s research and teaching Staff (U1)? To what extent do
you think university staff are honest (U2)?

Since the purpose of this article is to investigate the influence of academia and science
on the business sphere, the next step in the methodological process was to examine the
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dependence and strength of the relationships among the four elements in the quadruple
helix model. The use of statistical methods is necessary to calculate the strength and
direction of the relationship between stakeholders of the innovation ecosystem (in the
Quadruple Helix model). This is important in order to assess whether such relationships
exist and between which stakeholders. Importantly, by using statistical methods, it will be
possible to assess whether these relationships are statistically significant. As the subject of
analysis in this article involves the relationship between the university sector and business,
it is possible to assess whether these relationships differ from the relationships between
other stakeholders. Assessing the two questions provides an opportunity to determine
in which areas possible relationships occur. The Chi-square independence test with a
significance level of 0.05 was used to examine the dependence, while the Cramer’s V test
was used to examine the strength of the dependence. These particular tests were used
because we are dealing with qualitative variables, with a 5-point Likert scale. Thus, the
results obtained will be objective measurements, not just subjective, of the existing (or
lack of existing) relationships. These tests will assess whether a relationship exists and
the strength of this relationship among the entities in the Quadruple Helix model used,
including the relationship between universities and companies.

Then, a qualitative research strategy with interviews was used. The second research
study conducted for this article was an interview to discover the characteristics of the
relationship between science and business, and the challenges between them. There were
four participants who were leaders—experts in their scientific fields at the university—
one female and three males, with an age range of 40 to 55 years old. Participants were
collected purposely, as the objective was to have a productive conversation. In this case,
data were collected from multiple sources. First, from four in-depth interviews with
leading researchers in the field of technology—academic researchers who had close links
to industry and business. Second, field note data from daily working conversations and
casual discussions with colleagues were integrated in order to establish fact-based solutions
and to answer the proposed research question In accordance with the ethical standards,
the research anonymized the names of the participants; they are not personally identified,
but instead codified as (I) informants. The authors emphasized that the main dimension
of the interview focused on the areas of the relationship between science and business in
order to reinforce the implementation of the responsible innovation approach in industrial
ecosystems. Based on this dimension, the interview was constructed by drawing two main
scenarios (to address the main research question): (1) the expression of the RRI processes
taking place in the universities and industry; (2) the reflections, how the results achieved
in industrial ecosystems contribute to the development of the responsible innovation
policy. During the in-depth interviews, the informants were invited to discuss their stories
regarding how their experiences in implementing RRI, and their roles, activities, and issues
in this initiative. Each interview lasted for 2-3.5 h. However, all participants could join, fill
in their thoughts, and continue the stories/narratives at any time. Upon listening to the
informant narratives, three themes became apparent: subjectification of ethics, the need for
new governance of research, and new establishments.

Third, good instrumental case study practices was analyzed. We analyzed one ad-
vanced robotics cluster in Lithuania, which creates innovations and innovative products
across the Baltic region.

Several research methods were used within this study. We focused on thematic
analysis, with the aim of describing the implementation of RRI in an industrial ecosystem,
to obtain full reflections and comments, and understand how each stakeholder group
could be involved during the entire process. Furthermore, based on field notes, we wove
together our own (and other) stories by “following the utterances of others as well as
making utterances that allow others to follow” [46] (p. 109). The information obtained by
various methods allowed us to triangulate the data.
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4. Research Findings: Challenging the Social Practice of Implementing RRI in Science
and Industry

As a first step, an examination of the relationships between the ecosystem actors was
undertaken. In this case, quantitative analysis methods were used. First, they were used
to evaluate the results from the surveys for each ecosystem actor, and then relationship
analysis methods were used to evaluate the relationships between each stakeholder. For this
reason, each stakeholder in the Quadruple Helix model was first assessed using surveys.
The first actor assessed by the respondents was the government.

The results show (Figure 2 left panel) that the government, the public sector, and its
activity, is generally negatively assessed by society, i.e., there are more negative judgments
(very bad or bad) than positive ones (very good or good). This assessment is because
respondents believe the government takes little action for the benefit of society or for the
common good, i.e., other members of the ecosystem. There are more people in Poland (over
50%) than in Lithuania (over 1/3), who negatively assessed government activity. Moreover,
respondents believe (Figure 2 right panel) that officials in public institutions are either
rather dishonest or very dishonest. This is a sad conclusion; such an attitude will certainly
not encourage businesses, universities, or society to cooperate with the government in
implementing innovations.

Positive assessment

Negative assessment

Honesty of officials in public
12.2 institutions

Assessment of the government

Positive assessment

16.2 10.3

M Poland M Poland

B Lithuania B Lithuania

547 36.5
Negative assessment

412

0

T T T T T % i T T T T
10 20 30 40 50 60 0 10 20 30 40 50

Figure 2. Assessment of the government at the central level (left panel) and the honesty of officials in public institutions

(right panel).

Another ecosystem actor analyzed was society, understood as civil society. It was
analyzed in the context that society could “co-determine” and not just be a passive recipi-
ent. Therefore, we examined whether the respondents believed that their voices matter
and whether their actions and decisions have an impact on other people and the local
environment (Figure 3).

The results indicated that most of the respondents feel that they can co-determine the
issues that affect them, i.e., their voice matters. Moreover, they feel that their decisions and
actions have an impact on the reality in which they live. This is an important conclusion,
since innovations are created for them by companies. It is also worth mentioning that a
higher percentage of respondents with a positive attitude to this issue were in Lithuania
(about 70%) than in Poland (51-57%).

The third entity considered in the Quadruple Helix model and analyzed were compa-
nies. As companies implement innovations, they should ideally be innovations that serve
society. At the same time companies, should not treat their partners, especially universi-
ties, as cheap labor forces; therefore, we investigated if the respondents (employees and
company owners) agreed with the statement that it was their duty to help others, people
who are poor, sick, or in a difficult life situation. Furthermore, we investigated whether
companies consider volunteers as free labor. The results of this analysis are presented in
Figure 4.
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My actions and
decisions affect other
people and the local
environment

My vote is important
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W Poland @ Lithuania ['}

Figure 3. Percentage of respondents who agree with specific statements about the impact of their
vote on the democratic system or their actions on other people and the local environment.

Volunteers are free
labor

It is our duty to help
others, the poor, the

sick or the vulnerable
67.6

W Poland Alithuania y ! ‘ | %
0 20 40 60 80

Figure 4. Percentage of respondents who agree with specific statements about company treatment of
volunteers and support for society.

The results showed that less than half of the respondents believe that volunteers are
free labor for business. It should be noted that, while in Poland, just over 1/4 of respondents
believe so, in Lithuania, as much as 47% have such an opinion. Fortunately, positive
conclusions arise from the results for the second question, i.e., the need to help others.
The results showed that 56.1% of respondents in Poland and 67.6% in Lithuania answered
this question in the affirmative. This means that, in their declarations, companies may be
willing to consider pro-social interests in their decisions, including innovation decisions.

The last stakeholder analyzed was the universities and the academics working there.
Since science and business should cooperate with each other, there must be trust in aca-
demics, as well as honesty and reliability. Figure 5 shows the results of answers to the
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question—how much trust do you have in the university’s research and teaching staff (left
panel) and to what extent do you think the university staff is honest (right panel)?

Positive

Trust in academics and researchers

To what extent university staff is
honest

40.5

Positive

Negative

44.1

W Poland m Poland

& Lithuania Negative B Lithuania

20.6 13.2

% %

10

20 30 40 50 0 20 40 60 80

Figure 5. Respondent evaluations of universities and academics.

The results indicate that, in both studied countries, more people trust than distrust
university staff; however, just over 40% of respondents have such trust, which means that
the same number of people do not have an opinion on this aspect. On the positive side,
more than half of the respondents believe that the university staff are honest.

Having made a preliminary assessment of each of the actors in the innovation ecosys-
tem, the authors of this paper then proceeded to examine whether there are relationships
among government, society, companies (business), and universities, and what the strengths
of these relationships are. This will allow one to assess the relationships between helix
actors. As we are interested in the relations between science and business, by examining
the relations for all stakeholders, it was possible to compare them. The results from assess-
ing the relationships using the Chi-square test of independence, and the strengths of the
relationships using Cramer’s V test, are presented in Table 2.

The results for Poland showed that there is a statistically significant (at p < 0.05)
relationship between some of the ecosystem actors, in terms of cooperation with a social
dimension. As far as the government is concerned, such a relationship exists in terms
of cooperation with society and business. The relationship is strong, especially in terms
of government activity and citizens feeling that their voices matter. This indicates that if
the government undertakes any actions involving the society, the society feels positive
about this activity. As far as companies are concerned, there is a correlation between trust
in government officials and the inclination of companies to help others, the society. This
means that if companies know that the public administration is honest, then companies
are more willing to engage in pro-social activities and social innovation. With regard
to companies, the survey results also indicate their interdependence with society. In
this case, it concerns all aspects of pro-social interdependence. When people are willing
to engage in community and voluntary work, then companies are willing to engage in
innovation and social work. This also works the other way round, i.e., when society
perceives that companies engage in such activities, then society feels that their activities
make sense. However, when analyzed from the perspective of universities, science, the
results indicated that there is no statistically significant relationship with any of the actors
in Poland (government, society, companies). It should be noted, however, that with 92%
probability, it could be concluded that if one trusts that the university staff is honest, then
society believes it makes them “active”, and it can have a positive impact on other people
and the local environment. No statistically significant relationship was found among trust
in universities/scientists and pro-social activities or innovations undertaken by companies.
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The results showed (Table 3) that similar conclusions on the dependencies between
actors are found in Lithuania, although in this country, these relationships are found
to a slightly lesser extent. There is a very strong relationship between the government
and universities, more specifically, trust in public officials and belief in the integrity of
academics. Moreover, a relationship among companies and society, and universities and
society, was found in the same areas as for Poland. Similarly, here it was found that there is
no statistically significant relationship between companies and universities in Lithuania.

Table 2. Statistics for Chi-square test of independence and Cramer’s V test for Poland.

Entity/Question G1 G2 CSs1 CS2 F1 F2 U1 U2
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
Government Gl na na 31.75 25.23 17.90 22.15 18.75 19.65
- - p =0.0108 p = 0.0659 p =0.3296 p=0.1384 p=0.2819 p=0.2364
V =0.2316 V =0.2064 V=0.1739 V =0.1934 V =0.1780 V =0.1822
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
o2 na na 23.32 20.57 26.83 12.02 15.89 13.25
- - p =0.0251 p =0.0570 p =0.0082 p = 0.4437 p=0.1963 p=0.3514
V =0.2292 V =0.2153 V =0.2458 V =0.1646 V =0.1892 VvV =0.1727
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
Civil cs1 31.75 23.32 na na 32.29 32.55 11.92 15.73
society p =0.0108 p =0.0251 - - p =0.0092 p = 0.0085 p =0.7496 p=04719
V =0.2316 V =0.2292 V =0.2335 V =0.2345 V =0.1419 V =0.1630
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
cs2 25.23 20.57 na na 26.35 28.77 15.20 24.58
p = 0.0659 p =0.0570 - - p =0.0493 p =0.0256 p =0.5098 p=0.0777
V =0.2064 V=0.2153 V =0.2110 V =0.2204 V =0.1603 V =0.2037
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
Firms F1 17.90 26.83 32.29 26.35 na na 10.99 16.49
p =0.3296 p =0.0082 p =0.0092 p =0.0493 o o p =0.8102 p=04194
V =0.1739 V =0.2458 V =0.2335 V =0.2110 V =0.1362 V =0.1669
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
P 22.15 12.02 32.55 28.77 na na 17.42 20.72
p=0.1384 p = 0.4437 p =0.0085 p =0.0256 - - p =0.3595 p =0.1896
V =0.1934 V =0.1646 V =0.2345 V =0.2204 V=0.1715 V =0.1871
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
Universit Ul 18.75 15.89 11.92 15.20 10.99 17.42 na na
y p=0.2819 p=0.1963 p =0.7496 p =0.5098 p=0.8102 p =0.3595
V =0.1780 V =0.1892 V =0.1419 V =0.1603 V =0.1362 V =0.1715
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
19.65 13.25 15.73 24.58 16.49 20.72 na na

U2 ,_02364  p=03514  p=04719 p=00777  p=04194  p=0.189%
V=0182  V=01727 V=01630 V=02037 V=01669  V=0.1871

Abbreviations used in the table: Chi-sq.—Chi-square test value; p—p value; V—Cramer’s V test value.

Table 3. Statistics for Chi-square test of independence and Cramer’s V test for Lithuania.

Entity/Question G1 G2 CSs1 CS2 F1 F2 U1 U2

Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =

Government Gl na na 19.06 13.11 13.79 21.25 16.33 22.18
overnme a a p=02654 p=03612 p=03144 p=01692 p=04304 p=0.1374
V =0.2647 V =0.2535 V =0.2600 V =0.2795 V =0.2450 V =0.2856
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =

2 na na 18.02 13.57 7.69 9.35 13.06 80.71
- - p =0.1150 p=0.1385 p =0.5654 p =0.6730 p =0.3644 p =0.0000
V =0.2972 V =0.2579 V =0.1942 V =0.2141 V =0.2531 V =0.6290
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =

Civil cs1 19.06 18.02 na na 16.30 22.22 7.71 12.68
society p =0.2654 p =0.1150 - A p=0.1780 p =0.1363 p=0.9571 p = 0.6959
V =0.2647 V =0.2972 V =0.2826 V =0.2858 V =0.1683 V =0.2159
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =

cs2 13.11 13.57 na na 13.29 27.05 9.46 20.20
p=03612  p=0.1385 a a p=01500  p=00076 p=06632  p=0.0633

V =0.2535 V =0.2579 V =0.2552 V =0.3641 V =0.2153 V =0.3147
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Table 3. Cont.

Entity/Question G1 G2 CSs1 CS2 F1 F2 U1 U2
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
Firms F1 13.79 7.69 16.30 13.29 na na 9.85 16.28
p=0.3144 p =0.5654 p=0.1780 p = 0.1500 - - p =0.6288 p=0.1786
V=02600 V=01942 V=02826 V=02552 V=02198 V=0.2825
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
P 21.25 9.35 2222 27.05 na na 14.57 16.37
p =0.1692 p =0.6730 p=0.1363 p =0.0076 - - p = 0.5565 p=0.4271
V=02795 V=02141 V=02858 V=03641 V=02314 V=02454
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
Universit Ul 16.33 13.06 7.71 9.46 9.85 14.57 na na
y p =0.4304 p =0.3644 p =0.9571 p =0.6632 p =0.6288 p = 0.5565 -
V=02450 V=02531 V=01683 V=02153 V=02198 V=02314
Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. = Chi-sq. =
22.18 80.71 12.68 20.20 16.28 16.37
U2 n.a n.a

p=01374  p=00000 p=06959 p=00633 p=01786  p=04271
V=0285 V=06290 V=02159 V=03147 V=02825 V=0.2454

The authors, after analyzing the relationships between the helix actors, conducted
in-depth interviews with leaders in their scientific fields (at the university) and a practice
case study was analyzed to discover their views on the relationship between science and
business. An explanation as to why the relationship between scientists and business
representatives is weak is provided by the interview results. From the interviews, the
authors aimed to determine the characteristics and challenges regarding the relationship
between science and business. After listening to the narratives from research participants
about their work experiences, three themes became apparent: anchoring to subjectification
of ethics, the need for new governance of research, and new establishment. Participant
reflections will be used to illustrate on these themes and explore the ways they are related.

Anchoring to subjectification of ethics. Responsibility is mainly related to an individual’s
morality. However, morality does not exist without a social context, which, in ideal cases,
creates a community of ‘moral friends” H. M. Engelhardt [47] was concerned about society
having a variety of moral perspectives and lacking substantive moral content based on
shared beliefs and values. Therefore, when we have too many formal regulations, we
become ‘moral strangers’ instead of ‘moral friends’ [47,48].

The narratives of the respondents implies ‘ambivalent concern’, meaning, by enlarging
moral obligations of science in connection to society, we threaten to create a phenomenon
of ‘moral strangers” guided by formal agreements instead of free consensus.

“Academics have long-standing traditions of moral norms such as justice, integrity,
consciousness, free will, etc. < ... > On the other hand, the business community has
corporate social responsibility norms that say the same norms [...] but often business and
science apply the same norms differently. Science and business continue to have a different
language about ethical norms < ... > I doubt whether we need more ethical or moral rules
<... > I think that greater regulation would lead to more divergent interpretations and I
doubt whether this will help to work better”.

“In every case of business research, we sign an agreement that covers many aspects
<... >Idonot know whether we need some other cooperation. < ... >1could not imagine
what this could be”.We observed that narratives from scientists were imbued with a sense
of uncertainty, arising from the lack of critical attitudes towards existing ethical procedures.
The lack of critical attitudes tend to support modernist forms of governmentality [49]. Thus,
responsible research and innovation guidelines could serve “to create flexible and adaptive
governance systems that better manage scientific and social uncertainties” [50].

There is a need for new research governance. The narratives from scientists revealed a
contradiction between traditional science governance and open science idea.
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“When it comes to open science, we mainly refer to wider open access to published
results. It would be irresponsible to open up raw data to the public in sensitive areas, such
as air pollution measures, which are often very complex, and the reader needs competence
to understand them”.

“Open science needs open industry and business. Quite often, businesses buying
research services from a university write a specification in contracts so that the results are
only available to the company. This means that the company decides how much and what
results will be open. Moreover, business decisions relate to the impact of information on
the image and economic factors”.

“It is too difficult to have open science when it comes to sensitive data on air pollution
and the environmental impact of industry, as every information can trigger a major debate
and have a negative impact on the company’s image and even on the economic aspects”.

“Knowledge is a competitive advantage for business, so companies are reluctant to
disclose information”."Modern governance’ implies an attempt to shape individual and
collective behavior performed by rationalities or discourses, and not by individuals or
classes of individuals. Therefore, in order to study modern governance, we have to study
how different forms of rationalities, regarding responsibility in science, are conceptualized
and justified, and to whom the practice of responsibility is distributed [9]. Cannella and
Lincoln note that the ethics discussion (within critical social science) can be interpreted
as a form of governmentality; meaning, any construction of ethics represents a form of
governance [49].

There is a need for a new establishment. There is a strong narrative about the need for
radical scientific changes, to have successful open research and innovation.

“Open science is possible to develop alongside with artificial intelligence. When we
have huge and complex data, where analysis is based on billions of combinations, we need
more than simple counting”.

“We need more establishments with an entrepreneurial approach which would not
replace traditional science model, it can be complimentary”.

“Open science can serve as technical platform for very complex interdisciplinary
projects < ... > it is important to give a task and standard”.

We looked into several recently established organizations (considered “science clus-
ters”) and/or associations that offer multiple memberships. One instrumental case study
involving a robotics cluster presented a unique and challenging form of teamwork. Its objec-
tives included incentives for inventors, ensuring cooperation between science and business,
linking the development and introduction of robots in the economics field and creative
industries, while providing a high quality environment for the development of innovations.
Representatives from the robotics cluster participated in an exhibition comprised of young
scientists. The team won an award for their robot prototype-manipulator.The manipulator
was designed, considering the technical requirements specified by the company UAB
“Schmitz Cargobull Baltic”. While developing this innovative project, students gained
interdisciplinary knowledge and teamwork skills, and learned how to prepare the design
documentation. The lecturers (coordinating the project) strengthened the relationships
between the social partners.

Robotics cluster participants focused on the information sharing process, networking,
and working differently than traditional teams. They discovered that networking and
information sharing is easier to develop due to enablement from ICT systems for small
platforms, and other sharing spaces. They discovered that the most difficult challenge is in
the development of team working.

Many experts of this cluster note that contemporary organizations have to create a
team-working spirit that is different from the traditional one. Moreover, they have to find
different narratives [46]. Cluster participants focused on constructing an ‘incubator” of
shared value partnerships instead of a serial-process driven system; it is based on the
following principals:
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- External activity (combination of internal and external activity) vs. internal focus
(focus on trust, cohesion, and effective work processes).

- Extensive ties (internal ties supplemented with both strong and weak ties outside the
team) vs. ties to other members (efforts to build close ties and strong identity).

- Expandable tiers (core, cooperation, and outer-net tiers) vs. one tier (one structural
tier: team versus environment).

- Flexible membership (movement across tiers—and in an out of team) vs. stable
membership (leaders and members).

Mechanism for execution, i.e., coordination among tiers vs. coordination among
individuals [51].

The robotics cluster noted the importance of a national innovation ecosystem. Follow-
ing the worldwide trend for automation and digitalization of industrial processes, defined
as Industry 4.0, the governments of both countries have launched national committees
to cultivate industrial competitiveness. In Lithuania, this committee was later integrated
into a larger national platform for digitization of industry, called “Pramoné 4.0”. The main
goal of the platform is to endorse the digitalization of business industrial processes at the
national level. To ensure a purposeful, continuous development of Industry 4.0 in Lithua-
nia, “Lithuanian industry digitalization roadmap 2019-2030" [52] was further introduced,
setting a strategic direction, and identifying necessary strategic actions. “Working groups
of Lithuanian Industry 4.0 platform after a series of round table debates and analysis of
technological foresights (mainly High level strategy group on Industrial technologies under
the European Commission review of key enabling technologies (KETs), EC (2016) study
on advanced manufacturing technologies, Factories of the Future roadmap, Robotics 2020
Multi-annual roadmap, foresights by Imperial College London, Gartner and McKinsey
group insights), have agreed on the certain list of technologies that will have the biggest
impact on the digitalisation of Lithuanian industry until 2030” [52] (p. 11).

5. Discussion

In the updated version of the Global Competitiveness index (GCI), innovation not only
involves technological innovation, but, in a broader notion, an “ecosystem” (environment)
conducive to the generation of ideas and their implementation, in the form of new products,
services, and processes in the global marketplace [53].

Thus, the concept of responsible research and innovation go beyond the delimitation
between good and bad, correct and incorrect; it also involves complex judgements, taking
into consideration all that might happen.

The implementation of an approach based on responsible innovation in the industrial
ecosystem is currently seen as an opportunity to launch the process. The COVID-19
pandemic has a particular role to play in the interdisciplinary debate on the protection of
the industrial ecosystem; the scientific discussion should be strengthened and continued
across the globe. We should note that the scientific discussion is actually advancing. For
example, Ranjbari, et al. analyzed three pillars of sustainability in the wake of COVID-19
and noted that, “the COVID-19 pandemic has immensely impacted the economic, political,
and environmental pillars of sustainability in human lives” [4] (p. 1). We share the view of
other researchers that theoretical applications and practical conclusions should be provided
for governments, authorities, practitioners, and policymakers to alleviate the negative
impacts of the pandemic on sustainable development and to realize the sustainability
transition opportunities post-COVID-19. There are discussions on how to identify action
priority areas post-COVID-19 to fulfill the sustainable development goals (SDGs) at the
country level (i.e., basic needs; economic growth and industrial infrastructure; social
sustainability; environmental sustainability) [5,54].

As a follow-up to this debate, we conducted further research, where we combined
several strategies and perspectives. The cases we studied illustrated the application of
ethics and responsibility combined with value-based collaborations, using ideas from
different sources, and incubating small, agile teams to test them. The Quadruple Helix
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model indicates that, when considering an environment (conducive to idea generation and
innovation), we should also consider collaboration among businesses, societies, govern-
ments, and universities (science sector). This approach is in line with what was presented
by Bellandi et al. [44], who noted that, if there is good cooperation between these actors in
the ecosystem, it is conducive toward the smooth implementation of innovations, including
social innovation. Research on social capital for respondents in Poland and Lithuania
confirmed the findings of Hadjielias et al. [28], specifically that a high level of social capital,
especially trust, facilitates the entrepreneurial process. Moreover, the authors agree with
Koottatep et al. [35], in that, by analyzing (and understanding) the interactions of company
innovators with stakeholders, i.e., key partners, we can better understand the innovation
process for development. This will allow us to develop responsible research and innova-
tion (RRI) methods, i.e., research that will not only help a business make profits, but also
contribute to the common good of society and science.

Our research narrative shows that RRI lacks clarity in how it could be practically
applied in traditional research. Nevertheless, RRI is relevant in innovations, because, in
designing technological solutions, we often encounter the Collingridge dilemma, when the
full functionality and impact of a technology cannot be easily predicted until it is sufficiently
developed and widely used, after which time it is difficult to make any substantial changes.
Therefore, research participants noted that we need strong transparency to implement RRL
This is all the more important because, as the authors’ research indicates, there is often a lack
of trust in stakeholders; when there is trust, there is cooperation, and interdependencies
between ecosystem stakeholders are stronger. The authors therefore agree with the findings
by Nordberg et al. [43], who noted the important of innovations emerging as a result of
collaboration between all helices. An example of such collaboration is, as pointed out by
Gupta and Rubalcaba [55], collaboration between universities and startup enterprises.

The study showed that scientists have different opinions about the roots of RRI
in today’s science and industry. Regarding industrial representatives, responsibility is
often understood as commitment to the client and legal norms; for scientists, it is about a
commitment to the academic ethics code. Therefore, both scholars and business people raise
questions about desirable attitudes of responsible innovation and desire clear definitions
on the types of responsibilities to be fulfilled by innovators. We see a problem, because this
point of view, which seeks to sort and define the scope of responsibility, aims to narrow
down responsibility based on personal interests. According to the authors, however, when
innovating, it is important to be guided by the philosophical approach of responsibility
to each person, as having one “piece” of responsibility (more so than everybody else).
Responsibility that carries such a meaning encouraging discussions about the welfare of
society and nature; responsibility is then understood as more than just an absence of guilt.
In order to develop such responsibilities, the role of the university is crucial [8] as it shows
a link between responsible technology application and personal ethics.

In future research, we recommend examining the new variables of RRI cooperation
and integration in the industrial ecosystem by adapting the Fivefold Helix model. The
sustainable development component can be strengthened further; thus, the “fifth spiral”
could be applied in future investigations. In future research projects, the authors also
intend to expand the research geography to include EU countries.

It should be added that the literature should continue to explore the regulatory effect
of advanced technology usage policies.

6. Conclusions

The research narratives conducted in this article suggest that cooperation between
stakeholders from different sectors, i.e., business, science, government, and civil society,
is necessary for social innovations to be implemented, and to allow innovate ideas to run
more smoothly. In this study, the relationship between universities (more broadly the
scientific community) and the business community in two Central and Eastern European
countries, i.e., Lithuania and Poland, were investigated.
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The narrative of this paper suggests that people from different sectors, i.e., university
and industry, have become increasingly aware of the emergence of science and industry
cooperation as an ‘open platform’ enlarged with society and policy. They note the problem
of making research public and transparent in the new mode of cooperation; however,
they articulate RRI as a framework of shared taxonomy for application of ethics and
responsibility. Regarding RRI approach extension: RRI is becoming an umbrella concept for
science and business cooperation, based on social responsibility and open innovations. RRI
is challenging the traditional approaches toward co-operation, product commercialization,
disclosing information, etc.

As a result of our analysis, we found that the main challenges are related to new
developments in science governance, which enable one to go outside the traditional ap-
proach, particularly when ethics are addressed to particular methodological rules of grand
narratives. The research shows that, at times, there are contradictions in understanding
the RRI between researchers/scientists and scientific policymakers (regarding the value of
public research and innovation, science policy is considered a “privileged role” in driving
economic growth). Moreover, in business, we need to enlarge ethical considerations far
beyond client satisfaction or financial obligations. Hence, the Quadruple Helix model was
used to analyze the relationships in the innovation ecosystem.

The research results indicated that, in Poland and Lithuania, there is a statistically
significant relationship between trust in government and its activities and willingness to
cooperate (or rather, willingness to engage in pro-social activities). The study indicated
that, in Poland, there is a strong relationship between government activity and trust in
government and public officials; it highlighted the importance of society feeling that their
voices matter; and revealed that civic engagement can benefit other people. Unfortunately,
the majority of respondents do not trust the government, which is not conducive to people
feeling that their voices matter. Moreover, respondents believed that the government
takes ‘little action’ regarding matters that benefit society and the common good of, i.e.,
other members of the ecosystem. Such an assessment of actions from the government and
public officials will certainly not encourage enterprises, universities, or society (especially
businesses) to cooperate with the government in implementing innovations. In Lithuania,
on the other hand, such findings mainly concern the relationship between the government
and universities. There is a strong relationship between the government and universities,
specifically concerning trust in public officials and confidence in the integrity of academics
and their performance.

According to the research, the same is true for cooperation among companies. In both
studied countries, it was found that, if there is trust in public officials, then companies are
more inclined to implement actions related to helping others. Thus, it can be concluded
that this increases the propensity of implementing social innovations. Similarly, strong
relationships and statistically significant correlations were found in relationships with
the public. When local communities are willing to engage in community service and
volunteering, then companies are willing to engage in social innovation. It also works the
other way round, i.e., when society perceives that companies engage in such activities, then
society feels that their activities make sense. It can be concluded that social capital fosters
cooperation between companies, society, and government. It can therefore be presumed
that, as pointed out by Mazzucchelli et al. [27], its existence also fosters the development
and strengthens the competitiveness of companies.

The authors in this study also proved that there was a lack of dependence/strong
relationship between firms and universities in the two studied countries. There was also
no statistically significant relationship between trust in universities and innovations under-
taken by companies. Although a significant number of respondents believed that university
staff are honest, this does not translate into cooperation between science and companies.

In-depth interviews conducted by the authors revealed a strict localized attitude
toward responsibility, namely, industrial representatives believe that scientists should be
responsible for their field, while industrial representatives should take responsibility for
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their own field. This viewpoint conflicts with the ecosystem approach, when a company is
viewed not as a separate firm, but as a member of a business ecosystem, with participants
who are interdependent and primarily governed by self-regulated behavior. However,
the cluster case study provided rather optimistic insights. Cluster participants focused on
constructing an ‘incubator’ of a shared value partnership, where ideas were gathered from
many different sources, and small, agile teams were incubated, to test and iterate them on
the application of ethics, responsibility, and communication.

The conclusions presented by the authors regarding the relationship between business
and universities in Poland and Lithuania, i.e., in the region of Central and Eastern Europe,
are beneficial for science. The authors indicate that there is still no ecosystem approach to
the implementation of social innovation. In this region of Europe, there are still barriers
to the existence of such an approach, especially between companies and universities.
Furthermore, new activities could be identified for science-business—public-policymakers
to strengthen the implementation of RRI understanding in the industrial ecosystem, i.e.,
internal university activities and expertise; STEM; engaging commercial stakeholders in
research and social media; and expressing the values of RRI in the industrial ecosystem to
all actors.

Admittedly, the study carried out in this paper has some limitations, including gen-
eralizing the conclusions obtained here to the entire population. Nevertheless, it seems
that, with the development of RRI embedded within the Quadruple Helix model, we are
moving toward a new kind of cooperation between science and business, a peculiar small
social contract, where both sides agree on revising their fundamental principles, such as
freedom or capital, in the name of a new vision of welfare and well-being.
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