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GLOSSARY OF MAJOR TERMS DEFINITION

Commercial Economy. Aspects of an economy tied to the exchange of goods, ser-
vices, and labor activities having a set monetary value (Business Dictionary, 2020).

Human-centered Innovation. An accommodation of the major forces driving innova-
tion in today’s global economy: the accelerating business trend to designing innovations
to serve human requirements first, and the burgeoning demand for transparency and ac-
countability in pursuit of positive, sustainable economic development (Perelman, 2007).

Human-centric Innovation. Inspired talent is the engine of innovation. At its most
effective, innovation is an inherently human endeavor. Successful innovation happens
when people with skills, experience, and capabilities come together to understand or
predict, and then address, other people’s challenges. Talent, like capital and technol-
ogy, is a key success factor for innovation. Inspiring potential talent will drive innova-
tion and growth. (The Global Innovation Index, 2014).

Human-Centric Innovation Ecosystems. These are ecosystems where all agents col-
laborate cooperatively to develop and nurture the essential attributes of the human
capital needed in order to achieve innovation. These attributes include available skilled
labor, higher education, digital, technical education and other soft skills necessary for
innovation, supporting infrastructure and technology, governmental and other sourc-
es of funding, successful talent retention and attraction of highly educated individuals
(Balezentis and Ingram, 2017; Ingram, 2018).

Higher Education Policy. The system of directives implemented by the government
to higher education institutions that dictates their governance, systems of regula-
tions, funding schemes, methods of operation and organization in society (Gorni-
tzka, 1999; Pfiffner, 2004; Osbourne 2007; Pfeffer and Salancik, 2003; Lipnicka and
Verhoeven, 2014).

Higher Education Sector. All universities, colleges of technology and other institu-
tions providing formal tertiary education programs irrespective of their source of fi-
nance or legal status. The higher education sector encompass all research institutes,
centers, experimental stations and clinics that have their R&D activities under the di-
rect control of, or are administered by, tertiary education institutions (UNESCO, 2020).

Higher Education Systems. Tailored policy-mandated systems of higher education
models implemented by the Government according to the purpose of higher education
(Gellert, 1993b; Schwartzman 2001; Arthur et al., 2007; Sam and van der Sijde, 2014).

Higher Education Institutions. Institutions arranged according to whether they or-
ganise university or non-university provision. Those providing non-university edu-
cation are further subdivided into centres which offer advanced vocational training
cycles and specialized education institutions. (Eurydice, 2020).

Higher Education. Tertiary education, provided by universities and other higher
education institutions, is the level of education following secondary schooling. Higher

15



education play an essential role in society, by fostering innovation, increasing economic
development and growth, and improving more generally the well-being of citizens (Eu-
rostat, 2020).

Innovation. A linear process consisting of basic research to technology develop-
ment and on to test/evaluation, demonstration, deployment, commercialization, and
ultimately, market penetration (Perelman, 2007).

Innovation Ecosystems. A network of interconnected organizations, organized
around a focal firm or a platform, incorporating both production and use side partici-
pants, and focused on the development of new value through innovation (Autio and
Thomas, 2013).

Knowledge Economy. Greater reliance on instant access to information generating
facts and intellectual skills for the productive advancement of economic activities of
private and public organizations (OECD, 2005).

New Public Governance. Modernization of the government and public sector and
collectively termed post-new public management or digital-era governance (Os-
bourne, 2007).

New Public Management. The new approach to governance of public service organi-
zations to make public services more ‘business-like, using private sector management
models. Individuals are treated as “customers” or “clients” (in the private sector sense),
rather than as citizens. (Dunleavy et al, 2006; Page, 2007).

New Public Administration. The managerial side of public administration that im-
proves the quality and efficiency of public services (Aderibigbe et al., 2014).

Public Policy. Public policy is a process about selecting strategies and making
choices (Raipa, 2002).

Open Coding. Primary coding done according to the source structure and style of
the sub-categories extracted (NVivo, 2019)

Vocational Education. Training in skills and teaching of knowledge related to a spe-
cific trade, occupation or vocation in which the student or employee wishes to partici-
pate, undertaken at an educational institution. Vocational education could be initial
training during employment or a combination of formal education and workplace
learning (EU Commission Eurostat, 2016).
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INTRODUCTION

Thematic relevance of the dissertation. Progressive economies all share a common
element to quality innovation: talented, human capital. In countries where innova-
tion occurs at a moderate pace, the assumption is that education does not necessarily
render better economic benefits (Jucevicius, 2004). However, collaborative platforms
between universities, governments and industries that generate the commercialization
of knowledge and skills for innovation (Lowe, and Marriott, 2006), could potentially
work better when a strategic, human-centric approach is applied. Therefore the crea-
tion of human-centric innovation ecosystems is crucial as human-centric is the core
of innovation and when channeled through higher education learning, a curricula de-
veloped with innovation in mind results in human capital that are problem-solvers
(Weisberg, 2006; Sternberg; 2009; Isaksen, Dorval and Treffinger, 2010; Proctor, 2018).
A systematic critical literature analysis has highlighted several problems relevant for
management sciences:

- 'The traditional approach to innovation by the higher education sector is inclined
to train and educate the human-resources for innovation without understand-
ing role of the problem-solving aspects of innovation entails iteration, empathy
and an interdisciplinary approach to the creativity process (Isaksen, Dorval,
Treffinger, 2010). These traits, equivalent to human-centered design, when ap-
plied to achieve innovation enables total involvement of the end-users of inno-
vation in the problem-solving process (Roser et al, 2009; Smorodinskaya et al.,
2017; Luthans, Youssef and Rawski, 2011; Proctor, 2018). As such, the human
resources tend to view innovation in an abstract sense where it created for the
people and not with the people that it should impact on. This leads to higher
education being remote and inertial to innovation when it comes to human
resources development for problem-solving aspect of it (Buchori and Malik
2004; den Ouden, 2011; Nagshbandji, 2017; von Stamm, 2011; den Ouden, 2011;
Choudhary, 2017);

- Problem-solving is the attribute that defines quality innovation and innovation
ecosystems (Luthans, Youssef and Rawski, 2011; Proctor, 2018). The university
setting could ideally be the starting point for human-centric innovation eco-
systems as it consists of the perfect environment to incubate opportunities to
establish human resources stakeholder cooperative ecosystems in addition to
offering formal education and vocation training directly related to innovation
(Jongbloed, Enders and Salerno, 2008; OECD, 2017). Yet as potential conven-
ers and collaborators for quality ecosystems, the higher educator sector greatest
impact to nations through innovation is the large quantity of human resources
it generates annually which leads to how the policy that support this trend dem-
onstrates that talented human capital from higher education systems does lead
to quality innovation outputs (European Commission, 2003; Laredo et al., 2007;
Ramirez-Corcoles and Manzaneque-Lizano, 2015; Zaharia et. al., 2016; Pedro et
al., 2019; Chang et. al., 2019);
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- Opportunities to apply ecosystems theories such as business ecosystems, entrepre-
neurial ecosystems, innovation ecosystems and knowledge-based ecosystems to ex-
pand the scope of the higher education sector’s contribution to innovation is signifi-
cant (Iansiti and Levien, 2004; Moore, 1993:1996; Pralad, 2005; van der Borgh et.
al, 2012). However, the advent of the knowledge society have increased the impor-
tance of integrating the human-centered design for value capture from innovation
considering the number of human-centric activities linked to it (Moore, 1993:1996;
Buchori and Malik 2004; den Ouden, 2011; Nagshbandi, 2017; von Stamm, 2011;
den Ouden, 2011; Choudhary, 2017). The higher education sector is no exception
to this. This dissertation will generate new knowledge on how human-centric in-
novation ecosystems as a resource in the higher education sector, can strategically
capture value for all stakeholders and beneficiaries of the ecosystem.

Level of research of the scientific problem. The dissertation is based on the human-
centered approach to innovation in the context of knowledge society era. Quality hu-
man capital for innovation is conventionally trained and developed through the formal
systems of the higher education sector, promulgated by the supporting internal and
external conditions of human-centric innovation ecosystems. Application of human-
centric innovation ecosystems is a theme that has been insufficiently explored however
is evidenced by the features of the knowledge society. The term “human-centric in-
novation” is predominantly linked and explored in smart technologies, artificial intel-
ligence and robotics fields, with human-centric in the management field of marketing
pertaining to several terms such as “customer-centric, customer-focused, human-
centered or people-focused” which are all human centric names due to the object of
the product offerings. Human-centric innovation does exists and have emanated from
eminent global think-tanks, organizations and companies such as the Global Innova-
tion Index (GII) (Cornell University, INSEAD, and WIPQ, 2014), IBM (2020), Fujitsu
(2014) and the human-centered design as the strategy for achieving value capture in
innovation in the knowledge society. As a strategic resource for human-centric inno-
vation, human-centric innovation ecosystems through the human factor achieves the
implementation and developmental aspects of it (Alpkan, et al. 2010; Mahsud, Yukl,
and Prussia, 2011; Mariz-Perez, et al. 2012; Prajogo and Oke, 2016; Kianto, Sdenz and
Aramburu, 2017). The role and social value of human capital for enterprise or institu-
tions success is acknowledged in research conducted on advanced economies that have
benefited and are the pacesetters for innovation (Lauzikas and Miliaté, 2020a). This
is crucial for increasing the intellectual capacity of the human resources for regional
development of nations (Neverauskiené and Gruzevskis, 2009; Lauzikas and Miliate,
2020a & 2020b; Szara and Slusarczyk 2020). Research on human capital development
have assessed the various the investments possibilities and integration of human capital
into the labor market for national development. This revealed that while conditions at
the regional level are not created for adults who seek to get occupation or requalifica-
tion, it is crucial that investments for qualification or re-qualifications is allocated to the
improvement of the human resources for innovation (Rodriguez-Pose and Vilalta-Bulfi,
2005; Neverauskiené and Gruzevskis, 2009; Sverdlova, 2014; Laskowska and Danska-
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Borsiak, 2016; Aleknavi¢iuté, Skvarciany and Survilaité, 2016; Prakapaviciaté and
Korsakiené, 2016; Kottaridi, Louloudi, and Karkalakos, 2019; Lauzikas and Miliaté,
2020a & 2020b; Szara and Slusarczyk 2020; Capsada-Munsech and Valiente, 2020; De-
laney, 2020). Moreover, the concept of human capital is not adequately reflected by the
personal qualities (attributes) of individuals, rather through the personal qualities (gen-
eral competence) in the qualification structure of employees have increased (Heckman
and Rubenstein, 2001; Heckman and Carneiro, 2003; Heckman, 2007; Heckman, 2008;
Neverauskiené and Gruzevskis, 2009; APA, 2018; Holmberg-Wright and Hribar, 2016;
Alva, 2019; Lauzikas and Miliiité, 2020a & 2020b; Szara and Slusarczyk 2020). A num-
ber of studies conducted on the higher education policy in innovation have addressed
the interface between the higher education sector to the competitiveness and develop-
ment of economies, not many have analyzed the impact of the policy on the develop-
ment of human-centric innovation ecosystems. The impact of the higher education
policy is very significant and in terms of innovation ecosystems, many researchers have
investigated it as concepts of knowledge transfer and knowledge resource (Frankort,
2013; Schofield, 2013; Belitski and Heron, 2017; O’'Reilly et. al 2019; Appio et al, 2019),
university-industry cooperation (Schaeffer et. al, 2018; Ranga et al, 2017; Markkula
and Kune, 2015; Jin-fu, 2010; Mascarenhas et al, 2018) entrepreneurships (Portuguez
Castro, et al, 2019; Belitski and Heron, 2017; Bischoff, 2018; Carvalho, et al 2010; Brush,
2014) smart specialization (Romano et al, 2014; Jucevicius et al, 2016; Lopes et al, 2018;
Lopes et al, 2020; Santos and Caseiro, 2015; Nieth et al, 2018; Schiuma and Carlucci,
2018), entrepreneurial universities (Guerrero et al, 2016; Schiuma and Carlucci, 2018;
Secundo et al 2019; Markkula and Kune, 2015; Romano et al, 2014), open innovations
(Carayannis and Campbell, 2011; Schiuma and Carlucci, 2018), social innovations (Ro-
mano et al, 2014; Markkula and Kune, 2015; Schaeffer et. al, 2018; Appio et al, 2019)
and as a dynamic capabilities resource (Heaton, Siegel and Teece, 2019).
Human-centric innovation ecosystems is a strategic resource that could improve
innovation and higher education outcomes, dualistically. The EU higher education
sector in itself have consistently undergone many major reforms for the last three dec-
ades to address both issues (Nokkala, 2007; Corbett 2011; Hoffman and Holzhuter,
2012; Enders and Westerheijden, 2011; Lipnicka and Verhoeven; 2014; Jongbloed,
Enders and Salerno, 2008; OECD, 2017; European Commission, 2018j; European
Commission, 2019). Due to the skills mismatch leading to low productivity levels in
labor, cyclic fluctuations in the labor market and regional innovation development,
this misallocation has consistently led to the reduction of productivity gains from the
human capital (Stoll, 2005; Galgéczi and Leschke 2016; McGuinness, Konstantinos
and Redmond, 2017; WEE, 2019). At the planning stage of policy, the higher educa-
tion should expand to include strategies that incentivize the outputs of cooperation
activities that collectively address the managerial challenges of skills mismatch and
talent development. Currently structural funds address this however through a formal
ecosystem framework at the national policy planning stage for the higher education
sector, could collectively generate human-centric initiatives to address talent develop-
ment and skills mismatch challenges issues. Harmonious ecosystem environment is
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dependent on integrating managerial strategic targets for survival and value genera-
tion. The large networks of the higher education sector already have incentives and
tools in place to support such environments for increasing the sector’s contribution to
innovation (Mason, 2009; Holmes and Mayhew, 2015; Delteil, and Kirov, 2016; Hou-
ston, et al 2016; Camilleri and Camilleri, 2016; Dewi and Suharti, 2018; Editor, 2018;
Capsada-Munsech and Valiente, 2020). However, qualitative tools within an ecosys-
tem framework could enhance the tangible outcomes of the higher education sector
contribution to innovation in the knowledge and commercial economies. This would
be useful for evaluating the true level of skills mismatch from the sector.

The value framework of the internal and external environmental networks of eco-
systems is crucial for success through strong cooperation activities and alliances that
strengthens it (Tansiti and Levien, 2004). This is the same for the higher education
sector where research supporting this have claimed greater satisfaction levels on the
outcomes and value of the outputs generated. Moreover assessing the innovative de-
velopment of an industrial enterprises entails research on how the perceived risks and
threats that affect the innovative activity could impede potential success (Penrose, 1959;
Schultz, 1960; Schultz, 1961; Romer, 1986; Lucas, 1988; Barro, 1990; Teece et al., 1997;
Heckman and Rubenstein, 2001; Heckman and Carneiro, 2003; Kamath, 2007; Al-Ala-
wi et al., 2007; Heckman, 2007; Heckman, 2008; Ramirez-Corcoles and Gordillo, 2014;
Mahoney and Kor, 2015; Pedro et al,, 2019; Chukurna et al, 2020). Applying this to
human-centric innovation ecosystems in the higher education sector, greater contribu-
tion to innovative success comes from strong cooperation, trust and sustainable solu-
tions within an ecosystem framework. Governance and management of human-centric
innovation ecosystems entails the New Public Governance (NPG) model research and
theory framework incorporated with the modern organizational practices of the inno-
vation-driven private sector. This could generate new knowledge on innovation ecosys-
tems that adopt the human-centered approach and contribute to the fields of New In-
stitutional (NI) and Resources Dependency Theories (RDT) in management sciences.

Scientific problem. What are the theoretical principles for human-centric inno-
vation ecosystems development and how should the impact of the higher education
policy be evaluated.

Dissertation research object is evaluate the impact of the higher education policy
on human-centric innovation ecosystems.

Dissertation research aim. To empirically evaluate the higher education policy im-
pact on human-centric innovation ecosystems. The proposed suggestions developed
from the evaluation would support the management and strategic use of human-centric
innovation ecosystems to strengthen the competitiveness of higher education sector.

Dissertation research objectives formulated to achieve the aim of the dissertation
are:
1. To critically analyse literature on ecosystems, human capital, higher education
systems and develop a conceptual framework of the ecosystem.
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2. To conduct an empirical research to assess the relevance of the human-centric
innovation ecosystems framework developed using Lithuania as an experimen-
tal case;

3. To designate the position of human-centric innovation ecosystems in the higher
education sector from the main findings and its application in the management
and planning of institutions and resources.

4. The use of human-centric innovation ecosystems as a resource for strategy devel-
opment in the decision-making and planning processes for the higher education
sector from the main insights of the empirical research findings.

Dissertation research methods. Systematic, critical review of scientific literature
and articles. Document analysis on national cases of EU Member States policy on higher
education and innovation outcomes using the New Public Governance perspectives in
addition to New Public Management and New Public Policy theories. Further on in the
analysis, it was necessary to evaluate ecosystems, human capital and institutions within
the higher education sector according to the New Institutional and Resources Depend-
ency Theories as resources and institutions interconnected according to the objectives
set for innovation and ecosystems” development. A conceptual theoretical framework
was developed for human-centric innovation ecosystems to identify the stakeholders
and beneficiaries and their role, processes of how the ecosystem should work at each
level and the value creation captured. In order to test if the developed theoretical frame-
work is correct and valid as a strategic resource for the higher education sector, it was
necessary to conduct a qualitative case study and get insights from Experts with scientif-
ic and practical knowledge in the field. Prior to the data collection process, unstructured
observations were done on the higher education environment. The following steps were
then applied for collecting data in the field: (a) formalizing interviews with the experts;
(b) case study on the Republic of Lithuania (c) constant comparison process, data satu-
ration, coding and extraction of the themes using Nvivo (2019) to assess the qualitative
dimensions for human-centric innovation ecosystems development according to the
Expert’s responses. The next step was to further evaluate from the findings, the impact
of the higher education policy according to the strategic needs of higher education sec-
tor. This was done through inductive analysis on the findings from the research.

Scientific novelty of the dissertation. The novelty is determined by the aim and
objectives of the scientific research. In the course of developing research, the disserta-
tion will significantly supplement knowledge to the field strategic management and
planning of management sciences in the following ways:

1. The concept of human-centric innovation ecosystems is defined according to
how the ecosystem is developed using the human-centered attributes of the
human factor to achieve innovation skills useful to create quality innovation,
through utilization of the formal higher education skills and training attained.

2. After conducting a critical review of scientific literature on ecosystems, human
capital, higher education systems, a conceptual framework of human-centric
innovation ecosystem was developed. The constructed framework permitted
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evaluation of value creation in the ecosystem at all levels for the stakeholders and

beneficiaries of the higher education sector.

3. Relevance of human-centric innovation ecosystems is emphasized according to
how it used as a strategic resource for the higher education sector. Focus areas
for effective utilization of human-centric innovation ecosystems in the higher
education sector are assessed according to the insights from the Experts:

3.1. Strengthening of collaborative networks with stakeholders and beneficiaries
to address smart specialization and skills mismatched should be oriented
towards new practice and learn or innovate and research degree programs
in higher education institutions.

3.2. Align higher education institutions study programs to the labor market
through collectively affiliating the mission, objectives functions of the eco-
system according to each stakeholder and beneficiaries’ needs strengthens
the performance of higher education sector, structure and functions both in
quality and quantity.

3.3. The evaluation of non-higher educational factors relative to human capital de-
velopment for contribution to the knowledge and commercial economy, would
be monitored by the quality assurance indicators developed for the ecosystem.

3.4. The significance of the socio-economic, industry, academia and sectorial
stakeholder environment in human-centric innovation ecosystems be mon-
itored by the quality assurance indicators to measure how those factors sup-
port the ecosystem’s survival.

3.5. Tools and resources developed to measure the performance, outcomes, pro-
cesses and impacts on the development of the ecosystem should be done as
a ratio to the inputs.

3.6. Provide a comprehensive approach to support management teams in the
higher education sector in the process of analysis and decision-making of
the ecosystems strategy to increase the competitive advantage of the sector.

4. The position of human-centric innovation ecosystems is conceptually at the stra-
tegic planning phase of policy for the higher education sector.

5. Human-centric innovation ecosystems is set as a strategic goal in line with high-
er education institutions mission and vision to innovation.

Defended statements.

- Applying human-centric innovation ecosystems at the planning stage of policy
for the higher education sector effects cooperation networks through the strate-
gies developed to collectively address the challenges and issues of talent develop-
ment in the sector.

— The problem of generating a harmonious ecosystem environment in the higher
education sector is to integrate human-centric innovation ecosystems in each in-
stitutions according to the managerial targets set by policy; currently existing in-
centives in place to support such environments are formalized cluster networks
in the biotechnologies, nanotechnologies and fintech sectors that are hardly ap-
plicable to the large networks of the higher education sector.



- Using human-centric innovation ecosystems would make visible the sector’s
input and future performance as a ratio of the outcomes; there is a scarcity of
qualitative tools to measure the tangible outcomes of the higher education sector
contribution to innovation in the knowledge and commercial economies within
an ecosystem framework.

- The value of human-centric innovation ecosystems is identified from the levels
of inputs of the ecosystem to the knowledge and commercial economy; the qual-
ity assurance indicators set by the higher education sector for monitoring the
ecosystem would disclose this.

Main findings of the dissertation research. In the course of the research conduct-

ed, the following significant findings have been achieved:

- Human-centric innovation ecosystems are embedded in a network of actors in
higher education sector. Its suggested position is at the planning stage of policy
development due to the strategic nature of the ecosystems to support the mana-
gerial functions, vision and mission of the higher education sector for the devel-
opment of human capital for innovation.

— 'The case study of Lithuania revealed that policy related to education and train-
ing, lead stakeholders and beneficiaries to proactively choose methods concur-
rent and supportive of innovation ecosystem development. Therefore, the impact
of policy at the planning stage of human-centric innovation ecosystems develop-
ment is evaluated according to the kind of solutions formulated to strengthen the
collaborative networks with stakeholders and beneficiaries of the ecosystem.

- Technically oriented higher education institutions that have stronger and closer co-
operation with its stakeholders and beneficiaries in businesses and industry within
human-centric innovation ecosystem network have a high smart specialization
and entrepreneurship profile. Research-oriented higher education institutions that
cooperate closely with partners in HORIZON2020 projects, participate in com-
petitive funding to support scientific and research activities leading to innovation
have a high research profile. These instances indicate stronger partnerships and
cooperation and strengthens the higher education sector’s competitive advantage.

- 'The attributes of the human capital derived from the internal and external envi-
ronments for human-centric innovation ecosystems in HEIs, are higher in entre-
preneurships, being different innovative and collaborative. Within human-cen-
tric innovation ecosystems, quality assurance indicators monitor the qualitative
inputs, processes, results, outputs and outcomes on the attributes of the human
capital for innovation.

- 'The significance of the socio-economic, industry, academia and sectorial stake-
holder environment in human-centric innovation ecosystems permit the formu-
lation of quality assurance indicators to measure the ecosystem’s survival.

The suggested tools and resources for monitoring of the quality assurance are:
1. Quality of human capital produced.
2. Incentives for talent development.
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3. Greater cooperation ties among key actors (stakeholders and beneficiaries).
4. Institutions in the higher education sector’s strategic goals.
5. Institutions functions (role) in higher education sector to innovation value creation.

- Most progressive institutions in the higher education sector have stronger co-
operation ties, an internal and external environment aligned to its vision and
mission, centrality of innovation in its activities, quality human capital and
talent. The findings indicate that strategic monitoring of the quality assurance
indicators evaluate the ecosystems’ competitive advantage status through out-
comes and outputs generated. This shows that the features and attributes of
ecosystem have taken into account quality rather than quantity as well.

- Greater cooperation strengthens the higher education sectors’ position to the
knowledge and commercial economies. Through human-centric innovation
ecosystems, the higher education sector contributes to the continuous devel-
opment of these economies through the quality of the human capital produced
and talent developed through its systems. Both knowledge and commercial
economies requires human resources, first, to create the technology and digi-
tization platforms for instant access to knowledge, then secondly develop the
tools for its commercialization. The quality assurance indicators of human-
centric innovation ecosystems evaluate the strategies for integrating more
practical learning and research into studies also as a ratio of inputs to pro-
cesses, outputs and outcomes in the knowledge and commercial economies.

- Higher education institutions in Lithuania contribute to both knowledge and
commercial economies however positioning human-centric innovation eco-
systems into the functions would enable systemic quality evaluation of inputs
into the commercial and knowledge economies.

- Higher education sector’s systems of learning, practice and research aligned
closer to all stakeholders and beneficiaries involved particularly for the expec-
tations on the outcomes of higher education attainment. Human-centric inno-
vation ecosystems ensures that institutions forming its network align teaching
methods that are relevant and inclined to the knowledge society, beneficial for
stakeholders and actors and ensures that quality and quantity of outputs are
measurable. Strategic partners developed through these collaborative struc-
tures and relations have greater importance and presence in policy develop-
ment for the higher education sector. Utilization of human capital and talent
as resource tools and strengthened collaborations across institutions results in
greater resource optimization in human-centric innovation ecosystems.

Practical value of the dissertation research findings. The comprehensive frame-
work of human-centric innovation ecosystems is significant for the higher education
sector due to the following reasons:

- Human-centric innovation ecosystems is a strategic resource in management
sciences for monitoring quality ecosystems that create innovation aligned with
the objectives, missions and functions of its stakeholders and beneficiaries. The
ecosystem was evaluated qualitatively according to how it served the purposes of
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the higher education sector as a strategic resource tool for strategy development
to capture value in innovation. This new and significant for management science.

- The conceptual theoretical framework developed for human-centric innova-
tion ecosystems is relevant and correct as it is suitable for assessing research on
human-centered type innovation through the human capital possessing higher
education. This is new knowledge generated on innovation ecosystems features
that adopt the human-centered approach to human capital development in the
higher education sector.

- The research additionally designated the true position of human-centric in-
novation ecosystems in the higher education sector. This is new and useful as
the practical benefits are the management science approach utilized to develop
better strategies for quality collaborative ecosystems leading to new synergies,
greater optimization of resources and improvement of the higher education sec-
tor’s general performance in addressing issues with all its valued stakeholders
and beneficiaries of the ecosystem’s network.

Implications of the scientific problem. The main implications of the impact of
the higher education policy on the development of human-centric innovation eco-
systems are:

— Cultural and socio-economic (macro-environment). The socio-economic and
cultural environment also determine whether human-centric innovation eco-
systems harmoniously develop considering the factors, actors and funding to
support it as a strategic resource for the higher education sector.

- Institutional (eso- and meso-environment). The institutional implication origi-
nates from possible weak inter- and intra-cooperation between institutions im-
pede the ecosystem’s development. The overall internal and external institutional
environment, resources, technology and infrastructure needed to support its
functions should be considered as well.

- Skills development (micro-environment). Human-centered features such as
trust, communication, organizational and institutional culture to innovation are
several barriers to human-centric innovation ecosystems development in the
higher education institutions.

— Individual (talent). At the individual level, human-centered features such as
skills development, aptitude and an inherent motivation for innovation.

Structure and organization. The dissertation is structured according to the formu-
lated aims and objectives of the dissertation. Part one consists of a critical and overview
on literature developed on ecosystems, human capital development, higher education
systems and governance which are significant for developing the theoretical framework
of human-centric innovation ecosystem for the empirical research. Part two consists of
the rationale of the methodology for the research, methods and data collection instru-
ments. Part three consists empirical research and evaluation of the practical applica-
bility of the findings according to the impact analysis of human-centric innovation
ecosystems development. Figure 1 provides the structure of the dissertation.
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1. CRITICAL ANALYSIS OF LITERATURE ON ECOSYSTEMS,
HUMAN CAPITAL AND HIGHER EDUCATION SYSTEMS
AND GOVERNANCE

1.1. Theoretical Framework on the Organizational Features of Innovation
Ecosystems, Human Capital and Higher Education Systems

1.1.1. The Concept of Ecosystems and Analysis of the Implications
of Human-centric Innovation Ecosystems

The role of human factor in the innovation process is consistently acknowledge by
scholars, with an emphasis on its particular qualities (Langrish et al, 1972; Utterback,
1975; Rothwell et al, 1974; ven de Ven, 1986; Wolfe, 1994; Martins and Terblanche,
2003). Rubenstein (1976) states that the innovation process is a ‘people process’ where
successful innovations of the past were as a result of the human factor fulfilling a varie-
ty of roles, which in most cases are informal. Though innovation management consists
of merging it with change management, more interest in the innovation ecosystems
created, developed and inhabited within certain networks according to a shared busi-
ness need have increased (Iansiti and Levien, 2004). Many scholars contributing to
its early fundamental development chronologically, perceived innovation ecosystems
initially as business ecosystems (Moore, 1993), entrepreneurial ecosystems (Pralad,
2005) innovation ecosystems (Adner, 2006) then as knowledge-based ecosystems (van
der Borgh et. al, 2012) where ecosystems are researched contextually according to sev-
eral different theories. However, further research by other scholars’ states that ecosys-
tems can be further categorized according to four types instead of which are termed
as knowledge, entrepreneurial, business and innovation ecosystems (Scaringella and
Radziwon, 2018; Yu-Shan Su, Y. et al., 2018). These theories, institutional, resource
dependency and isomorphism institutionalism (DiMaggio and Powell, 1983; Powell
and DiMaggio, 1991; Pfeffer and Salancik, 1978), have been analyzed at the individual
(micro-), the enterprise (macro-) and network (meso-) levels (Teece, 2007; Zott and
Amitt, 2010; Nambisan and Sawhney, 2011) and linked to the concept of open inno-
vation and co-creation. Mitleton-Kelly (2003), Moore (1993) and Iansiti and Levien
(2004) asserts that of all the varieties of ecosystems researched, the complex evolv-
ing archetypical nature of business ecosystems enables its distinctness contextually.
Furthermore, a new approach proposed by Adner (2006) implies that the innovation
strategy should be ‘matched’ according to the innovation ecosystem. Hence, Adner’s
(2006) definition from a human-centric perspective defines innovation ecosystems as
networks that convert products or services into ‘coherent’ customer-centric solutions.
Thus, as the core-elements of the growth strategies of organizations, these ecosystems
rapidly evolve into complexed, networked systems consisting of a wide range of sec-
tors and industries. Through interactions forged, the associative coordination costs
involved in these ecosystems are radically reduced due to the human-centric approach
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used (Adner, 2006; Yu-Shan Su, Y. et al., 2018). As a strategy, innovation ecosystems
should shorten the overall goal of achieving gradual benefit for companies (Yu-Shan
Su, Y. et al,, 2018). The vast array of inter-connected actors and players working coop-
eratively to progressive and develop the system’s symbiotic relationships and connec-
tions that exist. Chronologically, the beginnings of innovation ecosystems are anal-
ogized initially as relatively chaotic and undefined (Dedehayir et al., 2018; Yu-Shan
Su, Y. et al., 2018), consisting of four roles that emerge with each progressing from a
business ecosystem into an innovation ecosystem (Adner and Kapoor, 2010; Yu-Shan
Su, Y. et al., 2018), according to the Figure below.

Leadership (Moore, 1993 & 1996; Moore 2006;
lansiti & Levien, 2004; Teece, 2007; Torres-
Blay, 2000; Adner, 2006; Pierce, 2009).

Direct Value Creation (Adner and Kapoor,
2010; Adner and Kapoor, 2016; Adner, 2017)

Value Creation Support (Adner and Kapoor,
2010; Acs, 2017)

Entrepreneurial Ecosystem (Porter, 1990;
Isenberg, 2010; Isenberg; 2011; Isenberg,
2014).

Figure 2. Origins of Innovation Ecosystems
Source: Developed by the Author according to Yu-Shan Su, Y. et al., 2018;

Business and innovation ecosystems inherently are not the same networked con-
cepts, as the key distinguishing feature differentiating of each are ‘value capture’ (busi-
ness ecosystems) and ‘value creation’ (innovation ecosystems). The biological analogy
applied emphasize this structure as an economic concept between agents grounded on
strong relationships and a common foundation (Moore, 1993; Iansiti and Levien, 2004).

Qualitatively, the structural framework of innovation ecosystems derives from
terms used in a biological ecosystem (Shaw and Allen, 2018). These terms describe
ecosystems’ framework as the organism specie of a business model, a community, or a
population. The natural structure consists of other pathways of interspersed business
models, biomes or ‘ecosystems within ecosystems’ existing in its internal framework.
In contrast, Walrave et al. (2018) in providing a description of the external framework
of ecosystems within the context of its innovation-based, socio-technical environment,
asserts that each network pathways links to a potential or existing value proposition.
Another perspective from the researchers Smorodinskaya and Russell (2018), states
that innovation ecosystems frameworks derived from ‘complexity science’ and encom-
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pass defined generic properties. Furthermore, Smorodinskaya and Russell (2018) ar-
gues that for innovation linked to these ecosystems framework, should not be ascribe
as a term pertaining to technological innovation but rather as an extension to it. This
generates the statement of what features of the human factor accounts for innovation
and economic growth, in addition to technology and capital. The latter usually does
not accrue initial fixed research costs as the former, yet it characteristically contribute
to the efficiency of a commodity or service developed, commercialized and termed
as “soft” innovation through knowledge transfer (Smorodinskaya and Russell, 2018).

Quantitatively, ecosystems’ framework have evolved according to the value chain or
the technology used in for its simulation (Yu-Shan Su et al., 2018). Luo (2018) states
that ecosystems can either diverge (split) or converge (remain intact) and usually de-
pendent according to the technological composition or the diversity level of the selec-
tion capacity applied in the value chain. Nishino et al (2018) modelled the theory of
ecosystems as an ever- evolving collaborative networks that comprise mainly of strate-
gic partners who as actors in the systems have indirect reciprocal relationships purely
derived on the balance theory. Hence, the cooperative networks existing between
them can either develop or collapse. For the former, those ecosystems can still fail
even after achieving temporary success. Thus, in order for those ecosystems to thrive,
there should exist a wide variety of strategic partners in the system in order to enhance
and strengthen the cooperative relations that exist and actors with lower capabilities
for enriching the ecosystems to leave with stronger actors dominating and influencing
the networked system formed (Yu-Shan Su et al., 2018). In this instance, the human
factor is the dominant partner (actor) when categorize as an innovation-led commu-
nity framework intended for innovation (Smorodinskaya et al., 2017). Community is
a human-centric term, which according to its scale or size can function as large global
wide networks to a small ad-hoc, networked-based groups.

The quintessential nature of innovation ecosystems in the era of non-linear inno-
vation and digitalization, Smorodinskaya et al., (2017), contends that its true essence
developed for the market is irrespective of its geographic locality (World Economic Fo-
rum, 2015). Therefore, ecosystems perceived as an environment more conducive for
innovation development, promulgate value co-creation through collaborative activities
that are human-led. Value co-creation though primarily viewed as a business strategy
derives from the interactions between producers and consumers. This has evolved to
“active, creative and social processes through collaboration between producers and us-
ers” (Roser et al, 2009; Smorodinskaya et al., 2017). On the other hand, collaboration
connotes the various form of developed interactive communication modes or methods
between networked actors in an innovation system. Based on this implication, in order
to ‘co-create’ innovation, all actors should share a common vision, strategy, distinction,
and obligations (Camarinha-Matos and Afsarmanesh 2008; Smorodinskaya et al., 2017).
When evaluating innovation ecosystems case analysis in terms of ‘value creation” and
‘value capture’ the very nature of its structure can stimulate the national innovation eco-
system capacity through the rich source of human resources. Though achieved through
strategic partnerships fostering innovation capacity through relevant platforms several
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implications can cause these type of ecosystems to succeed or fail. Therefore, constant
evaluation/assessment, directionality at the national policy level(s), technological risks
and availability of all resources that prompts innovativeness at the human factor level is
imperative. Proper governance of innovation ecosystems are vital in achieving its effi-
ciency and full potential. Therefore, efficiency and attainment of the ecosystem potential
depends on the type of environments and interactions between all actors (researchers
and institutions such as enterprises, HEIs and research firms). Entrepreneurial ecosys-
tems, as an example demonstrates that through the webbed relationships of diverse ac-
tors through collaborations results in new opportunities through entrepreneurial activi-
ties. The human-centric aspect is where knowledge transferred aligns with the processes
with organizational objectives. As a communicative process, knowledge is a key evolu-
tionary dynamic consisting of assigned meanings (Flores, Pereira and Graga 2017).

Finally, innovation ecosystems are multidisciplinary concepts. Studies from econ-
omy literature focuses more on the role and motives of the system (otherwise termed
as the outcomes) in generating ideas (Gomes, Facin, Salerno, and Ikenami, 2016;
Suominen, Seppdnen, and Dedehayir, 2016; Schulte, 2019). For innovative ideas to be
efficiently generated, developed, tested and ultimately scaled for developmental im-
pact, they require coordination, collaborative action, resources and ability of multiple
interconnected actors such as government, civil society, the private sector, universities
individual entrepreneurs and others to work together. The entrepreneurial ecosystem
model derives on the foundation of the entrepreneurial universities according to re-
searchers, whilst the human-centric innovation ecosystem derives from the common
factor existing in all the actors of this innovation ecosystem, which is the human factor.
The human factor consists of human capital that possess the skills, training, motivating
and intelligence to initiate innovation and its process. The traits of a human-centric
system are learning without barriers, the motivated inspired human capital, training
the talented human capital, attracting them through highly ranked universities that
offer quality education, and offering highly compensation packages and working con-
ditions that will retain them. Successful innovation as seen through the lense of the
human factor occurs only when people with skills, experience and capabilities collabo-
rate to understand, or predict and then address the challenges in society.

1.1.2. Analysis of Human Capital Development Relating to Higher Education
Attainment: Knowledge, Competencies and Skills Outcomes

Classic economic theories have often envisaged human capital from an educational
perspective (Alva, 2019). These theories implies that investments made in formal edu-
cation and training prepares the human resources to achieve better working condi-
tions, organizations and firms to achieve efficiency and productivity and countries to
achieve economic prosperity (Alva, 2019). Referring to human capital, Bontis (1996)
states that in today’s knowledge society, this cadre may be the only source for nations
to achieve sustainable competitive advantage in the globalized era. Becker (1993), the
father of human capital theory, states that human capital as intangible assets, are the
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outcomes of education, training or investments aimed at increasing the human re-
sources with knowledge, expertise, and skills. Human capital is further termed as the
aggregate of abilities, competencies, collectively called intellectual or intangible assets
acquired during the course of a human being’s life in addition to formal and informal
education and training that result in productive utilization for the benefit of individu-
als, society and nations. Other definitions of human capital addressing the cognitive
abilities pertain to the economic and social value of human capital that developed
through lifelong learning (Alva, 2019). Moreover, early research indicate that invest-
ment in people results in improved work quality and overall economic benefits for
organizations, institutions and governments. The economic and social development
of societies demonstrates that investments in learning and education resulting in a
cadre of qualified human capital leads to positive outcomes both at the individual and
societal levels (Becker, 1964; Kaplan and Norton, 2004; Schultz, 1961; Denison, 1962).
Early research on human resource development supports this as well. Evidence docu-
menting the processes and outcomes that affect the capacity of human capital to ad-
vance high-level, knowledge-based activities that cultivates and generate innovations
(Khasawneh, 2010). Becker (1993) elaborates on the necessity of educating the human
capital with general and specific training. General training (literacy) is non-transfera-
ble rentable skill useful for institutions and organizations in society that utilize human
capital as it primary source in the factors of production (Bassi, 2001). The second type
specific training, refer to skills or knowledge useful to a single employer or indus-
try (Huselid and Barnes, 2002). One of the more common notion concerning human
capital studies is the concept that the evaluation of human capital purely lies on the
knowledge and skills gained from formal tertiary level education (Valente et al., 2016).
Valente et al. (2016), states that this is fractional compared to abundant cognitive skills
actuated through the labor force in the generating and utilization of knowledge.
Human capital development through higher education institutions enable more ef-
fective management on talent and skills development and in cooperation with external
stakeholders, identify talent gaps and skill priorities in society. This includes recruit-
ment, selection, induction and placement of quality faculty members for teaching and
their continuous quality development to train and educate human capital (Khasawneh,
2010). As an individual, human capital, which is an amalgamation of knowledge, skills
and other capabilities, created through formal training or education, is a psychologi-
cal attribute that every human resource possesses (Alva, 2019). In this stance, human
capital are complex, intangible elements containing multidimensional constructs both
at the individual and institutional levels according to Alva (2019), Khan and Quaddus
(2018). Further supported by Huselid and Barnes (2002) at the organizational perspec-
tive, the value of human capital concerts to a resource strategic for enabling a firm’s
competitive advantage. At the individual level, Alva (2019) acknowledge that the theo-
retical origins of human capital have morphed into novel relevant studies. These stud-
ies focuses on the intangible aspects of human capital as an important resource, key to
firms’ operations, or albeit the heart and soul of production processes. Becker (1993:
1964) and Schultz (1961) reiterates the importance of human capital as the catalyst for
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achieving a firm’s consolidation of several key organizational dynamics. Thus, several
theoretical approaches including the Resource Base View (Penrose, 1959), the Knowl-
edge Base View (Al-Alawi et al., 2007), the Dynamic Capabilities View (Teece et al.,
1997), the enterprise Competencies View (Mahoney and Kor, 2015) are summarized in
Table 1 to define human capital at the organizational and individual theories:

Table 1. Human Capital Theories based on Knowledge, Skills, Abilities, And Other Skills (KSAOs)

Individual Level Theories Organizational Level Theories
The Resource Base View (RBV) are The Dynamic Capabilities View
those theories that connects or (DCV) are those theories that
associates the individual resources | demonstrate how human capi-
Human | of human capital to a sustainable tal, as a ‘flexible’ resource can be
Capital competitive advantage (Penrose, adaptable to external changes
1959). (Teece et al., 1997).
Theories

The Knowledge Base View (KBV) are | The Competencies View (CV) are
those theories focused on demon- | those theories relating to those
strating how human capital, as the | human capital dimensions that
source of knowledge, used as a stra- | generate specific competences for
tegic resource (Al-Alawi et al., 2007). | firms (Mahoney and Kor, 2015).

Created by the Author according to Penrose, 1959; Teece et al., 1997; Al-Alawi et al., 2007; Maho-
ney and Kor, 2015; Alva, 2019.

These theories evaluate human capital according to the principal qualities devel-
oped through higher education offered by higher education institutions at the institu-
tional and organizational levels. For the purpose of this research, the individual level
theory is examined and taken into consideration purely because it translates one of
the most important facets of human capital, the human-centric qualitative dimension
(Alva, 2019). While the quantitative dimension of the individual level is more numeri-
cally and proportionally applicable to the knowledge, skills and capabilities that the
human capital encompass, it examines how human capital generates greater produc-
tivity for firms. Schultz (1961) adds that investments allocated to the development
of human capital translates to economic benefits for firms at the sectorial level. The
cognitive skills and capabilities developed through formal higher education, termed
the Big Five personality traits theory, are other factors of the human capital that deter-
mines a firm’s success (APA, 2018; Holmberg-Wright and Hribar, 2016; Alva, 2019).
Collectively, the non-cognitive abilities linked to the idiosyncrasies, motives and per-
sonality traits of the human capital required for the labor market are nurtured through
socialization, honed through formal education and accrued through lifelong educa-
tion (Heckman and Rubenstein, 2001; Heckman and Carneiro, 2003; Heckman, 2007;
Heckman, 2008). Contextually, the assumption is that the important skills considered
categorically habitual outputs of the highly educated human capital with higher educa-
tion according to the Table below would be:
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Table 2. Skills Required of the Highly Educated Human Capital for Human-Centric Innova-

tion Ecosystems

Intangible Input Skills (Human Capi-
tal at the Individual Level)

Intangible Output Skills (Human

Capital at the Individual Level)

Knowledge, Skills, Abilities, and Other
Skills (KSAOS) according to the Knowl-
edge Base View (Al-Alawi et al., 2007):

o Analytical skills

e Critical thinking/ Problem solving
skills
Strategic thinking skills
Risk taking/ Showing initiative
Quantitative skills
Creativity skills
Entrepreneurship skills
Collaborative skills

e Qualitative Dimensions (Schultz,

1961);

Economic Dimension (Schultz,
1960; Romer, 1986; Lucas, 1988;
Barro, 1990);

Cognitive Dimensions (APA, 2018;
Holmberg-Wright and Hribar,
2016; Alva, 2019);

Intellectual Capital / Knowledge
creation Dimensions (Kamath,
2007; Ramirez-Cércoles and Gor-
dillo, 2014; Pedro et al., 2019);

Knowledge, Skills, Abilities, and Other
Skills (KSAOS) according to the Resource
Base View (Penrose, 1959):

e Collaborative skills
Entrepreneurship skills
Strategic thinking skills
Analytical skills
Critical thinking/ Problem solving
skills
Communication skills
e Leadership skills
e Creativity skills

Intellectual Capital / Knowledge
creation (Kamath, 2007; Ramirez-
Coércoles and Gordillo, 2014; Pe-
dro et al., 2019);

Cognitive  Dimensions  (APA,
2018; Holmberg-Wright and Hri-
bar, 2016; Alva, 2019);

Qualitative Dimensions (Schultz,
1961);

Economic Dimension (Schultz,
1960; Romer, 1986; Lucas, 1988;
Barro, 1990);

Knowledge, Skills, Abilities, and Other
Skills (KSAOS) according to the Compe-
tencies View (Mahoney and Kor, 2015):

o Industry-related skills through prac-
tical experience
Collaborative skills
Decision-making skills
Leadership skills
Communication skills
Global mind-set
Creativity Skills

Cognitive Dimensions (APA, 2018;
Holmberg-Wright and Hribar,
2016; Alva, 2019);

Qualitative Dimensions (Schultz,
1961);

Economic Dimension (Schultz,
1960; Romer, 1986; Lucas, 1988;
Barro, 1990);
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Table 2. Skills Required of the Highly Educated Human Capital for Human-Centric Innova-
tion Ecosystems (continuation of the table)

Intangible Input Skills (Human Capi- Intangible Output Skills (Human

tal at the Individual Level) Capital at the Individual Level)

Knowledge, Skills, Abilities, and Other | e Non-cognitive Dimensions (Heck-
Skills (KSAOS) according to the Dynamic man and Rubenstein, 2001; Heck-
Capabilities View (Teece et al., 1997): man, 2007; Heckman, 2008; Heck-

o Flexible and an adaptable attitude man and Carneiro, 2003);

¢ Motivation/ Drive e Economic Dimension (Schultz,

* Global mind-set 1960; Romer, 1986; Lucas, 1988;

e Communication skills Barro, 1990);

* Leadership skills ¢ Qualitative Dimensions (Schultz,

1961);

e Intellectual Capital / Knowledge
creation (Kamath, 2007; Ramirez-
Corcoles and Gordillo, 2014; Pe-
dro et al,, 2019);

e Cognitive Dimensions (APA,
2018; Holmberg-Wright and Hri-
bar, 2016; Alva, 2019);

Created by the Author according to Penrose, 1959; Schultz, 1960; Schultz, 1961; Romer,
1986; Lucas, 1988; Barro, 1990; Teece et al., 1997; Heckman and Rubenstein, 2001; Heckman
and Carneiro, 2003; Kamath, 2007; Al-Alawi et al., 2007; Heckman, 2007; Heckman, 2008;
Ramirez-Cércoles and Gordillo, 2014; Mahoney and Kor, 2015; Holmberg-Wright and Hri-
bar, 2016; APA, 2018; Alva, 2019; Pedro et al., 2019.

As seen in the Table, the presumption pertaining to the policy of higher education
systems is the overlapping of intangible input and output skills required of highly edu-
cated human capital for human-centric innovation ecosystems.

Recently a cultural shift in policy has enacted the growing importance of intellec-
tual capital as an important resource for knowledge-driven entities (European Com-
mission, 2003; Laredo et al., 2007; Ramirez-Corcoles and Manzaneque-Lizano, 2015;
Pedro et al., 2019). Intangibly, intellectual capital acts as the framework of knowledge
resources related to the ideas and capabilities of the human capital. Kamath (2007),
Ramirez-Corcoles and Gordillo (2014) and Pedro et al., (2019) have agreed that the
intangible inputs and outputs resulting from intellectual capital is knowledge crea-
tion. Therefore, extracting from the intellectual capital framework and applying it to
the context of higher education systems, human capital then becomes one the most
important natural resources that contribute to their governance, mission and type of
administration, structure and organization (Leitner, 2004; Pedro et al, 2019) of those
systems. Moreover, human capital is the implicit and explicit knowledge possessed
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by the human resources that related to knowledge gained from teaching activities ac-
quired through formal and non-formal education and training (Ramirez-Cdrcoles and
Manzaneque-Lizano, 2015; Ramirez-Cércoles and Gordillo, 2014; Pedro et al, 2019).
When applied to New Public Governance within New Public Management theory, the
relational capital of higher education institutions would be applicable to intellectual
capital of human capital theory.

Human resources indistinctively refers to the development of skills and knowledge,
shaped according to the needs of labor markets. Human resources contrary to human
capital are ‘indispensable resources’ for economic growth and the development of na-
tions. Usually an effective resource for quantifying and formulating the developmental
goals to achieve prosperity for these territories. Through Classical Economic theory,
the capital accumulation of the human resource is the main determinant of economic
growth. On the other hand, Neo-classical Solow Growth Model postulates that labor
and capital as ‘endogenous’ factors and technology the ‘exogenous’ factor contributing
to the realization of economic growth for nations (Hassan et. al., 2019). Considering
aside the endogenous factor, labor as in human resources development is the cata-
lyst for endogenous technological innovation (Hult, 2009 as cited by Hassan in 2019).
To support Schultz’s (1960) human capital theory through higher education, Romer
(1986), Lucas (1988) and Barro (1990) points out that human capital development
endogenously benefits nations economic development (Schultz, 1960; Romer, 1986;
Lucas, 1988; Barro, 1990). Nevertheless, many scholars maintains that economic de-
velopment is externally linked to human capital (Chang et. al., 2019; McConnell and
Brue, 1988) and according to their level of education attained and skills demand in the
labor market (Chang et. al., 2019).

Early research by Schultz (1961) shows that there is a linear relationship between
tertiary level education attainment and economic growth. Significant evidence
proves that the education sector does indeed contribute to both individual and soci-
etal advancement leading to advanced, thriving economies globally. The higher edu-
cational attainment level of the human capital collectively contributes significantly
to the GDP growth of nations (Zaharia et. al., 2016; Chang et. al., 2019). Empirical
investigations conducted by Gao (1998) supports this with the success of emerg-
ing economies such as South Korea, Singapore, Hong Kong and Taiwan. Through
continuous improvement to the educational structure and lifelong learning of the
talented, skilled human capital, these nations have reaped economic growth through
innovation. Furthermore, Chang et al (2019) states that academic training through
higher education and vocational educational training significantly reflects a nation’s
educational progress and advancement as well (Chang et al, 2019). On the other
hand, for countries that lag in innovation related economic growth through its stock
of human capital system, Barro (1996; 2000) points out using the growth regression
theory, that minimum level higher education is enough to achieve this (Barro, 1996;
Barro, 2000). Marquez-Ramos and Mourelle (2019) supports this by claiming that
the linear relationship between higher education attainment and economic growth
does not necessarily leads to greater economic growth. Therefore, countries lagging
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in innovation linked to the large stock of human capital possessing higher educa-
tion, usually take advantage of this deficit through a meritocratic higher education
system. This system practiced by emerging and some developed countries preserves
the value of higher education attained by a small percentage of a country’s popula-
tion. Nonetheless, innovations are implement better with human capital possessing
higher education (Acemoglu at al. 2002; Valente et al., 2016; Barro, 1996; Barro,
2000). Schultz (1961) further highlights the linear, positive of this when analyzed
from the ‘massification’ of education approach utilized by advanced developed, in-
novative nations. Massification of higher education enables the development of the
human resources without merit place on higher education attainment, as it is nec-
essary for the economic growth of nations (Schultz, 1961). Moreover, numerous
research supports this, as economies from developed advanced OECD economies
(territories) tend to have larger proportions of the population possessing higher
education. Though higher education attainment is beneficial economically for in-
novative nations (OECD, 2014), it is the inertial model to teaching and training that
places the correlative relationship between talent development and innovation in a
vacuum. For innovation ecosystems, evidence does support that higher education
naturally contributes to quality innovation. Yet innovation has evolved to become
more human-centric recently and with higher education inertial model of teaching
and learning, more incentives should generate to inspire the talented human capital
to drive innovation and growth for nations.

1.1.3. Systems of Higher Education Governance and the Prerequisites
of the Human-centric Approach to Higher Education

Historically, European universities’ origins emanate from three higher education
models. The Humboldtian (German), Napoleonic (French) and Anglo-Saxon (British)
higher education models emerged consecutively as paradigms reflecting the chang-
ing purpose of European higher education (Gellert 1993a and 1993b; Schwartzman
2001; Sam and van der Sijde, 2014). Unilaterally, as each model replicated tailored
policy-mandated education systems, the Anglo-Saxon two-fold “liberal education”
(universities) and “character formation” (vocation institutions) models first ampli-
fied the importance of “personality development and generation” approach through
liberal education (Arthur et al., 2007). This granted greater institutional autonomy
and freedom for British HEIs to transform the learning curricula competitively to
a student-centric approach. The American-based, Anglo-American model is quite
similar, with a predominantly multi-disciplinary student-centric research-based cul-
tural approach. This model further radicalize many western-type higher education
institutions from traditional ‘ivory towers” of knowledge to orchestrators of innova-
tion ecosystems, thus creating an internal value chain system adopted by its European
predecessors as well.
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Figure 3. The Value-Chain System of Human-Centric Innovation Ecosystem in Generating the Key
Success Elements for Innovation
Source: Developed by the Author

For human-centric innovation ecosystem, Figure 3 demonstrates how this inter-
nal value chain system of research (German), practical (French) and liberal educa-
tion (Anglo-Saxon) creates an external value chain system of talent, capital and
technology for the continuous development of the human capital for human-cen-
tric innovation ecosystems. The Anglo-American model radicalized higher educa-
tion towards a structured approach to teaching, learning shorter study completion
periods through a massified, merit system. This system lessens the inertial effect
practiced by European-styled education systems (Buchori and Malik 2004), as it
stratifies the merit levels higher education according economic returns in career.
Meritocracy guarantees quality innovation ecosystems as ‘merited’ higher educa-
tion motivates human capital to pursue innovation leading to knowledge-based
economy. Conceptually for EU Member States, modern stratification of innovation
according to the historical models of higher education ascribes each State according
to the Figure below.
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Figure 4. Understanding National Innovation within the context of Higher Education Models.
Source: Created by the Author according to the EU Regional Scoreboard, 2018

As illustrated, the priorities and policies of the higher education sector depends on
the environment on which they derive. Indicators that measure the impacts of these
differences predominantly relies qualitatively on the inputs, outputs and outcomes of
activities. These contextualize a more meaningful understanding of how higher educa-
tion systems are organized and governed as well as the relevance of attaining higher
education qualification. With the inclusion of a vast diversity of institutions, actors
and stakeholders, the higher education sector have evolved into complex systems of
relationships and interconnectedness existing at the institutional, national, regional
and international levels (OECD, 2017; Jongbloed, Enders and Salerno, 2008). For the
last few decades, several factors influenced its structure, qualifications classification
schemes, governance and programs that ensure transparency throughout the system.
Hence, significant efforts to evaluate and manage the intellectual of the human capi-
tal becomes crucial for quality innovation ecosystems upon the completion of each
qualification level (bachelor, master or doctoral qualification levels). Applying the
New Public Governance theory, modern European HEIs have evolved implicitly into
a mix of public service and partly new public administration. As public service de-
fines a function or a combination of functions closely inter-relation to the end-user,
HEIs are public service institutions consisting of functions regulated by legislation,
socio-economic values, culture and other coercive elements (Pfiffner, 2004; Osbourne
2007). Therefore, the theoretical features of these services and service system in refer-
ence to HEIs are applicable to analyze the premise of its governance. Concerning the
end-users of HEIs public services, which may be students, the State or even the knowl-
edge economy, the many ‘production’ processes involved inevitably leads its govern-
ance and public service functions regulated by the relevant education ministries. The
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process itself is purely multifaceted and heavily influences each administrative arm of
HEIs through the embedded service-oriented networks existing. Actors within these
networks collaborate to produce new knowledge, skills and innovations abstractedly.
Henceforth, NPG influenced-HEIs are mostly research and knowledge driven organi-
zations essentially involved in the development, creation, dissemination and preserva-
tion of knowledge. These universities normally make vital contributions to the social
and economic development of a country and thus enable growth to be achieved (Iqbal
et al,, 2019). Researchers state that improved processes and services in higher educa-
tion lead to activities that generate greater knowledge application and utilization that
enhance organizational competitiveness. Moreover, it is the practice of knowledge
management which is useful for achieving essential successful change implementation
and organizational goals (Imran et al., 2017; Al-Kurdi et al., 2018; Igbal et al., 2019)
in organizations have now been applied to the higher education to address the exist-
ing gaps that affect the system (Igbal et al., 2019). Hence, NPG redefines the tasks and
responsibilities of HEISs as critical actors in national innovation systems that contribute
to the Europe of Knowledge (OEU, 2006; Pedro et al. 2019). From this stance, HEIs
contribute to two fundamental differentiated economies the knowledge economy and
the commercial economy. The knowledge economy is essentially more reliance on in-
formation access that generates facts and intellectual skills for the productive advance-
ment of economic activities of private and public organizations. Equally, the commer-
cial economy are aspects of an economy tied to the exchange of goods, services, and
labor activities having a set monetary value. Within this scope, given the significance
of these two economies, the dissertation results will contribute to the existing body of
research the social and economic value of the framework of human-centric innovation
ecosystems to the knowledge and commercial economies.

Taking into context the Lisbon Strategy, EU HEIs tasked with fulfilling the promo-
tion of human capital integral for the betterment of the EU, continuously forge and
ensure that economic and social advancement result through cooperation activities
(European Commission, 2006; Laredo, 2007; Secundo et al 2017; Pedro et al. 2019).
Though neo-institutional theorists have acknowledge that higher education systems,
have changed according trends associated with funding, (Berghaeuser and Hoelscher,
2020) universities as organizations have created institutional structures that reflect
rules legitimacy through the mission statements created. These formulated mission
statements, though limited to the economic impact and technological transfer and
less emphasis on the civic engagement embedded locally, incorporate into the regional
framework (Berghaeuser and Hoelscher, 2020). Secundo et al., (2017) further iter-
ates the divergent and changing demands of society has made the third mission of
HEIs to transform from bureaucratically administrative, to strategically focus. This
gradual shift stems from the increased demand of utilizing university graduates’ intel-
lectual capital to counter and address the economic and social stagnation persisting
in the EU region (Pedro et al, 2019). The very hybrid nature of New Public Manage-
ment (NPM), which consists of New Public Administration and New Public Policy,
is one acknowledging commercialization aspects of innovation, which is a hybrid of
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the absorptive-capacity model and the intellectual capital model (Secundo et al., 2017;
Pedro etal,, 2019). Lifelong learning as part of the third mission of the higher education
institutions through knowledge dissemination and social engagement (Secundo, et.
al, 2017) promulgates EU regional knowledge-based innovation ecosystems through
the qualified human capital. In a similar manner, Lithuanian national higher educa-
tion policy could prospectively influence how human-centric innovation ecosystems
are developed. As the government formulates the mandates of the higher education
policy and implements them into higher education institutions, mandated policies
cannot instantly create innovation in classrooms. Rather it channels the case for the
creation of innovation ecosystems that are more human-centric rather than those that
technologically and capitally based on innovation activities. From this stance, man-
dated higher education policy can be the platform for advocating resources that stimu-
late a climate that permits more innovation rather than compliance to policy. Whilst
the third mission of universities is often most reduced at the regional level since it is
correlated to economic development activities made commercial through knowledge
transfer and related to cooperation and partnership activities within local industries
(Markman et al. 2005; Shattock 2005; Berghaeuser and Hoelscher, 2020), bilaterally it
is a mutually beneficial system (Bozeman 2000; Koschatzky 2002; Kersting 2013). As
an extension, knowledge and technological transfer may involve formal and informal
transactional activities where informal knowledge and technology transfer pertains to
non-institutionalized base personnel exchange. Usually this entails “problem-solving,
conference, personal activities or those that take place with a community be it aca-
demic or commercial-based communities” (Bercovitz and Feldman 2006; Abreu and
Grinevich 2013; Moore et al. 2009; Glaser et al. 2014; Brown 2016). As further educa-
tion necessitates lifelong learning, advanced scientific training that knowledge-based
scientific work attributes knowledge development, though informal is not entirely lim-
ited to a precise timeline after formal education. Hanft and Brinkmann (2013) states
that it is more reliant on a networked-based education system. Consequently, the neo-
institutional perspective for human-centric innovation ecosystems deriving through
the formal higher education systems encompasses of a hybrid network system. This
system consists of formal advanced degree study programs, and informal short-term
professional certificate courses or educational offers through lifelong learning.

New institutionalism (NI) theory perceives higher education institutions emanat-
ing from organizationally, conventional environments, subjugated to policies that gov-
ern its criteria and standards (Scott, 1987; Oliver 1997; Gornitzka, 1999; Jongbloed
et al, 2013). As certain institutional environments set according to the implemented
type of policies inclined by either legislation or legitimization approach, their organi-
zational adaptability is dependent on the adoption of certain norms or principles into
their environmental context. This defines whether they are primarily resource resilient
or resource dependent, according to the Resource Dependency Theory (RDT) (Jong-
bloed et al, 2013). Therefore, higher education institutions, as organizations, and hu-
man-centric innovation ecosystems as resources change through the interaction with
government policies set as the impetus for the development of these innovation eco-
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systems. This approach thus centers on the premise that public policy initiatives acts
and serves as tools, assuming that a linear relationship exists. This further act as inputs
into the organizational change processes for higher education institutions to be the
catalyst for the emergence of human-centric innovation ecosystems at the institutional
level. Consequently, higher education institutions emanate from a model derived on
influence and countervailing power, contends Jongbloed et al (2013). The power and
influence of the external stakeholders of higher education systems, as organizations
garners that there is greater capacity for institutional choice rather than complying
with the external demands of policy or programs.

The environmental context of higher education institutions, are process-enacted.
Jongbloed et al (2013) argues that depending on this environment, higher educational
institutions usually align according to how its perception become the critical factors
delineating it. Moreover, as organizations perceived as the production sites for the
highly innovative human capital, higher educational institutions continually face com-
peting, characteristically inconsistent governing policies demands. In order to under-
stand how HEIs react and interact within their environment influenced by these poli-
cies, RDT states that understanding its intra-organizational factors is key. This clarifies
why HEIs selectively choose or enact environments that favor their position. From
these perspectives, the autonomy of HEIs, as emphasized through the RDT and NI
theoretical approach would be key in understanding (Jongbloed et al, 2013) which
peripheral environmental inclines the development of human-centric innovation eco-
systems. Conceptually for Lithuania, whether the prevailing environment of innova-
tion controls or detracts interdependency of resources, institutions, internal leadership
processes, power distribution (Jongbloed et al, 2013) to potentially aid human-centric
innovation ecosystems development is peripherally dependent.

Therefore, as the government determines this environment conducive to this adap-
tation, total congruence results (March and Olsen, 1984) where HEIs transforms into
institutions (Brunsson and Olsen, 1997; Thoenig, 2011) that develop quality human-
centric innovation ecosystems. As higher education institutions should provide a ‘pre-
scription for success to the human capital’ rather defining the outputs of the skills and
competencies attained (Thoenig, 2011) governmental policies inherently influencing
its environment should enable fulfilment of its third mission. Though NI prostrates
that it is precariously dangerous for governments to reform and control the higher
education system through policies to guide their operations and purpose in society,
there are trade-offs for resolving the problems and uncertainties that these institutions
faced. This theoretically affects the development of the human capital required to drive
human-centric innovation ecosystems in the long-term as important dimensions such
as organizational decision processes, priorities, and the mobilization of information,
support and opportunities take precedence. In addition, though the power issues and
tactics from the government influence how policy adoption in HEIs, achieving uni-
form stability enables a greater chance of innovation ecosystem development. Brun-
sson and Olsen (1993) further states that higher education institutions as public sector
organizations are not ‘innovation-adverse’, as there is a tendency for them to replicate
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and adapt quickly to labor market dynamics or other radical changes that threaten
their survival. Moreover, according to NI, policy reforms culturally sensitized to the
local context is questionable in terms of their effectiveness and legitimate claims for
success (Brunsson and Olsen, 1993; Thoenig, 2011) particularly when applied to in-
novation ecosystem development.

Finally, the civic or social engagement aspect of these ecosystems from a NI per-
spective will comprise of a multilateral environment that is beneficial for the State,
higher education institutions, students and the greater civil society where all actors
positioned as competent partners of society cooperate through strengthened part-
nerships with other civil organizations in society. In retrospect, for human-centric
innovation ecosystems development, the legitimacy of universities further strength-
ens. Through enhance social visibility and social commitment’ forged from educating
and research from all actors of the ecosystem, the attractiveness of HEIs increases to
students. Greater possibilities to apply academic knowledge, experience and qualifi-
cations gained directly to civil society enables their personal development simultane-
ously (Berghaeuser and Hoelscher, 2020) and justifies theoretically that the frame-
work of the higher education policy is feasible for the development of human-centric
innovation ecosystems. However, the empirical research will explore further, how
feasibly higher education policy advances human-centric innovation ecosystem de-
velopment

1.2. Peculiarities of Innovation Ecosystems Related to
the Higher Education System

1.2.1. Innovation and Higher Education: Higher Education Institutions as
Production Sites for Innovation Ecosystems

The link between the higher education system and innovation are two-fold.
Through the production of human capital and being the source of intellectual capital.
In focusing on the aspect of the production of human capital for innovation, this per-
spective assumes that higher education linearly contributes to continuous innovation
(Schulte, 2019). According to Schulte (2019), innovative capacity is highly depended
on educated human resources (Lundvall, 2008; Schulte, 2019). National innovation
ecosystems link to the higher education sector either through the shared use of physi-
cal or technological infrastructure, or through the human resources. Research sup-
porting the higher education sector’s contribution to the development of innovation
educational hubs, knowledge-intensive industries as well as science and technology
parks is evident and directly affects the innovation capacities of countries. For Lithua-
nia, empirical linking higher education attainment and innovation-actioned activities
(BalezZentis and Balkiené, 2011) states that direct contribution is low. Thus, traditional
methods of examinations as an evaluation instrument to assess students’ innovative
potential still inhibits students” problems solving skills and fosters the ‘teaching to test’
approach learning method (Jucevi¢ius, 2004; Schulte, 2019). As examinations, assess-
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ment continue to be the ‘acceptable’ method of evaluating the right ‘kind’ of human re-
sources for human-centric innovation ecosystems creativity, non-academic soft skills
are just as relevant for these networks. In other countries, for example Japan, Mexico
and Finland that exercise comparative evaluation method systems, research suggests
a prevalence in that mode of teaching and learning that hinders the development of
curiousness prevails in those educations systems. This further hinders the skills of
the human resources which impairs ecosystem development. In comparison, other
studies on Japanese and Korean HEIs, high interest and curiosity in science subjects
often leads to high academic and test performance levels leading to quality ecosystems
development. As full engagement and motivation are other skills required for innova-
tion, learning and teaching activities in HEIs should be structured in order to nurture
the development of these other skills.

Research scientists have further queried which teaching practices in HEIs could
potentially foster competence in scientific knowledge and maintain student’s engage-
ment and curiosity to innovate. Here the importance of linking the subjects taught
in universities simulated as real-world applications becomes crucial. In addressing
this, Kéarkkédinen and Vincent-Lancrin (2013) states four different types of scientific
pedagogy related students’ attitudes and performance to innovation. Investigating, ap-
plying, interacting and having hands-on experience which revealed a high positive as-
sociation, interest and enjoyment of science leading to innovation. Moreover, students’
interest in the sciences extend beyond standardized tests and examinations. Rather
more correlated to the subject theory taught. Motivation fostered alongside improve-
ment of subject knowledge and the use of on-site technology in the classroom is an-
other approach for enhancing collaboration, engagement and creative skills amongst
students as well. Kérkkiinen and Vincent-Lancrin (2013) states that technology-
enhanced teaching models such as online laboratories or educational gaming prac-
tical learning methods used in STEM education could widen and increase learning
prospects available to students. Technology, whether interactive learning tools such
as whiteboards, computer tablets or disciplined-based drawing software should be
viewed as appropriate learning and teaching aid rather than a substitute to traditional
classroom teaching. For mathematical education, researchers state that more priority
given to teaching methods that enable students with useful, fruitful long-lasting skills
rather than abilities to successfully memorize and pass tests that enables an innovative
society (The Global Innovation Index, 2014). In comparison to the common tradi-
tionally used approach such as memorization, rote-learning and teaching students’
subjects unrelated to the innovative society, a metacognitive teaching model would
enable conscious thinking and the foundation to problem solving skills. Experimental
studies verifies that metacognitive mathematics teaching can substantially aid towards
improving test performance outcomes in mathematics, in addition to fostering rea-
soning and motivation skills that contributes to innovation.

In ensuring that there are ample number of skilled graduates trained in certain key
disciplines, some HEIs have undertaken the responsibility of addressing the grow-
ing concern of increased labor market shortages in the STEM and IT areas. Reichert
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(2019), states that several universities in Poland, Amsterdam, Czech Republic, Fin-
land, Portugal, the United Kingdom, have tackled the problem through the increas-
ing and allocating of more resources to attract from the regional talent pool more
students into STEM- and IT-related subjects. The University of Warsaw (Poland), have
introduced the “Humanities in New Technologies” six-month program, that offers ad-
ditional courses to humanities study curricula for students that desire further train-
ing in programming, productivity tools science and new technologies. This program
ensures skills directly relevant to the humanities field are further honed and developed
in students through the ready-to-deployed solutions they have generated from the
actual problem exercises and projects students undertake during the program. The
Physics department at that same university have introduced more practically based
experiments at kindergartens, research, rural and community workshops as way of
contributing or giving back to society. In the Czech Republic, through the Masaryk
University’s industry-relevant STEM subjects, talented motivated graduates success-
fully recruit into the regional IT sector easily. For that particular university, while the
shift has been on decreasing the gender gap in technical related fields such as the IT
sector, it is one of the net importers of talent for all study cycles including the PhD level
(Reichert, 2019). These examples from Czech Republic and Poland are the conceptual
framework of human-centric innovation ecosystems practically applied through the
close-knit university-industry-societal cooperative network.

Taking in consideration the depth of competencies used in innovation, other ap-
proach for fostering innovative skills should extend beyond the scope of mathematics
and science. Exploring the creativity competency within the arts education program
at HEIs and its link to innovation, researchers agree that students more likely to con-
tribute to service or product innovation in this field. Winner et al. (2013) have out-
lined that arts education study program at universities foster innovation skills. Visual-
spatial and verbal skills are key skills for innovation. Enhanced verbal competences
through arts education, fields similarly like mathematics or science-based activities
are essential as well. Intelligence Quotient (IQ) through individualized music lessons
according to Winner et al. (2013) contributes to geometrical reasoning. Visual-spatial
and observational skills linked to other performing arts-based education potentially
develops emotional regulation, perception and empathy, key skills necessary innova-
tion. Collectively, these form the key important aspects of effective communication
for innovation. Evidence that supports soft skills developed are crucial for innovation
directly links arts program education to creativity. Moreover, other ethnographic stud-
ies uncovered a correlation between technical artistic skills, creativity, critical think-
ing and persistence to visual arts teaching. As these teaching methods are usually
individualized, project-based approach to learning, they potentially nurture the skills
requisite for innovation. At the organizational level, innovation management tools
such as for example ‘idea management, ‘brainstorming’ or ‘portfolio management’
contributes as well. As actors of innovation ecosystems organizations benefit from
these tools that assist in triggering the creativity of employees for continuous develop-
ment through education. Viewed as the evolutionary integration of technology at the

46



organizational context, these innovation processes operate on a push and pull basis
(Tidd and Bessant 2009). When combined these factors result in a measurable process
that fosters greater knowledge exchange and absorption in organizations cooperating
directly with universities (Prajogo and Ahmed, 2006). This validates the importance of
technical-oriented learning at universities as it also aids in visualization process during
the problem-solving stage in innovation ecosystems.

Technical-oriented learning synergistically improves the teaching curriculum
of universities while training students how to develop the traits necessary for in-
novation in real case settings. When operated in an environment that present op-
portunities to develop experience and training as the prerequisites for innovation,
students will appreciate the value of higher education more. Students will then view
higher education as requisite for developing the skills and mind-set to excel as in-
novators. Enabled through the connections formed through academia (university),
industry (business) and social (environmental) this forges and develop innovation
ecosystems that are purely human-centric. These innovation ecosystems like other
traditional ecosystems thrive organically from the co-creation process through dual
interaction between industry, technology and education. Applied research results
generates solutions that creates, and tests prototypes developed while utilizing the
expertise and knowledge offered through the higher education system. Through this,
students will directly develop several important traits necessary for human centric
innovation ecosystems:

o Social responsibility;

o Leadership skills ;

« Motivation;

o Empowerment;

« Willingness and initiative;

» An innovative psychological mind-set;
« Proactively create innovation.

These ecosystems could essentially garner greater importance for advancing and
countering economic stagnation. They also stand to promote continuous betterment
of societies through the readily transferable skills potentially attained by talent through
the higher education sector. National policy reforms to the delivery of teaching are
one of the solution for unlocking innovation through universities. The main view is
aligning the learning curriculum towards a student-centric approach. As evidenced by
Reichert (2019), several EU-based universities have substantiated that reforms to the
higher education system systematically links realistically the university’s role in inno-
vation. While some reforms introduced a system of added entrepreneurial programs
to the existing curriculum through project-based initiatives, the main objective is fos-
tering the entrepreneurial mind-set in students for solving industry future problems.
The University of Warsaw have already successfully stimulated the needed awareness
in students of the economic demand for innovation as well as the critical-thinking
skills through their very own “Humanities in New Technologies”. National policy re-
forms has also effected higher education institutions such as Eindhoven University of
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Technology (TU/e) in Amsterdam to adopt a comprehensive approach in developing
the engineer of the future. The University in acknowledging the paradigmatic shift to
the cultural perceptions of values in students and academia have embraced that future
engineers should be trained differently using newer, more relevant methods than those
utilized before. This contemporary approach is the human-centered, student-centric
approach to higher education training. At the initial start of higher education studies,
students are eager to make a great impact on society and contribute to its economic de-
velopment through the higher education attained. Hence, laboratories for conducting
research, testing activities and challenge projects that incorporate all the stakeholders
in higher education and innovation should be embedded into the curricula studies. At
TU/e it was observed after implementing the approach of the ‘active learner’, success-
ful students-based projects with industry stakeholders were linked to recent reforms
made to the higher education sector. This teaching methodology ensures actual prob-
lem-based learning connected to the current engineering industry, assessment of stu-
dents’ competence, relevance of the study curricula to industry and the development
of innovation-related skills through industry exposure was beneficial for all the stake-
holders involved. Moreover, continuous student mentorship through training could
potentially ensure that a close interaction with external knowledge creation generated
through industry links, prevent skills stagnation and disconnect for students in the
higher education system. Additionally, learning across study disciplines aids students
to optimize their skills developed in connecting with actual, problematic scenarios
within a multidisciplinary context, a caricature of real society. However these requisite
changes in current incentive systems, necessitates the re-orientation of higher educa-
tion models and their governance.

As innovation is important for driving economic growth in Lithuania it is neces-
sary to outline the parameters that influence innovation behavior in a country. In-
stitutions, academia, the industrial sector and the government all affect and impact
innovation, however factors such as funding, incubation of innovative ideas, infra-
structure, mentoring and support for innovation, financing, markets and organiza-
tions is necessary for the development of innovation ecosystems, the human factor
remains central to innovation. While qualifications-based innovation ecosystems
viewed as the solution for countering economic stagnation and fostering sustain-
able growth in highly competitive markets many scholars, attempt to understand
the underlying factors influencing it. Key actors including governments, commer-
cial industries, and academia as well as other factors such as financing, technological
support and infrastructure, research and market demand are important to drive any
innovation ecosystem. However, the human factor that remain the essential creator
and purpose for innovation. It therefore means that in order to foster human-cen-
tric innovation ecosystems there should be greater utilization of the human factor
in Lithuania. When the human factor is educated and trained well through a higher
education policy that is more cognizant and aligned towards the needs and requisites
of the industrial and manufacturing sector, then innovation will follow. Lithuania’s
modest population of approximately 2.7 million posits it to many unparalleled pos-
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sibilities to drive effectively innovations that generate realistically to the knowledge
economy (OECD, 2019; Eurostat, 2019). However, at the EU regional level, there is
evidence from other highly Member States’ socio-economic, industry, academia and
sectorial environmental factors potentially permit student-centric type higher educa-
tion necessary for human-centric innovation ecosystems development. As evidence
through the reforms that lead to a revised curriculum for academic and vocational
education, these higher education institutions fundamentally contributed to tal-
ent development aligned to qualifications-based innovation ecosystems developed
through student-centered higher education. Using Lithuania, the research seeks to
identify the infrastructure already in place in the higher education system that en-
hances the knowledge of population in various technological and non-technological
fields of study. It is also fundamental to identify the basic, advanced teaching, as well
research and development facilities that helps form the talented human capital. The
general perception referenced from the previous examples is that Lithuanian higher
education institutions could engage the local and foreign talented human capital to
form human-centric innovation ecosystem to pursue innovation through the same
standard commonly used incentives. In addition, with the unlimited evidence sup-
porting higher education attainment as the remedy for generating greater economic
activities and wealth, the extent to which Lithuania’s large stock of qualified highly
educated human capital directly link to quality innovation uncovers the correlation
depth of human-centric innovation ecosystems.

1.2.2. Socio-Economic, Industrial Sectorial Environmental Features of Start-ups,
Scale-ups and Entrepreneurships related to Qualification-based
Human-centric Innovation Ecosystems

For the last several years, the entrepreneurial higher education approach was set
as an alternative model for continuous development of regional entrepreneurial eco-
systems through the national economies of the EU. Through education, enterprise
and entrepreneurship related activities (Bikse, Lusena-Ezera and Rivza, 2016), higher
education institutions that adopt the entrepreneurial model could readily ingrain the
entrepreneurship mindset by the nature and aspects of operations, structure, mission
and organizational style. The omnipresence of this entrepreneurship culture formida-
bly demonstrating the entrepreneurship mind-set, entrepreneurial ecosystems would
result as catalysts stimulating venture creation. As entrepreneurial education directly
relates to the entrepreneurship related skills aiding students to create and identify entre-
preneurial opportunities through education, the human capital from entrepreneurial
universities would hypothetically flourish in favorable socio-economic environments,
having harmonious relations between industry, academia and sector. Though the EU
continuously advocates entrepreneurship education, as the remedy for fostering con-
tinuous innovation through start-ups, scale-ups, and entrepreneurial enterprises, un-
certainty surrounding its links to the qualified human capital willingness to start these
entities is evident. Entrepreneurship by definition relates to the creation of enterprises
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aimed at making a profit through risking-taking ventures, and the entrepreneur is the
human factor that creates entrepreneurship initiative and enjoys most of the profits
created. Entrepreneurial ecosystems would then encompass entrepreneurs (actors),
resources such as capital, technology and networks that promulgate and generate
funding for survival of the ecosystem. Though these ecosystems ideally could coun-
ter economic stagnation for many economies through job creation, entrepreneurship
should not be treated as the ‘side effects’ of good higher education qualifications of
the innovative human capital. Rather, having a higher education model that is hu-
man-centric would likely lead to human-centric innovation ecosystems appropriate
for innovation, as innovation is human-centric by nature. The conventional approach
to ecosystems formation is that these networks appear formally or informally and
according to nomenclature ascribed and operates as such. Human-centric innovation
ecosystems in comparison to entrepreneurial ecosystems and other ecosystems are
not ‘description-based’ rather its novelty derives on the ‘nurtured” approach to the
human factor through a formal qualifications systems offered through higher educa-
tion institutions. Higher education predominantly exists as the final phase of lifelong
education and thus contributes conclusively the innovative attributes of the human
factor perceived ideal for quality innovation. Hence, higher education coupled with
the surrounding environment secondarily permits these ecosystems to evolve accord-
ing to the identified economic need as they are not ‘restricted” in a nomenclature
sense, like other traditional ecosystems. Human-centric innovation ecosystems can
evolve even further into business, innovation, entrepreneurial, and knowledge-based
ecosystems as all these ecosystems will share one similar feature: the human fac-
tor trained for innovation. Human-centric innovation ecosystems through its very
nature potentially eliminates the gaps existing in skills mismatch, promotes higher
education relevance in society, increase its attractiveness, enables a realistic approach
to innovation in addition making it commonplace in society through the compe-
tencies instilled to the human capital. Comparatively, business, entrepreneurial, and
innovation ecosystems similarly share the economic feature purpose and usually do
not require the human factor in these ecosystems to be formally, trained qualified
human capital. Knowledge-based and innovation ecosystems similarly share the in-
tellectual capital attribute of the human capital intangibly and through a linear rela-
tionship contribute to quality innovation useful for the commercial and knowledge
economies. Referring to the desired competencies of the human capital, as proposed
by Alva (2019) at the organizational level these ecosystems encompass one or more
attributes of the RBV, KBV, DCV and the CV (Mahoney and Kor, 2015; Teece et al,,
1997; Penrose, 1959; Al-Alawi et al., 2007) however human-centric innovation eco-
systems encompass all attributes and effectively links multilaterally them to academ-
ia, industry and economy.
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Higher education institutions should instill these competencies and according to
Reichert (2019) are fundamental for the development of EU regional innovation eco-
systems. The Table below summarizes the aptitudes and proficiencies necessary for the
these ecosystems:

Table 3. Recommended Competences for Optimizing Innovation Potential

Aptitudes and Proficiencies | Institutional Conditions | Framework Conditions
Qualita- | Prepare for dis- Teaching reforms: Regulatory:
tive ruptive innovation | e Extend interdisciplinary, | Sufficient academic
- project-based learning | autonomy of universi-
Promote systemic | Support student self- | ties for introducing new
un((ller standing organization study programs and de-
and competences e Improve teaching inno- | '&" their content
Extend students vation services Sufficient academic au-
research-related | Extend mentoring, tonomy of universities
competences including by external for the selection of stu-
Foster entrepre- stakeholders dents to study programs
neurial mind-set | e Provide entrepreneurial Financial:
and skills modules, as extra offer | Sustainable funding for
Promote digital or integrated into cur- low student/ stajff—ratios
skills riculum. to allow for project-
e Develop digital skills based learning, orienta-
Create game- modules tion in diverse learning
changers e Encourage and support paths, and mentoring
Quantita- | Extend the skills start-up Regulatory:
tive base for there- | gytreach: Sufficient financial
gion or country e Working with schools a.utonofmy (;)f uni.ver.si—
Re-skill and up- to promote STEM (for ties to un continuing
skill in response to | ipgtance targeting girls), professlllonal ge‘ielop‘
innovation needs entrepreneurial mind-set, ment through alterna-
. } tive funding streams,
Increase engage- and digital skills includine fees
ment in the STEM | ¢ - Working with schools penems
area, particularly to update and develop m
regarding digital teaching skills Provide enqugh resourc-
Kknow-how ' o es for staff time to invest
¢ Extending continuing in support for schools
Develop continu- professional develop- Provide financial incen-
ing professional ment offer and acting as | ;ves for continuing
development for contact points for easy professional develop-
employers, helping |~ access of businesses to | 1 ont in areas of high
their adaptability universities innovation need

Source: Created by the Author according to Reichert, 2019
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Through quality education the main conditions, as stated by Reichert (2019),
the development of the competencies necessary to drive the innovation potential in
young adults and graduates must take into context whether current and future so-
cietal needs can be solved with the skillset, aptitude and training potentially offered
through the higher education system. Many academic leaders and innovators agree
that an integrative, multidisciplinary approach or “specialization” or “project-based
learning can be the way forward to link methodically based, technological subject
fields, practically (Reichert, 2019). Evidence of the success of this approach as applied
by other EU tertiary institutions, are demonstrated by the Technical University in
Munich (TUM), Germany, where the combined approach of ‘mixing’ social-sciences
and humanities-based subjects into deeply dense technically- or technologically-
based curricula is foreseen potentially to attract brilliant and motivated students. The
University of Sorbonne (Paris) and Masaryk University (Czech Republic) have at-
tested that this method has garnered more enrolment of the best prospective students
(Reichert, 2019).

Through quality education the main conditions, as stated by Reichert (2019), the
development of the competencies necessary to drive the innovation potential in young
adults and graduates must take into context whether current and future societal needs
can be solved with the skillset, aptitude and training potentially offered through the
higher education system. Many academic leaders and innovators agree that an integra-
tive, multidisciplinary approach or “specialization” or “project-based learning can be
the way forward to link methodically based, technological subject fields, practically
(Reichert, 2019). Evidence of the success of this approach as applied by other EU ter-
tiary institutions, are demonstrated by the Technical University in Munich (TUM),
Germany, where the combined approach of ‘mixing’ social-sciences and humanities-
based subjects into deeply dense technically- or technologically-based curricula is
foreseen potentially to attract brilliant and motivated students. The University of Sor-
bonne (Paris) and Masaryk University (Czech Republic) have attested that this meth-
od has garnered more enrolment of the best prospective students (Reichert, 2019).
While these countries have reaped success from this method, other EU countries due
to certain hindrances in the legal framework and quality assurance of the higher edu-
cation systems have encountered significant setbacks in the deployment of this ap-
proach. Though the main emphasis of those universities were to highlight the need
to equip and teach students on how to positively take advantage of newly emerging
disruptive technologies and actively embrace the role of ‘innovators” that are accli-
matized to radical innovations. Though a project-based approach grants relevance to
the paradigm of teaching (Jucevic¢ius, 2004) when combined with the entrepreneurial
model to promote problem-solving skills in the human capital for innovation, it does
not necessarily lead to entrepreneurship which is an individual venture. Furthermore,
problem-solving in a team setting is a vital key element for innovation ecosystems in
the knowledge society. Its usefulness is demonstrated in an ecosystem through trust
generated amongst actors, more use of intellectual thinking and a proactive than a
reactive approach during the problem-solving process.
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As evidenced by the European Commission’s innovation strategy in 2006 and its
flagship initiative in 2010, innovation performance is essential for boosting produc-
tivity growth, competitiveness, and addressing societal challenges within the EU. The
existing divergence in innovation outputs between each Member State country and
their respective national economies affects the European innovation ecosystem as a
whole, regionally. As a result, a number of EU countries have adopted and imple-
mented reforms to make their teaching activities relevant to the changing labor market
demand. On example is Finland, which have implemented new national guidelines
for the provision of entrepreneurship education. Aalto University (AU) is a univer-
sity that have taken the leadership role its local innovation ecosystem, with a bottom
up approach to entrepreneurial activities adopted by its faculty and students while
maintaining strategic links with the other actors of AU’s innovation ecosystem. Aalto
university as an example of an entrepreneurial university have attributed its success
factors for the development of it place-based Espoo innovation ecosystem to the high
concentration of the highly skilled human capital, research infrastructure, vision to in-
novate, regional collaborative cultural ties established between the Helsinki-Uusimaa
Regional Council and Espoo City through consistent commitment. Moreover, the fact
that AU has emerged as such a strong coordinating actor in that innovation ecosys-
tem has stimulated a great synergy with the other actors through the shared strategic
vision, leadership, university management inter-disciplinary intellectual as well as a
strong focus on the people potential capabilities to influence changes in policies and
programs. This ecosystem receives strong financial support from the central govern-
ment, the innovation agency and private enterprises, as well as serial entrepreneurs
that collaborate and aid in sustaining the synergy through providing mentorship and
funding to further start-up activities.

The desire to innovate is an attribute shared by all actors in an innovation eco-
system. While some are active innovators due to the very nature of their role and
responsibilities, an innovative attitude instilled to students at the beginning of studies
diminishes it as a novelty but rather essential for professional success. At leading uni-
versities such as the Eindhoven University of Technology (Netherlands), Aalto Uni-
versity (Finland) and Munich University of Technology (Germany), the importance
of this attribute enabled a stronger applied research and knowledge-transfer base.
The traditional credentialing system of higher education affords it recipients as more
qualified than other individuals. Yet many employers have outlined, particularly in
today’s digital technological age a set of ‘desired’ behavioral attributes and competen-
cies that the talented human capital should possess in the workplace environment.
Hence, a diversified higher education system directly linked to a credentialed-based
human-centered type of learning training will be central to the proposed human-
centric innovation ecosystem model. Some include online learning platforms, self-
teaching, MOOCS and the empowered learner method forming the new paradigm
in tertiary level education and training ecosystem that differs from qualifications cre-
dentials traditionally awarded by higher education institutions (Rainie and Anderson,
2017; World Economic Forum, 2016; OECD, 2017). Moreover, future job functions
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that are human-centered performed in conjunction to a blended networked system
of education and training applicable to industrial sector needs. This approach en-
sures the importance lifelong learning in the digital era to all ecosystem stakeholders
instilled through all aspects of their career. More importantly, social and emotional
intelligence will take credence along with creativity and critical thinking skills and
mentoring through all the stages of education processes by all stakeholders involved
in the ecosystem.

1.2.3. Human-Centric Innovation Ecosystems and Smart Specialization

Numerous research supports that the future of work rests on the highly educated
human capital possessing novel skills for smart specialization. Smart specialization,
as a feature of human-centric innovation ecosystems, supports policy and market-
based resolutions predicted for the future of work and employment of the human
resources. While non-qualifications-based innovation linked to the entrepreneur-
ial, business and innovation ecosystems is poised as the alternative to the lifelong
learning model, smart specialization preserves higher education relevance to quality
innovation ecosystems, when the human-centric approach is utilized. Institution-
ally, HEIs contribute abundantly to smart specialization through human capital and
talent developed, then secondly through research and technology. For innovation,
HEIs also contribute to ecosystems formed from smart specialization hubs through
three key ways: innovation activities, research and education. Though smart spe-
cialization through formal higher education and training is presumably linear to en-
trepreneurship leading to innovation, within the scope of the EU, HEIs still account
for more than seventy percent of innovations directly developed in H2020 projects.
As such, many leading EU higher education institutions in stressing the importance
of smart specialization have adopted a diversified approach for equipping the hu-
man resources with the desired skills set. While the plethora of online learning plat-
forms, self-teaching and empowered learning methods could imminently reorient
how smart specialization is imparted to the human resources, human-centric in-
novation ecosystems ensures that the higher education niche to smart specialization
is preserved. Therefore, stakeholders of the higher education sector would be more
inclined to provide the specialized skills for human resources relevant to their career
as well. As the evolutionary nature of ecosystems is purely cyclic and determined by
it performance four factors Birth, Expansion, Leadership and Self-Renewal meas-
uring it performance according to strategic coordination as enablers of innovation
through smart specialization.
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1. Birth

3. Leadership

Figure 5. Evolutionary Cycle of Innovation Ecosystems

Source: Created by the Author according to Moore, 1993; Mitleton-Kelly, 2003;
lansiti and Levien, 2004; Adner, 2006; Yu-Shan Su, Y. et al., 2018.

In exploring smart specialization linked to human-centric innovation ecosystems,
more understanding on how knowledge transfer (KT) from higher education institu-
tions creates greater opportunities for the knowledge economy and commercialization
to occur (Miller et al., 2016). In this respect KT, Miller et al. (2016) propose the absorp-
tive capacity-based concept model since it portrays a multidimensional process exist-
ing between universities and its integral stakeholders. The human centric factors, being
primarily identified for facilitating stakeholder engagement in KT is emphasized in the
effectiveness through acquisition, adaptation, conversion and utilization of knowledge.
Recent studies focused on the changing role of the university to include ‘internalizing
knowledge’ through the addition of a fourth helix to the Triple Helix ecosystem. The
Quadruple Helix ecosystem which is linked to smart specialization knowledge trans-
ference is affected by the rate it is developed and fostered through higher education
institutions (inertial learning). Moreover, research supporting utilization of the Quad-
ruple Helix ecosystem by HEIs for smart specialization emphasize the relevance of
knowledge transference to connect the linear stages between acquisition, assimilation,
transformation and exploitation as highly interactive processes (Miller et al., 2016).

Within the context of innovation, knowledge transfer using the absorptive capac-
ity model does not entirely achieve it commercialization stage as it is a ‘continuous
learning process’ where prior knowledge developed is utilized for future innovation
activities (Miller et al., 2016). This loop is a cyclic activity in the second stage of the
knowledge transfer process. As a common feature in smart specialization hubs, knowl-
edge validation a latent factor characteristically human-centric, is embedded in the
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network, power relationships and entities. In depicting the networking capabilities of
stakeholders which influence knowledge transference (Miller et al., 2016), a fluid mix
of competencies and experiences forms the new knowledge assessment framework
shaping how knowledge is process into innovation (Flores, Pereira and Graga 2017).
In this context when the theory of complex responsive processes is applied, knowledge
as a communicative process is perceived as a crucial asset for organizations oriented
on smart specialization. Furthermore, a knowledge-based culture in HEIs is important
for introducing a merit and recognition system linked to smart specialization.

Knowledge acquisition (KA) as a process or activity required for the generation of
new ideas, knowledge and skills is termed ‘accumulated knowledge’ and is measured
in the extent to which organizations create, attain, disseminate and utilize this knowl-
edge (Choo, 2003; Holsapple and Singh, 2001; Tiwana, 1999; Igbal et al., 2019). On the
other hand, knowledge sharing is crucial for smart specialization of the human capital
as it involves exchange or diffusion of learning, knowledge, skills and experience ac-
cording to the context (Gharakhani and Mousakhani, 2012). Knowledge sharing (KS)
as amechanism that facilitates dissemination of knowledge between institutions (Yang
et al., 2005) serves greater importance in HEIs in promoting research collaboration
among the stakeholders of smart specialization (Tan and Md Noor, 2013). Knowledge
utilization (KU) is also useful for smart specialization and although termed storage,
retrieval, application and donation of knowledge (Gold et al., 2001) it is gainfully ex-
ploited for a competitive advantage commercially (Lee et al., 2011). Hence a higher ed-
ucation policy tailored towards human-centric innovation ecosystems has relevance in
the smart specialization of the human capital through knowledge transference (teach-
ing), acquisition (learning), utilization (application) and sharing (dissemination).
With respect to each, the enormity of developing the human capital as specialists is
novel through ecosystems relevant to all stakeholders involved, hence the importance
of generating human-centric innovation ecosystems.

As a strategic resource, developing human capital entails linking it all the elements
that contributes skills and knowledge generation. In management sciences, a strategy
usually results from detailed strategic planning processes and tend to be the general di-
rection set for organizations to follow. Applying it to quality ecosystems through high-
er education systems, the human capital as a managerial resource should be trained
and developed as a functional strategic resource beneficial to all stakeholders of the
ecosystem. Thus, the strategic management of these resources will entail understand-
ing of the unique position that talented human capital has in generating a competitive
advantage and successful development of the ecosystem’s goals (Cox et al 2012). When
equipped with other important intangible skills and capabilities as an organizational
resource, it enables easier implementation of strategic plans of the ecosystem network
crucial for its survival. Thus, the novel of human-centric innovation ecosystems is uti-
lization of the human-centered design model and resources to achieve value creation
in the ecosystem framework. Major stakeholders of these networked ecosystems such
as the higher education sector and the human factor within, tend to be affected by
policy regulations yet through certain human-centered attributes have capability to in-
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fluence the priorities and objectives through quality ecosystem management. Through
strategic planning and management, a flexible process result. This process, which is
built on trust and common interest to cooperate to form mutually beneficial part-
nerships, enables sustained competitive advantage. From the human-centered model,
human-capital possessing these attributes are the preferred managerial resources de-
veloped from the higher education sector for institutions and organizations. There-
fore, strategic planning and management in ecosystems for innovation thus leads to
competitive advantage, collaboration, communication and trust leading to significant
functional results and longevity of the ecosystem network.

1.3. Comparative Analysis of EU Member States’ National Higher Education
Policy Impact on Regional Innovation Performance and Outcomes

Higher education purposes, from a human-centric perspective, entails knowledge
generation, service to society, promoting inclusiveness, development of skills and in-
tellectual capabilities. Strategic planning and management through policy regulation
enables the higher education sector to accomplish this and retain its competitive fo-
cus, capitalize on resources, provide accountability and assessments on its adminis-
tration, operations and external engagement through internal management systems.
The scope of policy making in higher education sector involves the planning and
management of HEIs at the institutional level as well as internally. Concerning the
planning aspect, this reflects the structure of the higher education sector within na-
tional systems encompassing the level of direct Government control. For the EU, each
Member State will have varying arrangements that take into context, the political
influences, historical background as well as the practical realities concerning higher
education and its place in society. Nonetheless, the true outcomes reflect the direct
relationship between the State and the institutions, particularly in terms of the level
of control and autonomy. In addition, granted the significance of higher education in
the development of a skilled workforce as well as the impact that higher education
institutions’ make in advancing societies and economies, there is a responsibility of
Governments to regulate the higher education sector, accordingly. At the national
level, though the governance systems of higher education of the EU have transitioned
from a state controlled to a market-base model, the position of individual Member
States have varied over time particularly when scaled to innovation. With advanced,
progressive Member States leading in innovation outputs, other Moderate and Modest
States are benchmarked at the same evaluation levels to produce the same outcomes,
irrespective of the timeline of transitioning into the market economy. As such the
market-based approach of massive restructuring of recently acceded Member States
have significantly limited the scope of HEIs to plan and manage internally to match
external innovation outputs. Restructuring higher education systems in transition,
as an extension of strategic planning and management, does not provide a general-
ize transparent approach to the interpretations of policy leading to regional innova-
tion performance outputs due to the immense diversity of higher education systems
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across the EU. On the other hand, restructuring has enabled a strategic approach in
the planning and management of EU higher education systems during challenges
compounded on the higher education sector as it transitions towards the knowledge
society that is attributed to the human-centered design. This is therefore, the back-
ground and rationale which strategic planning and management in higher education
must operate within Government control (policy). An assessment of how the higher
education policies of each strategically matches correlation between policy-making
and institutional strategic development processes is crucial for the novelty of human-
centric innovation ecosystems.

EU Member States national higher education policies affect HEIs. More, particu-
larly with respect to the associative challenges in achieving the objectives of the EU
wide Bologna Process through traditional national higher education learning pro-
cesses. Taking in consideration each Member State’s social, cultural, historical back-
grounds and national inherent policies, the new institutional (NI) and resource de-
pendency theories (RDT) approach to the Bologna Process have been instrumental
in coordinating change in national higher education systems. Through strategically
aligning the relevance of the higher education sector to economic growth, this ena-
bled the human-centered design correlated to innovation be legitimized in the teach-
ing curriculum of HEIs to foster the sector’s impact on economic growth. Nokkala
(2007), Hoffman and Holzhuter (2012) points out that the Lisbon Strategy aim of
reforming the EU’s higher education system, by directly investing more on develop-
ing the human-centric attributes of the human resources through lifelong learning
and training. Since then, EU HEIs have adopted more open, effective strategic sys-
tems to internal management style and structures inclined to the external human-
centric approach to higher education. These factors evaluates HEIs relevance by the
quality of the intellectual capabilities of the human factor instilled for human-centric
innovation ecosystems. Henceforth, the concept of the ‘Europe of knowledge’ where
universities are oriented as essential instruments for propelling economic competi-
tiveness to regional innovation ecosystems development. The knowledge economy
has fostered a closer inclination to the economistic approach towards higher edu-
cation, where university-industry led cooperation hypothetically progresses the
paradigm of learning and an output based curricula centered on the attributes of the
human factor evaluated to its innovation potential (Jucevi¢ius, 2004; Hoffman and
Holzhuter, 2012). Within that stream, the higher education sector becomes inclusive
and functionally contributes to quality human-centric innovation ecosystems that
consists of human resources with desired skills and intellect which normal to higher
education. The systematic inductive methods for conducting a theory-building re-
search, such as the grounded theory entails an in-depth inquiry on the position of the
education policy of each EU Member State in relation to other factors and contextual
challenges that lead to the current and previous innovation rankings. Solution-based
educational, training programs and other social initiatives are developed in order to
address the socio-economic, political and educational human-centered needs of the
region. Therefore, the interpretive analytical approach will go beyond process devel-
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opment of policy and then bridge it to the human resources and institutions involved
using the NI and RDT perspectives. Policy analysis entailing the knowledge building
framework is requisite in order to interpret each Member State’s position or strategy,
then strengthened by conducting an empirical case study on one of Member State.
This would take the research further from the analysis of policy-building purposes
to the strategic planning and management purposes. Human capital is a manage-
rial resource developed by organizational internal and external factors, therefore the
approach for the analysis of policy is appropriate. The steps involved for the policy
analysis is outlined in the Figure below:

proved
managerial
knowledge;

Knowledge-building process
e Formulation of the tasks
for empirical study;
e Identification of the key

factors and concepts; Strategic position asserted
L. according to the human-

e Surface description and centered concepts identified
for each Member State;

analysis to the problem;

Improved knowledge on policy

actuality existing within, beyond and .
ed; Inquiry Process

o I igative query;

e  Problem identification;

Identify similar inputs and outputs; Compare /
contrast outcomes of the inputs and outputs;

Actuality of correlative factors and contextual .

challenges;

Generated themes;

Policy background;

Figure 6. Structure of knowledge building from analysis of policy documents to strategic develo-
pment tools.
Created by the Author according to Richards (2011)

As tertiary level qualifications remains an important requirement for many entry-
level occupations and professions, the higher education sector inclusively have ex-
panded to online methods teaching. Though reconfiguration have resulted in address-
ing these human resources’ need the aims, goals, processes and other new approaches
to formal education training needs reorientation to counter the skills mismatch (Hoff-
man and Holzhuter, 2012). The absence of a merit system linked to academic qualifica-
tion in some EU Member States due to the abundant quantity of qualified human capi-
tal have led to re-examination of how the higher education policy fosters knowledge
commercialization within the existing parameters of higher education. Without the
human-centric approach higher education ecosystems become redundant in provid-
ing quality ‘specialized highly talented human resources’ for innovation.

The European Innovation Scoreboard ranks EU Member States according to na-
tional innovation outputs. Table 4 thus assesses, using the NI and RDT perspectives,
how each Member States national higher education policy strategizes innovation
linked to the attributes of human-centric innovation ecosystems.
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Table 4. Summary of the Theoretical Perspectives on the Institutional and Resource Context
of the Innovation Environment of EU Member States

Resource Dependency Theory
(cultural and structural
pillars)

Neo-Institutionalism
Theory
(environmental pillar)

Key characteristics: Key characteristics:
e Policy formation and e Action oriented;
The Nether- implementation oriented; | e Legally sanctioned;
lands, o Deeply interconnected e Proactive and responsive;
. Sweden, and well-concentrated; e Supportive relationship
1)Innovation | _. . .

Leaders Finland, e Munificence; among social actors;
United King- | e Very adherently-led and | e Highly interdependent;
dom, strongly conventional; o Legitimate and continu-
Luxembourg | e Structured and well- ous survival;

coherent networks; e High social obligation;
o Highly compliant; o Low power and influence;
Key characteristics: Key characteristics:
Austria o Policy formation and im- | e Negligibly proactive;
L plementation oriented; o Legally sanctioned;
Belgium, . .
e Moderately interconnect- | @ Compliant;
Ireland, . .
2)Strong In- Ttal ed and concentrative; ® Moderately interdependent;
novators " e Compliant; e Social obligation deter-
France, . .
e Ambivalence; mined as per the regula-
Germany . .
. o Well-established networks; tory environment;
Slovenia . .
o Non-habitual and strongly | @ Good relations amongst
conventional; social actors;
. Key characteristics: Key characteristics:
Croatia, - - . .
o Policy formation oriented; | e Legally sanctioned;
Poland, Cyprus, . . .
® Moderately implemented; | e Reactive oriented;
Portugal, . .
. | o Interconnected and well- | e Policy formative;
Czech Republic .
. concentrated; ® Moderately implemented;
Slovakia, . . . . .
3)Moderate Estonia e Partially concentrative; o Relatively social obligated;

Innovators ’ e Partially compliant; ® Moderate power and in-

Hungary, . .
. e Semi-habitual and con- fluence;
Spain, Greece, . .
. ventional; ® Moderately good relations
Latvia, .

. . with low level of frag-
Lithuania, mentation amongst social
Malta &

actors;
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National Higher Education Policy Impact on EU
European Innovation Score- Regional Innovation
board (EIS) Ranking Resource Dependency Theory Neo-Institutionalism
of Member states (cultural and structural Theory
pillars) (environmental pillar)
Key characteristics: Key characteristics:
e Policy formation oriented; | e Policy formative;
e Ambivalent to policy; o Slow implementation
implementation process process;
4)Modest In- | Bulgaria, e Constrained by external e Legally sanctioned;
hovators Romania pressures; e Low reactance;
e Non-compliant and high- | e Low stability and predict-
ly absorptive; ability;
e Habitual and un-conven- | e High power and influence;
tional; e Low social obligation;
e Low social compliance;

Source: Created by the Author according to DiMaggio and Powell, 1983; Gornitzka, 1999; Kyvik,
2009; Pfeffer and Salancik, 2003; Lipnicka and Verhoeven, 2014.

Therefore, national education policies of the Bologna process do impact the perfor-
mance, measurement and overall framework of EU Member States as regional innova-
tion ecosystems, designation and scoreboard rankings. Understanding the correlative
effects of the impact, using the of NI and RDT perspectives, fundamentally assess the
strategic insights of the conceptual framework of human-centric innovation ecosys-
tems. Through policy-making systems the qualitative indicators of human-centered
attributes and their associative implications for strategic management and planning
should derive.

The EU higher education sector, as institutions endowed with developing the hu-
man resources for the furtherance of the local and regional environment improvement
of the European Union, have undergone many significant changes. Borne as the ‘by-
product’ of the Lisbon Strategy the Bologna Process (Lipnicka and Verhoeven, 2014),
was commissioned for improving the higher education system (Nokkala, 2007; Hoft-
man and Holzhuter, 2012). The New Institutional theory and Resource Dependency
Theory emphasize that management of the knowledge society and attaining the wider
EU objectives leads to economic growth for the region.

Innovation leading Member States such as The Netherlands, Sweden, Denmark,
Finland the United Kingdom and Luxembourg are those that are prudently focus on
fully utilizing its national resources to create advanced, leading research and develop-
ment sectors, renowned education sector and science parks that known as strategic
‘havens’ for boosting innovation and growth capacity through academic related re-
search at higher education institutions and R&D facilities (Gornitzka, 1999). For the
Netherlands, many investments made into stabilizing the country’s public and private
research and development intensity have been done in order to achieve its Europe
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2020 targets. While this has minimized unemployment rates through the introduction
of the temporary contract system and self-employment, the untapped labor potential
still remains due more women taking up part-time work and lack of integrating mi-
grants and those of migrant backgrounds into the labor market (at 20.6 percent) ac-
cording to Eurydice (2019). This demonstrates that more resources are needed at the
governmental policy level to actively earmark the resources and institutions needed in
an ecosystem, comprising of a resource dependent-type of framework for achieving in
the medium to long-term objective of increasing public and private research activities
to charter more innovation development. This could very well be achieved through the
introduction of more fiscal and structural policies at the national level (Brunsson and
Olsen, 1993; Thoenig, 2011).

On the other hand, Sweden’s advanced economy is in great need of more highly
qualified workers, and while the skills gap is predominant in the health, science, con-
struction, engineering, communication and information technologies and education
sectors, according to Lundvall (2008), Schulte (2019) argues that this challenge, simi-
lar like the Netherlands, is caused by the absence of proper mechanisms to successfully
integrate female persons with migrant backgrounds into the labor force. Moreover,
higher education institutions, due to the shortage of highly qualified teaching person-
nel, still are plagued with the growing divide of educational performances of students
from diverse socioeconomic background differences, which has resulted in direct
interdependence of resources necessary for achieving the Europe of knowledge for
innovation (Lipnicka and Verhoeven, 2014). Denmark have attempted to counter and
prevent these challenges that plague the Netherlands and Sweden by implementing
reforms to increase the participation and completion rates of persons pursuing voca-
tional education training, which ensure that a continuous labor supply exists in certain
key sectors for sustainable growth. Lundvall (2008) and Schulte (2019) points out that
Denmark introduced national policies to ensure that all human resources, including
marginalized and disadvantaged persons, have access to resources for increasing their
digital skills to equally compete in the labor market (Eurydice, 2019). In last few years
Finland have witnessed an increase in entrepreneurship activities and start-ups due
to taking advantage of the environmental changes that fosters and supports measures
that ensure access to capital, infrastructure and technology for entrepreneurs as well
combining training and coaching for the human capital involved so innovation re-
sults (Lundvall, 2008; Schulte, 2019). Brunsson and Olsen (1993) as well as Lipnicka
and Verhoeven (2014), points outs that as entrepreneurs and self-employed business
person although boosting economic activities for Finland, have little social protection
and do run the risk of getting into poverty as when compared to employees, leads
to another disadvantage of the importance of innovation through entrepreneurships.
The United Kingdom, likewise in the last few years have performed comparatively
poor due to inefficient business enterprise processes, skills shortages and investment.
Though labor market metrics continue to remain in the positive ratios, employment
quality still remains questionable particularly concerning skills development and la-
bor market participation. Lipnicka and Verhoeven (2014), states that the policies ear-
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marked for addressing these issues should be more coherent in order to ensure that re-
forms to technical education, increasing of apprenticeship programs are implemented
purely to raise the quality of the higher education system for continuous sustainable
growth. On the policy side, the UK’s system of European Framework for Quality and
Effective Apprenticeships developed as a national initiative to monitor and track the
career progress of tertiary graduates, is one method that promotes and fosters lifelong
learning locally, in an analogous manner to the Bologna Process (Lipnicka and Ver-
hoeven 2014). Moreover, the post-Brexit era will command greater sustainable fiscal
and socioeconomic policy geared towards addressing the skills and progression needs
through targets set in apprenticeships programs. This initiative could promulgate the
improvement of the skills, particularly for those persons gaining entry into the labor
force through apprenticeship programs, and thereby assess the quality and the rel-
evance of these programs in achieving innovation for economic growth (Eurydice,
2019). The high standards of living have significantly deterred Luxembourg from suc-
cessfully attracting and retaining a skilled labor force, particularly from the human
resources that are of a migrant background. Several strategies such as increasing the
retirement age of older persons is perceived as the prominent solution purely due to
the fact that the continuous, long-term sustainable economic advantage of Luxem-
bourg is derived from an efficient and thriving resource dependent-based governance
system and institutions that coordinate and interact well at the national level (Pfeffer
and Salancik, 2003; Lipnicka and Verhoeven, 2014).

Member States such as Austria, have demonstrated that despite challenges affect-
ing social groups such as women and migrants, the learning outcomes for disadvan-
taged students has not improved. Though attributed to the broad performance gaps
resulting from the absence of the required educational attainment from the Pro-
gramme for International Student Assessment (PISA) that measures the attributes
of students that leads to innovation (Avvisati, Jacotin and Vincent-Lancrin, 2013)
implies a negative correlation existing in national-level student test scores outcomes.
This is coupled with the fact that low cooperative networks exists with external or-
ganizations, institutions and actors at the national, regional and local level further
impacts the socio-economic and cultural factors of the surrounding environment
for migrants and low achievers of the higher education system. Moreover, the re-
source dependency theory views local entrepreneurship and network building at the
national level for Austria as the outcomes of HEIs closely harmonized with higher
education policies that fully incorporates the precedence of the historical, socio-
economic and cultural dimensions as well as inherent structural features (Pfeffer and
Salancik, 2003; Gornitzka, 1999; Lipnicka and Verhoeven, 2014). In regard to the
structural descriptions of the Austrian higher education (HE) system, Kyvik (2009)
and Haukland (2018) suggests that an in-depth look on the impact of the level of
innovation-led activities to the socio-economic changes generated by the national
education system for increasing the proportion of low achievers in mathematics,
reading and science should be examined. Though, most often native pupils out-
perform the first generation migrants at an equivalent rate of almost three years of
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schooling improvements, an innovation-friendly environment that encompass ad-
dressing the labor market outcomes of women propitiously improves the basic skills
of disadvantaged young persons as well as migrants, thus ensuring Austria to retain
its position as the symbol of modernization and a strong contributor to the global
economy through education and innovation (Eurydice, 2019).

Rooted with the diverging and changing demands of society, the third mission of
higher education institutions has become more evident in entailing that these institu-
tions remain strategically focused (Secundo et al., 2017; Pedro et al., 2019). The fact
that Belgium’s economy has been job-rich with strong employment growth since 2017,
has demonstrated the strategic shift at national level of more utilization of the talented
human resources. This is further evidenced in the increased use of university gradu-
ates intellectual capacity for building economic growth despite the outward stagna-
tion persisting the EU region for other Member States (Pedro et al, 2019). Though
the unemployment rate is still steadily approaching pre-crisis levels and impacts the
demographic groups aged 20 to 64 (68.5 % in 2017), the knowledge economy, ac-
cording to Secundo et al (2017) and Pedro et al (2019) can only result through the
adoption of hybrid system encompassing the absorptive-capacity model and the intel-
lectual capital model for putting Belgium on track to achieve its Europe 2020 target
of 73.2 %. The job vacancy rates are one of the highest within the Union due to major
skills mismatches related to low participation in lifelong learning. Though the pro-
portion of tertiary education graduates is high with inequalities in access to quality
education still persist as well as significant skills shortages and regional gaps in skills
mismatch. The proportion of graduates in science, technology and mathematics is
one of the lowest in the European Union, and shortages in these fields could become
a major barrier to growth and innovation. Though the Dynamic Capabilities View
(DCV) states that the flexible nature of human capital as a resource that is adaptable
to external changes (Teece et al., 1997), the Flemish and the French-speaking Com-
munities of Belgium sought to implement major reforms of the education systems
with decades-planned implementation phases to address the challenge of skills mis-
match prevailing the higher education sector. This proactive stance by Belgium is
ensuring that while there is a delayed response to the enforcement of key measures
of these reforms for a year, its measured impact is crucially dependent on effective
implementation and monitoring. With Flanders abolishing the Establishment Act
for a selected number of craft professions, regulation still remains high for some pro-
fessional services with low entry amount of new companies coming into the market
which impacts the level of entrepreneurship activities and business dynamism. The
recorded low rate of these activities is due to the environmental surroundings and
independence between the resources required to foster local entrepreneurship and
network building, and according to Pfeffer and Salancik (2003) promulgates more
rigidity. As the Resource Dependency and New Public Governance theory have em-
phasized, outdated public sector systems that contribute to the prevalence of busi-
nesses being consistently burdened with heavy administrative procedures combined
with uncertain regulatory incentives are the ingredients inhibiting entrepreneurship
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in Belgium (Gornitzka, 1999; Pfeffer and Salancik, 2003; Kyvik, 2009; Lipnicka and
Verhoeven, 2014; Eurydice, 2019).

Variances in the levels of low, medium and highly skilled workers, have contributed
to high employment rates in Ireland since 2016 and resulted in more pronounced
skills mismatches and skills shortages. Within lifelong learning, the level of low-skilled
employed persons remains low although when compared to the increased vulnerabil-
ity to the changes in labor demand particularly with the high rate of science, technol-
ogy, engineering and mathematics graduates, Ireland is one of the Member States that
have one of the highest levels of digital skills in the Union. Regarding research and
development activities, the diffusion of new technologies in SMEs will flourish in 2020
and beyond and this demonstrates that when potentially fostered through public-sec-
tor incentives (Eurydice, 2019) there will be an increased availability of skilled work-
ers as indicated by the Irish National Competitiveness Council which can potentially
be utilized as resource inputs to achieve greater economic development (Pfeffer and
Salancik, 2003; Gornitzka, 1999).

It is quite evident that the intangible and intellectual assets as key input resources
for Italy can lead to national economic growth and productivity despite persistent
innovation-led activities and training of human resources being well-below the EU
average. Kyvik (2009) argues that given the emphasis placed on achieving the regional
ideologies placed on higher education systems entreats whether these institution re-
spond better to these ideologies rather than the socio-economic, historical and cultur-
al ideologies, nationally. The increased prevalence of micro-firms, lack of specializa-
tion in knowledge-intensive and creative industries, limited digitalization and digital
skills in the human resources, reduced public spending in research and development
as well as low investments made in research and development, new policy incentives
for the establishment of innovation enterprises and improved quality of education
system demonstrates that the entrepreneurship culture implanted through an entre-
preneurial-based type of education could revamp and permit favorable conditions for
the business environment according to Oosterbeek et al. (2010). Thus, a competitive
business environment that is characterized with more efficiency in the use of resources
(Brunsson and Olsen, 1993; Thoenig, 2011) strategies and measures to potentially in-
crease human capital skills which are more matching to meet the future labor market
needs of Italy is dire. Neo-institutionalist have countered that although improvements
in the quality of Italy’s higher education system, could minimize the differences in the
number of students performing well above the EU average (for foreign-born students,
the figure is 30.1 percent in contrast to EU average of 19.4 percent), the reforms for
vocational education training are requisite as the high drop-out rates and prolonged
study periods contributes to low educational attainment levels (Powell and DiMaggio,
1991). In terms of adult education programs, the learning environment of Italy has
struggled in connecting with the global environmental needs as though upskilling and
reskilling is adamantly fostered to employers in providing more learning opportuni-
ties for the human resources as stated by Haukland (2018), the country still has one
of the lowest rates in the EU (Eurydice, 2019). This has led to a consistent decline in
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investments in Italy, which has impeded its recovery from the 2007 economic crisis.
Compounded with other restrictive structural factors and financial constraints that
underdeveloped the business markets, unfavorable business environments and the ab-
sence of abundant skilled human resources have contributed to the low level of private
investments as well (Eurydice, 2019).

Through New Public Governance and New Institutional theories, the current voca-
tional education training system of the France’s higher education sector is perceived
to have chartered great improvement through adequately proportioning the human
capital competencies according to the needs of the labor market of the country (Gor-
nitzka, 1999; Pfeffer and Salancik, 2003; Kyvik, 2009). Though limited employment
prospects have historically impeded vocational graduates, when compared to those
that have attained higher education qualifications through the general education sys-
tem, the Government have implemented more strategies for increasing their entry
into the labor market, as skills acquired from apprenticeships programs and intern-
ships often leads to innovation. When considering the situational context of France,
in particular the environment in which meritocracy is purely absent for technically-
based subject areas, and at the same time attempts to improve access for continuous
lifelong training in accordance to the objectives of the Bologna Process (Lipnicka and
Verhoeven, 2014), the 2018 National Reform €14 billion investment plan may herald
the way for a complementary reform of the school-based initial vocational education
training (Eurydice, 2019). Regarding innovation, the European Innovation Score-
board shows that France’s innovation performance still remains below average when
compared to High Innovators of the European Union in spite of the overwhelming
public support. It is perceived that implementing tax credit for research and devel-
opment would result in greater innovation output. Currently, knowledge transfer
between business industry and public research remains a challenge and limits the
commercial prospects of innovation. However, there is potential to strengthen and
improve knowledge transfer between academia and industry which can be achieved
through simplification of research collaboration and provision of incentives for re-
searchers’ mobility (Eurydice, 2019).

Though Germany is on track towards achieving its Europe 2020 research and
development targets through increased investments made in business research and
development in addition to the strong cooperation networks forged to foster more
entrepreneurial activities, Miller et al (2016) states that greater involvement of ac-
tors from the higher education sector should take precedence as this charters more
opportunities for knowledge transference of academic research to the commercial
sector. The fact that the venture capital (VC) market is less developed when compared
to other international innovation leaders, Germany can gain a significant advantage
in this sector though actively focusing on improving the situational environment
of the human capital integration into the labor market by taking an egalitarian ap-
proach to all business entities, as VCs are more innovation-led when compared to
other traditional businesses. Moreover as pointed out by Schulte (2019), focusing on
certain specific traits of the human capital required for innovation, education and
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economic growth is linearly linked as a nation’s innovative capacity is dependent on
the educated human resources (Lundvall, 2008; Schulte, 2019). Hence, the purpose of
linking national innovation ecosystems to the higher education section for efficient
usage of resources particularly for an economy such as Germany, is useful when tak-
ing into account the significant skilled labor shortages within certain labor market
groups. Due to the lack of resource utilization, it is quite evident that an environ-
mental tension exists (Pfeffer and Salancik, 2003), particularly between entrepreneur-
ship and network building within the business sector as socio-economic background
is still a challenge for students with migrant backgrounds seeking to integrate and
develop entrepreneurship activities that lead to innovation. When compared with
native-born students, migrant students tend to be early leavers or ‘drop-outs’ of ter-
tiary level education which leads to the under-utilization of their skills potential in
the labor market. This further exacerbates negatively the labor market opportunity
potential for low-skilled adult groups amounting to 7.5 million persons (Eurydice,
2019). Similarly in Slovenia, the social trends for economic growth continued and
improvements in the labor market is one of the lowest and well below the EU average
due the lack of coordination and exclusions of certain social groups in that society
(Eurydice, 2019). The fact that strategies to increase adult education, greater enrol-
ment of females, while chartering the requisite skills to counter these large gaps in
vocational occupations is evident of the inadequate utilization of resources at the
national level. Hence greater resource allocation and reducing the tension between all
actors, resources and institutions could lead to lifelong learning programs that impart
more employable skills for older and low skilled workers (Gornitzka, 1999), enabling
Slovenia in the long-term to be well-above the EU average.

Moderate Innovators Member States are the largest group consisting of Croa-
tia, Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Portugal, Slovakia, Spain, and Greece, all sharing the common feature of innovat-
ing at an incremental pace (Eurydice, 2019). Though few Member States namely
Greece, Spain and Portugal gained EU membership during eighties, the remaining
majority all except for Cyprus which gained ascension in 2013, was granted Member
status in 2004. Many scholars, in consideration of the timeline when these nations
were ascended into the EU, have argued that the criteria and benchmarks used to
measure innovation as a by-product or end-result of the tertiary education system
research and academic knowledge should be diverse in a similar manner as the
policy, socio-economic, cultural, environmental and historical factors that defined
them, though united by the Lisbon strategy of the EC (Corbett 2011; Enders and
Westerheijden, 2011; Lipnicka and Verhoeven; 2014; European Commission, 2018j;
European Commission, 2019).

The modernization process as a response to the plaguing unemployment problems,
poor higher educational achievement outcomes in terms of the quality of graduates’
skills attainment and labor market needs, have resulted in positive developments such
as revision of the higher education curricula, a new appointment system for teachers,
and the consolidation of the higher education institution in order to ensure greater
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use of physical and technological infrastructure in addition to converting the human
resources into the talented human capital. Contextually, the neo-institutional and re-
source dependency theories according to Haukland (2020) in regards to the changes
that have occurred both at the national and local levels, features the improved environ-
mental surroundings and interconnections results from a mature and well-developed
entrepreneurship system and network building (Pfeffer and Salancik, 2003). Aestheti-
cally, this deepens and creates a richer picture of ‘modernized system’ of higher educa-
tion (Gornitzka, 1999) for these Member States. While several have undergone signifi-
cant reforms to the higher education sector with Cyprus implementing drastic changes
as a commitment to foster lifelong education and training; the merging and consolida-
tion of state universities in Lithuania; curriculum reform in Latvia’s vocational educa-
tion system; quality inclusive education and training prioritized in the Czech Republic
and alignment of skills towards the science and technology, the general perception is
that these measures may result in an improved study curricula for the higher educa-
tion sector of Moderate Innovator Member States. The fact that the EU as a welfare
inclined region is derived on the framework of structural-functionalism, the impact of
these reforms to improve the higher education sector will be effective through increas-
ing the birth rate numbers particularly within the middle class as this would increase
the amount of students pursuing higher education further aggregating new profes-
sions (Kyvik, 2009).

The fragmentation of institutions in the higher education sector, has led to a para-
digm of horizontal integration where the shift of a dysfunctional system towards a
more ‘functional” approach in organizing educational system is seen as one of the so-
lution to the labor market needs (Kyvik, 2009). At the global level, the main theoreti-
cal perception is that as higher education institutions are constantly changing due the
global ‘ideals’ that are placed on the system, these changes could be as a result to the
institutional and socio-cultural historical influencers. Kyvik (2009) argues that though
historically organizations tend to copy each other with HEIs no exception to these ten-
dencies, the institutional and socio-cultural historical influencers are not the yields of
these decisions thatlead to more new work-based learning approach for Member States
such as the Czech Republic and Lithuania which involves more collaboration with so-
cial partners and companies (Haukland, 2018). Rather as seen in the case of Lithua-
nia, numerous reforms made into the higher education sector for the period 2018 and
2019 were the right step in the direction of effectively improving the outcomes of its
education and training system (Powell and DiMaggio 1991; Eurydice, 2019). In ad-
dition, with the financing and accreditation rules implemented in Lithuania’s higher
education systems to increase the number of persons with tertiary education qualifi-
cations demonstrates that Lithuanian higher education institutions are dependent on
three key resources financial: state support and tuition payments; students: for enrol-
ment purposes; and staff: administrative and academia (Haukland (2018).

In addition, with the improved financing and accreditation rules implemented in
Lithuania’s higher education sector to aid the increasing number of persons with high-
er education qualifications, concerns regarding its relevance to labor market needs,
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fragmentation (too many higher education institutions in the country) and quality
have added to the challenges facing the sector. With the ongoing consolidation of
the universities in Lithuania, the relative challenges accompanying this process could
be addressed complementary with changes to the accreditation system and financ-
ing rules (Eurydice, 2019). Pertaining to the socio-cultural changes, clarifications on
why certain values such as quality and equality in education, competency of the sys-
tem in addressing the societal challenges, opportunities and social benefits through
higher education is still outstanding. In order to address this, Kyvik (2009) points out
that for the labor market needs and relevance of vocational education training in re-
spect to the identification of skills needs, more correct appropriation of skills through
national assessments and evaluation of learning programs should be one the policy
‘norms’ through government (Powell and DiMaggio 1991; Haukland, 2018). Similarly
for Latvia, owing to the adverse demographic changes and emigration, the labor mar-
ket has tightened with employment growth becoming constrained due to falling labor
supply. This has result in varying employment opportunities between regions and skill
levels. Curriculum reform has been implemented in vocational education training to
align education with the requisite contemporary skills requirements, however, fur-
ther efforts are needed to ensure full implementation is achieved in order to increase
participation in initial and lifelong vocational education training (DiMaggio and
Powell, 1983; Powell and DiMaggio 1991; Haukland, 2018). Correspondingly like its
Baltic counterpart Lithuania, the onset of new work-based learning approach which
involves collaboration with social partners and companies have ensued. Additionally
as upskilling initiatives that encompass instilling more digital skills through higher to
students could substantially improve greater access to labor market for countries such
as the Czech Republic (Eurydice, 2019). For Hungary this is the contrary as basic skills
outcomes through tertiary-level education are significantly well below the EU average
due to the early streaming and stratification of students at the primary school age into
different types of higher education institutions thus resulting in extensive gaps in edu-
cation outcomes and specialist employment paths (Lipnicka and Verhoeven 2014). In-
creasing social partners’ capacity could potentially increase their engagement in col-
laboration activities involving vacation education and training (Haukland, 2018). In
Spain several programs have been earmarked to address this problem, particularly the
‘Qualifica and the national digital competences initiative Incode 2030’ their effective-
ness in elevating the human resources’ basic digital, numeracy and literacy and skills,
and eventually the productivity levels of the country. Moreover, the quality outcome of
these skills are dependent on monitoring the quality of the training offered and skills
recognition (Eurydice, 2019). In Portugal a similar approach also been undertaken
and have resulted in positive developments in terms of quantity and quality of the
human resources through the creation of a research-driven culture through the forg-
ing of stronger academia-business cooperation, greater commercialization of research
outputs, and more opportunities focused on the development of ‘entrepreneurial re-
search’ and industry-research collaboration activities (Eurydice, 2019). On the other
hand for Slovakia, at the EU regional level, the quality of educational outcomes and
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the level of basic skills remain weak. As it is crucial to assess whether according to the
NI and RDT, the regulative, normative and cultural pillars remain significant factors
that influence institutional changes at the local, national and EU regional level (Lip-
nicka and Verhoeven, 2014). This is attributed to the ineffective approach in address-
ing the cultural pillar of the higher education sector with the insufficient resources
for the training of academics on intercultural issues (Lipnicka and Verhoeven, 2014).
For the Spain this is exacerbated in the normative pillar where under-qualification
and over-qualification in higher educational outcomes are addressed by special policy
programs aimed but with little effect due to ongoing negotiations, or according Lip-
nicka and Verhoeven (2014), internal complex network ties. Asa consequence, higher
education graduates face great difficulties in finding adequate, suitable jobs in the la-
bor market. In Lithuania, though the labor market situation has narrowed consider-
ably due to the strengthening of the economy, rapid demographic developments and
high emigration that have led to skills shortages during the last decade, a dissimilar
scenario exists when compared to other Member States such as Malta, Portugal, Slo-
vakia. For those countries increased employment opportunities coupled with decreas-
ing tertiary education attainment age rates (between age 30-34 years), increased eco-
nomic growth and legislative reforms that fully supports anti-discriminatory practices
against female employment as well as lifelong skills development of the workforce are
instances within the institutional context where important resources at the State level
are utilized to develop the human resources (Lipnicka and Verhoeven, 2014). Though
adult education rates are low in Lithuania, the country’s economy have not benefitted
from these skills upgrading initiatives or innovation. With the curricula and content
of vocational education training predominantly outdated despite numerous invest-
ments to upgrade the supporting infrastructure and facilities, the main priority has al-
ways been aligning the skills attainment to the current needs of the local and regional
labor markets. On the other hand when students from challenging socio-economic
backgrounds are deliberately stratified into the vocational secondary schools that tend
to have higher dropout rates, it results in graduates with poor basic skills and train-
ing as well as the likelihood of lower wage earnings, undermining the development of
quality and inclusive education as seen in the case of what occurred in the Hungarian
higher education (European Commission, 2019). Latvia also experienced a similar
case but have countered that problem by minimizing the rate of students enrolled in
those higher educational schemes similar to Hungary. This was done by increasing
the rate of adult participation in learning which has led to decreasing unemployment
figures particularly when compared to other Moderate Innovator Member States (Eu-
rydice, 2019).

For innovation-led activities borne through the higher education sector, scientific
research states that there is a negative correlation between student test scores in sci-
ence and the level of interest in science (Avvisati, Jacotin and Vincent-Lancrin, 2013).
Therefore the Czech Republic, Estonia, Croatia, Poland, Portugal, Greece, Lithuania,
Slovakia and Spain’s gradual transition to more knowledge activities through a frag-
mented innovation and higher education system, a series of comparative outcomes
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will only result, ranging from low performances in national level tests and high interest
in science and technology, and high scores and low interest in science and technol-
ogy. In Estonia, although policy measures have been adopted to establish links be-
tween academia and business, less than 0.5% of Estonian companies have undertook
research activities, with research and development penetration rates at a meagre 0.7 %
of the GDP which is barely half of the EU average of 1.3%; Croatia have implemented
a smart specialization strategy aimed at reforming the national science and innovation
system; and lastly Lithuania’s’ public expenditure aimed at strengthening research and
development cooperation between businesses and science is still low (Eurydice, 2019).
For Slovakia, while further subsidization from European Structural and Investment
(ESI) funds increased public investments in research and innovation during the period
2009-2015, this has not enable Slovakia to achieve its innovative potential capacity
due to inefliciencies uncovered in its research environment (Eurydice, 2019). The fact
that Avvisati et al (2013), in their research on Asian higher education students’ na-
tional tests outcomes and the interest in science and innovation, have proved that full
engagement and an attitude to more science-led research activities are the necessary
skills required innovation is supported by Miller et al (2016), as well as the resource
dependency theorists Powell and DiMaggio (1991). Complementarily as the fourth
helix model, in defining the true purpose of higher education systems in society, is
relevant for achieving the objectives set in the regional innovation policy of the EU28,
Miller et al (2016) further stresses that the learning and teaching activities in HEIs
should be structured accordingly to ensure that continuous improvement of the hu-
man factor and that proficiency of science tests do not inhibit the development of
other important soft skills either.

In terms of the labor market, though its performance in Poland and Portugal have
strengthened in recent years despite low participation of some groups with low-skills
set for the innovative capacity of the economy of those Member States to evolve
positively, proposed policies to further train the human resources with the adequate
skills-set and competences needed, Miller et al (2016) argues that challenges may
arise between stakeholders in the direct knowledge transference (KT) into the wider
national ecosystem. The Portuguese labor market should attempt to continuously
improve and strengthened economy policies to address labor market segmentation
despite low figures for innovation potential and competitiveness of the overall skillset
of the adult population (Eurydice, 2019). For Slovakia, a country where large number
of multinational companies (MNCs) are interested to conduct research and develop-
ment activities, Miller et al (2016) states that knowledge ecosystems at the regional
level encompassing the quadruple Helix model can evolved particularly where the
higher education sector takes a leading role in adopting an entrepreneurial approach
in order to ensure deeper cooperation ties with businesses. This would be the recom-
mended method for Slovakia especially where a small number of small and medium-
sized enterprises (SMEs) still continue to carry out in-house innovation, approximate-
ly more than 13.9 % since 2016 (Eurydice, 2019). Low employability, weaknesses in
literacy, numeracy and digital skills have led to proposed changes in the organization
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of tertiary and vocational education training studies in Poland. It is predicted that
the changes could potentially yield the ‘preferred’ skill levels for innovation, although
more research is needed to prove this. From the resource dependency perspective,
though there is a desire to increase the Polish economic capacity to innovate in or-
der to elevate the country’s position in global value chain and potentially improve
living standards, requisite policy action on all frontiers of the economy needs grad-
ual implementation within the next several years according to DiMaggio and Pow-
ell (1983) and Powell and DiMaggio (1991). Kyvik (2009) on the other hand have
emphasized that a structural-functionalism could result where a fragmented, weak
governance framework, along with the poor coordination and a wide bureaucratic
system could significantly impede the advancement and stimulation of knowledge
transfer in Poland on top of further minimizing low cooperation between businesses
and academia if extra reforms are introduced to regulate the system. Accordingly
the Eurydice policy report (2019) have stated that the key relevant policy measures
identified for boosting innovation activities through the tertiary education in Poland
would include strengthening the science base by actively reforming the higher educa-
tion system to increase the level of KT which results in a more favorable environment
for innovation resulting in closer cooperation ties between education, enterprises
and research institutions. Researchers of the resource dependency and isomorphism
position unilaterally agree that these improvements to the environmental contexts
ensures that more favorable conditions would result for the development and com-
mercialization of research activities, especially when supported by public funding
(DiMaggio and Powell, 1983; Powell and DiMaggio 1991; Gornitzka, 1999; Lipnicka
and Verhoeven; 2014).

The macroeconomic imbalances, private sector debt, high unemployment and high
degree of labor market segmentation plaguing the Spanish economy can only be eradi-
cated through policy measures geared at increasing its economic resilience and pro-
ductivity growth levels (Eurydice, 2019). Unless these are introduced, Spanish busi-
ness and enterprise innovation activities that contribute to productivity growth levels
will continue to be impacted. Greece in a similar manner have experience significant
weakening in the finance and support for innovation which has led to the country
being ascribed Moderate Innovator status since 2010. Though increased cooperation
between education and business could potentially increase labor market access for
tertiary graduates, the higher education policy should be structured where business
appreciate the benefits of the higher education sector that consistently equip gradu-
ates with the matched skillsets for business innovation ecosystems (Moore, 1993). Al-
though a proposal to implement a new national digital strategy to improve the digital
skills of graduates, it is acknowledged that the low number of specialists in the field of
information and communication technologies is directly related to the lack of promo-
tion by the education of these highly requisite skills. Thus, in terms of innovation, the
notion of retraining or training workers with digital skills should allow Spanish com-
panies to remain relevant and competitive in the digital economy since the education
sector do not regularly carry out this function (Eurydice, 2019).
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The higher education policy of Modest Innovator Member States such as Bulgaria
and Romania are undergoing reforms similar like their ‘Moderate Innovator’ coun-
terparts. The 2018 National Reform Programme in Bulgaria emanated as a direct
remedy to alleviate the challenges identified in the European Commission (2018)
Country Report that plagued the higher education sector (Eurydice, 2019). Hence
a massive structural transformation that include effective governance, stable level of
public research and innovation resources was required in order to raise productiv-
ity and growth levels of the labor sector. In addition, more support of the economic
transitions towards higher, value-added activities in line with the development of
regional innovation ecosystems were done similarly for Strong Innovator Member
States (Eurydice, 2019).

When imbalances between the labor market policies and the education sector oc-
cur, the resulting ipple’ effect impacts the rate of innovation and the development
of the knowledge society (Lundvall, 2008; Lipnicka and Verhoeven, 2014; Schulte,
2019). As such these effects, as highlighted in Eurydice (2018) for Bulgaria, are low
employment figures reaching at pre-crisis levels and well-below the EU average, un-
met developments to the labor market needs resulting negative impacts to the en-
tire working-age population which cause longer term unemployment and an inac-
tive youth. In comparison, innovation resulting from the higher education sector’s
research and knowledge transference activities have declined since 2010 for Romania
which is why the country has consistently remained as a Modest Innovator (European
Innovation Scoreboard, 2018). Innovation dimensions such as human resources, at-
tractive research systems, innovation-friendly environment, finance and support, firm
investments, linkages, innovators, intellectual assets, employment impacts and sales
as analyzed through the environmental pillar (Lipnicka and Verhoeven, 2014). This
has further revealed contrasting results for the impact of the national higher educa-
tion policies for both Romania and Bulgaria, which are: an innovation-friendly envi-
ronment, with a resilient commercial sectors and limited amount of innovators and
investments. With respect to innovation dimensions analyzed through the social pil-
lar, Romania and Bulgaria share the similar problem of skills shortages and limited
employment opportunities and marginalization of certain groups in society. Though
a reinforced approach aimed at increasing access to more upskilling and training of
certain groups to correctly match the labor market needs, in terms of employability
prospects for graduates (Lipnicka and Verhoeven (2014) states that higher education
institutions as organizations that have undergone transitional changes aligned to the
Bologna Process will face structural shortcomings including high fragmentation in
research and development through government, low public spending and investments
linked to innovation as a direct impact from the sluggish reforms that hinder the move
towards an innovation-oriented system. This in turn affects the quality of scientific
outputs from higher education institutions and weakens the commercialization of re-
search and knowledge transference from these institutions.

Subsequently from the review of the EU Member States, innovation performance
derived from training and learning from HEIs in the EU has increased in eighteen
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(18) Member States and decreased in ten (10) since 2010, where for the Scandinavia
region, Sweden is dominating, followed by Denmark then Finland. For the rest of re-
gion, the Netherlands, followed by the United Kingdom and Luxembourg are the top
innovating member states. Notably, Lithuania, the Netherlands, Malta, the UK, Latvia,
and France are characterized as the fastest growing innovators accordingly (European
Innovation Scoreboard, 2018)

1. 4. Structure of the Theoretical Framework of Human-centric
Innovation Ecosystems

The analysis conducted on the correlation of how the higher education policy
impacts human-centric innovation ecosystems is not entirely comprehensive and
thus leads requires an inductive research. At the regional level, analysis of the types
of ecosystems that is linked to the human-centered attributes of the problem-solv-
ing process from higher education systems to innovation ecosystems was achieved
through the comparative assessment of EU Member States. This was done accord-
ing to each categories of innovation performance outputs will be used as the initial
sample. The evaluation will be further broken down from the macro-, eso-, meso-,
micro- to the level of the human factor in order to distinguish the novelty of human-
centric innovation ecosystems networks as managerial resources in strategic man-
agement systems.

Macro-level National Policy

Eso-level

Individual
(Human Talent
Factor)

Figure 7. The Value of Innovation Modelled as Human-Centric Innovation Ecosystems at each Level

Source: Created by the Author according to DiMaggio and Pfeffer and Salancik, 1978; Powell,
1983; Powell and DiMaggio, 1991; Moore, 1993; Teece, 2007; Zott and Amitt, 2010; Nambisan and
Sawhney, 2011; Mitleton-Kelly; 2003; Moore 1993; lansiti and Levien, 2004

As seen in Figure 7 the interaction and matching the value of innovation at each
level translates to the fundamental conceptual framework for the human-centric in-
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novation ecosystems. The theoretical conceptual framework developed describes most
important features of the human capital, the internal and external environments of
HEIs impacts, all actors including stakeholders and beneficiaries as well as non-higher
educational social and economic factors which strategically enhances its contribution
to the knowledge and commercial economy. The strategic value created from this eco-
system through the collaborative activities, investments into the development of the
human resources through higher education, skills development as well as training to
enhance human-centered attributes necessary for innovation. According to the criti-
cal analysis of literature, the conceptual framework should operate on two-fold basis
where skills and knowledge transference occurs simultaneously.

Producers of Human Capital & Talent Development

Policy Environmental,
Market & —>| (Education & Socio-Demographic Cultural,
Economic Drivers Innovation) Variables Nurtured Skills
v ¥ 12

Production Sites of Human Capital & Talent Development

Merit-based Paid H Higher Education Institutions H Private Sector |¢,

Intemnships
Work placement l Public Sector
> and Traineeships in Institutions Ny
Industry
¢ )
Enabling ICT, Enabling Infrastructural
=4 Technological and & Support Facilities
Individual Digital Support

Consumers of Human Capital & Talent Developnent

Knowledgeand Skills Transfer

¥ 2
Government Angel Investors & Public Sector Institutions
Venture Capitals
¢
| Industry | | Private Sector |
¥ ¥

Outputs of Human-centric Innovation Ecosystems

\ ) )

I hi || Smart ializati l 0 izati | Start-ups, Scale-ups |
Commercial Economy Knowledge Economy I

HUMAN-CENTRIC INNOVATION ECOSYSTEMS

Figure 8. Theoretical Framework of Human-centric Innovation Ecosystems

Source: Created by the Author according to Penrose, 1959; DiMaggio and Pfeffer and Salancik,
1978; Powell, 1983; Powell and DiMaggio, 1991; Moore, 1993; Teece et al., 1997; Mitleton-Kelly;
2003; Iansiti and Levien, 2004; Al-Alawi et al., 2007; Teece, 2007; Zott and Amitt, 2010; Nambisan
and Sawhney, 2011; Mahoney and Kor, 2015; Alva, 2019;
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The theoretical conceptual framework of Figure 8 is described according to its fea-
tures: Levels, Actors, Processes, Role of each Actor and the Value Creation at each Level.
This is outlined in Table 4 below.

Table 5. Features and Description of the Framework of Human-centric Innovation Ecosystem

Features of the

Description
Framework P

Levels Macro, Eso, Meso, Micro, Individual

Stakeholders | Government, Industry, Angel Investors and Venture Capitals,
and Beneficia- | Public Sector Institutions, Private Sector, Human Factor, Higher
ries Education Sector;

a) Enabling ICT, Technological and Digital Support Infrastruc-
ture;

b) Enabling Infrastructural Support;

Processes ¢) Policy (Education and Innovation);

d) Market and Economic Drivers;

e) Socio-Demographic Variables;

f) Environmental, Cultural, Nurtured Skills;

1) Producers of Human Capital Development: Policy (Education
and Innovation);

2) Production Sites of Human Capital and Talent Development:
Higher Education Institutions in cooperation with the Private
Sector, Public Sector Institutions, Merit-based Paid Intern-
ships, Work Placements and Traineeships in the Industry,
through the support of Enabling ICT, Technological and Digi-
tal support Infrastructure and other Enabling Infrastructural
and Support Facilities;

3) Consumers of Human Capital and Talent Development: Gov-
ernment, Angel Investors and Venture Capitals, Public Sector
Institutions, Industry, Private Sector;

4) Outputs of Human-centric Innovation Ecosystems: Entrepreneur-
ships, Smart Specialization; Organizational Innovation, Start-
ups, Scale-ups, Knowledge Economy, Commercial Economy;

Role of each
Actor

76



Features of the

Description
Framework 4

Macro: Social, Economic, Improved quality of life and society;
Greater commercialization of research results, Knowledge econ-
omy; Human-centered solutions, Attraction and retention of
quality human capital; Focused innovation-led activities, Smart
specialization, Start-up and scale-up economy, Entrepreneurship;

Eso: Improved industry and sectorial collaborative activities,
Strategized industry-led innovation networks;

Meso: Diverse, human-centered innovation ecosystems, Easier
transfer of knowledge and skills for greater coordination, Greater
collaboration;

Micro: Trustful, Openness Collaboration, Increased diversity of
Value Creation | innovation activities, Greater use of actualized skillset, Training

at each Level | and knowledge skills developed according to market and econom-
ic drivers, Inclusivity, Greater satisfaction in the quality of the hu-
man capital, Increased competitiveness of the Higher Education
sector; Quality ecosystems

Individual: Inspired and creative human resources, Improved
social and economic quality of life, Quality higher education
qualification, Skills- and knowledge-oriented, Problem-solver,
Citizenship, Trusting, Open, Entrepreneurial-minded, Motivated,
Leader, Shows initiative, Flexible and an adaptable attitude (Psy-
chological), Industry-related skills through practical experience;
Global mind-set; Willing to take decision and responsibility;
Strategic thinker; Good communicator; Collaborator; Analytic,
Quantitative thinker; Risk-oriented

Source: Developed by the Author according to Penrose, 1959; DiMaggio and Pfeffer and Sa-
lancik, 1978; Powell, 1983; Powell and DiMaggio, 1991; Moore, 1993; Teece et al., 1997; Mi-
tleton-Kelly; 2003; Al-Alawi et al., 2007; Teece, 2007; Zott and Amitt, 2010; Nambisan and
Sawhney, 2011; Mahoney and Kor, 2015; lansiti and Levien, 2004; Alva, 2019;

The value creation of human-centric innovation ecosystems theoretical framework
is initially outlined at the Individual level are structured according to how the human
factor is developed to drive and be the creator of innovation. At the individual level,
the value creation of the framework is illustrated according to the benefits attained
through pursuing higher education studies or training and the associative incentives
from human-centric innovation ecosystems. At the Micro level the value creation of
the conceptual framework is illustrated according to the benefits construed for all
the actors of the framework. At the Meso, level the value creation of the conceptual
framework is illustrated according to the benefits developed through active coopera-
tion, greater and appropriate use of the knowledge, skillsets developed and training
through the higher education system that match the actualities and demands of the
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market’s needs. In addition, greater satisfaction in the outputs of human capital, and
the diversity of strategies and solutions developed by each actor for the continuous
lifelong improvement of skills and knowledge of the human factor in an inclusive,
trustful environment. At the Eso level the value creation of the conceptual framework
is illustrated according to the benefits construed for the actors within that level, that
is the Government, Ministry policy makers, stakeholders and beneficiaries of the eco-
system. The Macro level relates to the outputs of the conceptual framework of human-
centric innovation ecosystems as well as the benefits for all actors of the ecosystem.

1.5. Summary of the Critical Assessment

From the critical analysis, innovation ecosystems, human capital and the peculiari-
ties of human-centered type higher education institutions are disruptive terminolo-
gies that enhance the social and economic value of the novelty of human-centric in-
novation ecosystems. The analysis indicates that innovation ecosystems in scientific
literature have evolved from business to entrepreneurial innovation ecosystem model.
These types of innovation ecosystems are not the same as human-centric innovation
ecosystems though they share a common actor, the human factor. Human-centric in-
novation anthropocentrically is a term that describes innovation that improves the
quality of life for humans and human-centric innovation ecosystems are the networks
that permits the creativity process with humans involved. Innovation ecosystems from
business to knowledge-based types are complex evolving systems linked to the con-
cept of open innovation and co-creation. Analogizing these ecosystems through New
Institutional theory, Resource Dependency Theory and Isomorphism Institutional-
ism uncovers the key features for the human factor necessary for human-centric in-
novation ecosystems. In addition to systemically examining the bearing effect of the
higher education policy on the development of the talented human capital, the value
promulgation of such a platform increases exponentially. The role of human factor in
human-centric innovation ecosystems thus requires an education policy that fosters
the nurtured and educated skills capacities of individuals.

The cognitive abilities of the human capital such as individual personality traits,
a global mind-set, creativity, critical thinking, problem-solving, analytical and
decision-making skills, as well optimism, empathy and motivation highlights the
economic and social value of human capital development attained through lifelong
learning education. Linking these human-centered attributes, human capital, is in-
deed related to quality innovation ecosystems. In addition to the aggregate of abilities
garnered as well as the basic competencies acquired from the natural surrounding
environment of a human being’s life proves the aggregation of this invaluable ‘capital.
Contextually within strategic management, human capital as a managerial resource
in organizations can be resource-base (Penrose, 1959), knowledge-base (Al-Alawi et
al., 2007), a dynamic capability(ies) (Teece et al., 1997), or as competencies base (Ma-
honey and Kor, 2015).
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The analysis further indicated the need to consider the models of higher educa-
tion system as generated through the national education policy during the empirical
research. This is requisite in order to understand the development and management
of human-centric innovation ecosystems, the ecosysten’s limitations and benefits, the
traits of the human capital linked to quality innovation outputs, the external and in-
ternal network environment of the higher education sector as well as the ecosystem’s
position relative to these models of higher education systems. Moreover, the assertion
that though higher education policies could influence the prospective development
of human-centric innovation ecosystems, higher education institutions would benefit
from the evaluation on the managerial issues of such ecosystems holistically. This leads
to greater strategic perceptiveness on how the human-centered aspect of innovation
progresses in ecosystems and the depth of cooperation with the other stakeholders
that are specific to enable HEIs ecosystems to contribute to quality innovation through
the talented human capital. The comparative analysis revealed key important limita-
tions of the critical analysis conducted. Using the theoretical rationale developed, the
significance of reviewing actual cases of higher education policy systems that impact
human-centric innovation ecosystems development, the position of policy to the in-
terdisciplinary framework of management of the innovation and innovation ecosys-
tems is identified.

The analysis focused on the challenges at the macro, eso, meso, micro and indi-
vidual levels of the EU relating to policy-making systems governance strategic ap-
proach to innovation to the higher education sector. Although the main essence of
the analysis was focused primarily on the policy then secondarily on the internal and
external environment, all stakeholders of an ecosystem network and the outcomes of
policy impact, a further qualitative analysis using a single national case is needed. The
knowledge-building feature applied focused on the dilemmas and challenges of each
Member State as well as interpretation of the outputs of the policy ecology reflects the
targets for innovation. The is due to the diversity of each national case which should
be considered in the added analysis. From the comparative analysis, the higher educa-
tion sector of each national case was assessed according to the authentic contexts and
associative interdisciplinary collaborative activities of each stakeholder or institutions
responsible for contributing to developing quality innovation ecosystems leading to
innovation. The analysis additionally provided knowledge building on the associative
meanings behind the implications of policy that results from gradual development of
human resources through the higher education sector’s internal and external envi-
ronments. This could serve as a suggested approach to gain insights on the strategic
background of regional innovation linked to the higher education sector. The compre-
hensive analysis provided more effective and evidence based strategic planning and
management of education and innovation-based ecosystems. Thus, more effective eco-
system management would have a positive impact on the competitiveness of human-
centric innovation ecosystems for higher education institutions.

The observations identified in each national case was useful to improve the concep-
tual framework developed which can only be validated further through an empirical
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qualitative research on one of the EU Member States. In order to assess the higher
education policy impact on human-centric innovation ecosystems, the Republic of
Lithuania will be used as the experimental variable for the research as its policy of
higher education is sufficiently similar to other EU Member States mandated by the
European Commission. Contextually as an EU Member State, Lithuania geographi-
cally forms part of the European Higher Education Area (EHEA) and shares simi-
lar European historical, political, social and cultural origins in higher education. The
empirical analysis focus is on the extent to which knowledge, skills development and
training disseminated to the human resources leads to human-centric innovation eco-
systems. Thus, more effective ecosystem management would have a positive impact
on the competitiveness of human-centric innovation ecosystems for higher education
institutions. The empirical research should support the management and strategic
use of the conceptual framework of human-centric innovation ecosystems in order to
strengthen the competitiveness of the higher education sector. The empirical research
should validated if the conceptual framework developed for human-centric innova-
tion ecosystems is correct, as well as any further practical and theoretical significance
identified from the evaluation on the findings. The empirical research should also
assess the performance of higher education sector and structure referring to the quali-
tative and quantitative data collected on higher education institutions, its stakehold-
ers, beneficiaries and networks. The instruments for testing will be qualitative experts
semi-structured interviews and case study on Lithuania. The findings would stand as
a provision for the development of managerial solutions to the challenges and issues
faced by the higher education sector, which amplifies the relevance and usefulness of
the evaluated conceptual framework of human-centric innovation ecosystem.



2. RESEARCH METHODS

2.1. Methodology
2.1.1. Rationale of the Grounded Theory Methodology

The aim of empirical research is to assess the impact of the higher education policy
on human-centric innovation ecosystems development. The research design centers
primarily on the main research question and the methodology chosen. This section re-
views the applied methodology, within a wider context, according to the research study
on the impact of the higher education policy on human-centric innovation ecosystems.
The aim of this analysis is to outline the background of the research and justification for
choosing the grounded theory (GT) in order to develop a deeper understanding of the
phenomena. This section also provides the open, axial and selective coding processes as
well as the epistemological, ontological, axiological and philosophical orientation used,
while referencing the essence of the study design of the research. While methodology
is a way of thinking when studying a particular social phenomenon, it is the methods
that determines the methodology and methods applied to conduct the investigation of
the research study. Qualitative research permits a greater understanding to a particu-
lar phenomenon and the development empirical knowledge is the method applied for
connecting the object under study at the human level. As mentioned earlier, grounded
theory is a specific methodology developed by Glaser and Strauss (1967) for the sole
purpose of building theory from data. The epistemology behind the grounded theory
methodology is Chicago interactionism (symbolic interactionism), Dewey, and Mead’s
Pragmatist Philosophy of Knowledge- pragmatism (Corbin and Strauss, 2008; Strauss
1991). Demonstrating both in simpler terms, Blumer (1969), states that symbolic inter-
actionism is form of interaction occurring between persons where the distinctiveness
lies in the interpretations of these interaction according to the actions rather than the
reactions of the persons involved. Mead (1965) states that pragmatism and its origins
lies out of the interest and relationship to the act or actions between persons (Corbin
and Strauss, 2008). Dewey and Mead counters that knowledge results from actions and
interactions. Knowledge is developed or created through the acting and interacting
with the self-reflective being. Dewey (1929) have stated that ideas are not statements
of what is or should be, but rather acts that should be performed. Moreover, pragma-
tism advocates that the single individual rather than a team or organization that dis-
covers or create some new understanding of reality, through being already socialized
with these inherent perspectives (Corbin and Strauss, 2008). Human-centric innova-
tion ecosystems create and drive innovation rather than organizations (institutions)
due to the natural skills inherent within and the undeveloped skills that are instilled
through formal education systems. The research methodology is primarily built on the
researcher’s views and postulations (Cutcliffe and Harder, 2012; Birks and Mills, 2015),
which forms part of the overall research design, according to Figure 9.
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Figure 9. Research Design
Soutrce: Developed by the Author

Accordingly, incorporating the methodological, philosophical and methods used to
form the design of the research, the author initially identified which parts of paradigms
relating to innovation and ecosystems development will be evaluated in order to answer
the research question. The interpretive paradigm is appropriate for generating an un-
derstanding of social phenomena and is the paradigm integrated into the study. Overall,
for innovation ecosystems and applying the epistemological (the scientific paradigm),
the sociological (the interpretive paradigm), and exemplars (the critical paradigm), the
author demonstrates the essence of incorporating both interactionism and pragmatism
into the research design for generation of the themes relative to the human-centered
attributes for the strategic process. The interpretive paradigm from a subjective stance,
assumes that several paradigms exists and that individuals construct their own social
realities. Hence, the new findings or knowledge generated through symbolic interac-
tionism between the researcher and the research group during the investigative stage
co-constructed between the two said groups is achieved (Corbin and Strauss, 2008).

By applying the interpretive paradigm to the research, the language used through-
out the research should align to the paradigm stance. Thus while the positivism in
general will term the research group as ‘subjects’ that do not participate or have any
role during the research process, in interpretivism the research group on the other
hand are referred to ‘participants’ that contribute and have a shared role during the
research process. Bearing this in mind, the author purposefully during all stages of
the research process ensured that a consistent balance prevailed between personal
preconceived notions and perspectives held on innovation and ecosystems. Thus, the
applicable methodology and methods and the actuality of the situation existing in the
participatory research area, where Lithuania as a Member State of the European Union
would be the experimental variable for the empirical research. The main assumption
is that the cognitive, behavioral and developed skills as it relates to the human factor
as strategic managerial resource in human-centric innovation ecosystems is shaped
by formal higher education systems. From a wider context of the EU, national higher
education policies, formed through the directive of the European Commission acts as
the setting for the controlled laboratory research.

Referring to the epistemological, ontological and axiological approach applied,
epistemology uncovers the relationship between the social actor and the new knowl-
edge (that is- what can be known), ontology the social reality or what reality actually
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is (actuality), and value and beliefs of the researcher, axiology (Strauss and Corbin,
1998; Sexton, 2003; Weber, 2004; Strauss and Corbin, 2008). Once these positions were
established by the author, it was imperative that the consistency and methodological
awareness was emphasized throughout the entire course of the research as well as the
inherent biases of author and the assumptions eliminated. While there was no evi-
dence of the latter, the author already understood that the system of higher education
of Lithuania is developed according to the regional targets, vision and mission and
overall agenda and policy of the European Commission. Furthermore, the system is a
product of constructs that are irrespective of socio-economic actualities, demograph-
ics and social dynamics, culture and historical background of each Member State. Fur-
ther on, it is then implemented at the national level through the Government. Hence,
it was crucial to ensure the chosen research methodology and design addressed the
initial assumptions raised by the author. This essentially demonstrates the research
novelty. Finally, achieving methodological congruence is essential as it demonstrates
the uniformity and consistency of the research particularly in consideration of the
assumptions related to the epistemological and ontological approach used. The im-
portance of methodological positioning has been pointed out by (Strauss and Corbin,
1998) as it is acts as the core essence of the research study. Methodological positioning
deflects the possibility of potential biases arising during the analysis of the findings
and the final conclusions derived (Strauss and Corbin, 2008).

To understand how the higher education policy impacts the development of hu-
man-centric innovation eco-systems, the qualitative approach permits going further
below the surface to the human-centered meanings and purpose connoting to inno-
vation and ecosystems and appropriate methods to apply to the empirical research.
Qualitative research, as a methodology, contains general assumptions that should be
integrated, along with the role of the author into the research design. The Figure below
outlines how this was incorporated into the research design and the main assumptions
of qualitative methodology outlined, in selecting the approach to the research study:

To observe the area under study;

Conduct field research in the area
understudied;

To assert personal biases and/or
ideologies that may impact the
outcome of the findings or
compromise how the research
was conducted;

Form part of the research
instrument;

Contains the appropriate
methods the data collection
process applied during the
research;

Semi-structured expert
interviews;

Consisting of document
analysis, unstructured
observations, empirical
observations and coding;

Philosophical stance identified
at the initial outset of the
investigations;

Should be thorough and a clear
account of all research

education); activities, transparent, with
> Adopt a non-| pamclpatory hybrid supporting field notes, memos,

Knowledge is independent
and consists of many
socially constructed
realities;

Purely holistic and seeks to
answer the how, what and
why;

Social actors construct

according to their own - L .
realities: Provide an in-depth explanation

g . of the author’s actual role during
All events are unique, and the entire research process (in all
contextual-specific; aspects: teaching and

, < administrative professional and

Social reality constantly student contexts in higher
evolving, ever-changing;
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Figure 10. Selection of the Research Methodology and Main Assumptions of the Qualitative Research
Soutrce: Developed by the Author

83



By interconnecting the philosophical, the selected methodology, the appropriate
research methods and instrument, consistency and fluidity is maintained throughout
the entire investigations in a systematic manner. The perspectives in which data is
analyzed can affect the method of interpretation and how it is viewed. Hence, it is im-
perative that the appropriate methodology is chosen as it will be the main factor that
demonstrates that the author aims to provide credibility and validity of the research
conducting, while highlighting the research novelty and adding to the existing body
of knowledge. Research methods denotes the practical aspects of the research study,
‘the how’ of the methodology and how the concept of the methodology was applied
during the research. The philosophical position of any qualitative research is a key and
fundamental step during the research.

Symbolic interactionalism is the viewpoint used to analyze data generated from
grounded theory research and is deeply rooted in pragmatism (Chicago Pragmatism)
(Mead, 1965; Blumer, 1969; Corbin and Strauss, 2008). Chicago Pragmatism is deeply
link to the works of George Herbert Mead who was heavily influence by the perspec-
tives of Charles Darwin (Blumer, 1969; Mead, 1965; Corbin and Strauss, 2008). As hu-
man beings are the core and driver of these ecosystems, Mead’s pragmatic perspective,
from a behavioral and social evolutionary approach, states that human beings are ever-
changing organisms, adaptable and highly responsive to changes in their surrounding
environment through actions and interactions with it, thus the changes adapted are not
reactionary. Therefore, in applying this within the context of innovation and ecosys-
tems, human beings in a false consciousness state, inadvertently create innovation and
precedingly form ecosystems due to certain interaction with other stakeholders and
network relevance. As behaviorists believe that human beings can be understood ac-
cording the associative meanings from observed behavior, Mead points out that there is
more to the meaning behind the behavior. Therefore, symbolic interactionism, the hy-
brid form of pragmatism and behavioral perspectives is used to reinforce the approach
outlined in the research design of this dissertation study. This is due to the underlying
meanings of observed behavior which cannot be taken at ‘face-value’ (Mead, 1965).
This is relevant to human-centered design approach in strategic management systems.
Applying it to the actuality of the higher education policy and the outcomes of formal
training and educating of the human factor as a strategic resources for ecosystem de-
velopment, the preconceived notions that individuals should be readily equipped with
the skills as demanded by the local labor market of Lithuania, what then determines
‘the right skill-sets’? Should it be literacy, numeracy, problem-solving skills or indus-
try-specific skills such as engineering or nursing accumulated through formal educa-
tional processes? In an extension, does the behavioral meanings underlying the policy
of higher education in approving the type of formal education offered by state and
privately own tertiary institutions are set from a purely humanistic or a silo approach?
Human acts, actions and interactions are characteristics of the human-centered design
and human beings generally tend to ‘gravitate’ towards processes on the basis of the
associative meanings to objects. Contextually, formal higher education systems linked
to quality innovation ecosystems do not operate as silos due to the interactive acts and
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actions involved. Though formal education or training at quality tertiary education
institutions tends to lead to meaningful employment with the associative privileges,
status, benefits, skills or knowledge termed ‘human-centered, self-actualized realiza-
tion of talents’ should be attained in order to satisfy the both human and organizational
needs in strategic management. Hence, human-centric innovation ecosystems are fun-
damentally hereditarily human-centric due to the humanistic network feature.

The meanings formed during symbolic interactionalism are the social products
of the interpretive process. This entails information exchange analyzed according to
main idea or purpose of the interaction. The approach entails extracting the behav-
ioral meanings, social interactions and roles with the researched phenomena. When
the interview method is used in the symbolic interactionalism process, careful docu-
mentation and interpretation of data correctly is crucial for capturing the social reality
and translating it into themes useful for the strategic processes of developing quality
ecosystems. With acts and interactions between human beings, it is very imperative
for minimizing ambiguities that could occur in the chosen data instruments for the
empirical study. This further reinforces why the interpretive process of symbolic inter-
actionism is applicable within the context of research studies done in the field of edu-
cational learning, management sciences especially in the managerial strategic aspects
of institutional and human resources planning and management.

Qualitative research that is undertaken using the grounded theory method, must
comply fully to that method in order to achieve full richness in the research process.
Essentially the author in using this method for the research study, understood that these
rules and steps should be adhered, fully (Glaser and Strauss, 1995). These steps include:

o+  Clear, analytic outline of the research

o  Strategies for analyzing the qualitative data

o Coding and categorization

o Theoretical context, process and integration

o Creating diagrams and memo notes

o Theoretical sampling

« Data analysis according to the context

o Constant comparative analysis

o Integrating the categories analyzed (intermediate coding)

o Choosing a main category

o  Saturating the theory developed

« Theory integration

Connecting grounded theory with symbolic interactionism, enables linking the re-
search participants’ actions to the rationale of the empirical research. On the other
hand, it is not mandatory to use the symbolic interactionism perspective approach, due
to the potential limitations to the scope of the framework developed from the primary
data from literature. Despite this, the most attractive feature of the symbolic interac-
tionism is that it integrates and activates processes when theorizing, which is only ex-
ecuted during the interactive stage with the research participants. This further justifies
the selection of using the grounded theory method as it is evidenced to be more relevant
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to extracting the meanings behind the human-centered design for human-centered in-
novation ecosystems through the symbolic interactionalism approach. Moreover, sym-
bolic interactionism tends to capture social actors in their active, normal behavior in
their environment, then ascribe meanings or symbols to underlying actions or attribute
observed and adapt them when the environment changes or evolves.

2.1.2. Data Collection Instruments: Unstructured Observations, Case Study
of Lithuania and Semi-Structured Interview Questionnaire

Data collection instruments for the research consisted of unstructured observa-
tions, case study and a semi-structured interview questionnaire. The research area for
the unstructured observations consisted of the higher education environment of the
main university that the author formerly worked, other colleges the author currently
works and universities that the author interned and studied. Those unstructured ob-
servations, which were done prior to semi-structured interviews with the experts in
2019, lasted for a period of three and half years, during which the internal and exter-
nal ecosystems of higher education systems, administrative and academic personnel,
students and social partners were monitored during all academic, social and teaching
activities. The key advantage of unstructured observations as a pilot study is that it en-
ables rich data capture while the main limitation is lack of data replicability (Sapsford
and Jupp, 1996; Given, 2008). The case study that followed, focused on how the higher
education sector, structured by its strategic mission, inputs and outputs contributes to
the development of human-centric innovation ecosystems in the higher education sec-
tor. The main advantage of the case study method is that it provides a rich holistic ac-
count of the higher education sector, through insights and meanings to the social units
linked to it, as well as its replicability feature. The main limitation is generalizability
of the findings (Given, 2008). From these observations and previous knowledge, the
higher education policy does contribute to ecosystem development which are formed
according to their namesake. Some of them which are well-known, entrepreneurial
ecosystems, innovation ecosystems, knowledge ecosystems or academic partnerships,
or social partners acting as supportive networks to higher education institutions ac-
cording to a recognized need. The purpose is finding the correlations between policy,
ecosystems and other networks, formal higher education and other factors forming
the theoretical conceptual framework of human-centric innovation ecosystems that
leads to the strategic human-centered design of quality innovation ecosystems.

The questionnaire as seen in Table 6 was designed into sections that covered the
demographical and socioeconomic background of the sample as well as the devel-
oped theoretical conceptual framework of human-centric innovation ecosystems and
concepts from the theoretical analysis. As one of the data collection instruments, it is
significant that the questionnaire is structured in parallel to the developed theoreti-
cal conceptual framework of human-centric innovation ecosystems in addition to the
concepts and structure of the theoretical background analyzed.
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Table 6. Structure of the Data Collection Instrument

Framework of the Semi-Structured Questionnaire

SECTION 1

Demographic background and definitions of the important terms used
in the questionnaire;

SECTION 2

a) Correlation between talent development (local and international
qualified or skilled graduates with higher education) to innova-
tion: - Question 7, Question 10;

b) Higher education impact/ influence/contribution to innovation: -
Question 8;

c¢) Framework of the higher education policy feasible for the develop-
ment of human-centric innovation ecosystems: - Question 5;

d) Potential contribution of the highly educated human capital in
human-centric innovation ecosystems to the knowledge and com-
mercial economy: - Question 11;

e) Socio-economic, industry, academia and sectorial environmental
factors that potentially permits human-centric innovation ecosys-
tems development: - Question 1, Question 3, Question 4, Question 6,
Question, 9, Question 12;

f) Skills that the highly educated human capital should possess for the
development of human-centric innovation ecosystems: - Question 2.

Correlation between the higher education policy
innovation eco-systems

of Lithuania and the development of human-centric

Source: Developed by the Author

Therefore, the correlation between talent development to innovation is substanti-
ated according to the theoretical concepts of Khasawneh (2010), Becker (1964: 1983),
Ramirez-Corcoles and Manzaneque-Lizano (2015), Ramirez-Cdrcoles and Gordillo
(2014) and Pedro et al (2019). The conceptual theoretical framework of human-centric
innovation ecosystems demonstrates that this should occur during the consumption
stage of human capital and talent development leading to the outputs of human-cen-
tric innovation ecosystems. For the research, it is important to identify the impact, in-
fluence and contribution of higher education attainment to innovation. The theoreti-
cal analysis asserts that according to research conducted by Schultz (1961), a linear
relationship exists between tertiary level education attainment and economic growth.
Additional research conducted by Zaharia et. al. (2016) and Chang et. al. (2019) sup-
ports that the higher education sector does contributes to both individual and soci-
etal advancement leading to the GDP growth of nations. This is further evidenced by
Gao (1998) in a study conducted on the success of emerging economies such as South
Korea, Singapore, Hong Kong and Taiwan. Furthermore, applying the Knowledge
Base, Competencies, Resource Base and the Dynamic Capabilities View (Al-Alawi et
al., 2007; Penrose, 1959; Mahoney and Kor, 2015; Teece et al., 1997) intellectual capital
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is perceived as an important resource for the framework of knowledge resources re-
lated to the ideas and capabilities of the human capital leading to knowledge creation
(Kamath, 2007; Ramirez-Cércoles and Gordillo, 2014; Pedro et al., 2019). The theo-
retical analysis asserts that by applying intellectual capital framework to the context of
higher education systems (Leitner, 2004; Pedro et al, 2019), higher education attain-
ment outcomes futuristically influences or impacts the type of governance systems,
mission, administration, structure and organization of higher education institutions.
Therefore, as higher education attainment should occur during the consumption stage
of human capital and talent development leading to the outputs of human-centric in-
novation ecosystems according to the developed conceptual framework, the question-
naire should substantiate these theoretical assumptions.

The potential contribution of the highly educated human capital in human-centric in-
novation ecosystems to the knowledge and commercial economy, New Public Govern-
ance (NPG) theory initially states that end-users of HEIs public services are research and
knowledge driven organizations involved in the development, creation, dissemination and
preservation of knowledge. As theoretical analysis asserts that NPG redefines the tasks
and responsibilities of HEIs as critical actors in national innovation systems contributing
to the Europe of Knowledge (OEU, 2006; Pedro et al. 2019), the data derived through the
questionnaire should substantiate social and economic value of human-centric innovation
ecosystems as a strategic resource to the knowledge and commercial economies.

The socio-economic, industry, academia and sectorial environmental factors are crucial
for the development of human-centric innovation ecosystems and its subsequent implemen-
tation as a strategic resource during the planning and design stage of the higher education
policy for the higher education sector. One of the main assertions found in the theoretical
analysis are that reforms leading to a revised curriculum for academic and vocational educa-
tion permit a student-centric type higher education necessary for human-centric innovation
ecosystems development. The reforms then further lead to higher education institutions that
contributed to talent development aligned to a qualifications-based innovation ecosystem,
analogized to human-centric innovation ecosystems, that factors the socio-economic, in-
dustry, academia and sectorial environmental respectively. As proposed by Alva (2019), the
desired competencies of the human capital should encompass one or more attributes of the
Resource Base View, Knowledge Base View, Dynamic Capabilities View and the Competen-
cies View theories (Mahoney and Kor, 2015; Teece et al., 1997; Penrose, 1959; Al-Alawi et
al,, 2007). The conceptual framework of human-centric innovation ecosystems asserts that
all attributes embodied effectively links multilaterally the competencies of the human capital
developed to academia, industry and economy when the ecosystem is used as a strategic
resource. The developed questionnaire should address these theoretical assumptions.

The skills that the highly educated human capital should possess for the development of
human-centric innovation ecosystems is significant according to the developed conceptual
theoretical framework of human-centric innovation ecosystems. The theoretical analysis
states that the key features of the human factor for human-centric innovation ecosystems
are conceptually analogized through the New Institutional (NI), Resource Dependency
(RDT) and Isomorphism Institutionalism theories as an intangible and tangible resource
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for innovation. Furthermore, as the theoretical analysis asserts that within an ecosystem
context, the cognitive abilities and skills of the human capital derived from through sociali-
zation and formal academic higher education are related to quality innovation ecosystems,
human-centric innovation ecosystems as a quality innovation ecosystems that utilize the
intangible resources of the human capital can be a quality strategic resource for the higher
education sector. The questions developed in questionnaire should substantiate this claim.

Eleven experts formed the sample of the questionnaire interviews and represented all
spheres relevant to the researched environment of Lithuania. All interviews were conduct-
ed for the period of September 2019 to October 2019 in Lithuania, done in-person, with
each member of the sample at their place of employment. The time duration of each inter-
view spanned from forty-five to seventy-five minutes. Within the research context, human-
centered design methods for the strategic management framework was applied in order
to gain the required insights of the research. It was imperative that the questionnaire tool
developed enabled stakeholder mapping across the questions formulated, storytelling to
the cultural, social and historical exploratory frameworks of Lithuania’s higher education
and innovation according to the context of the research. An internal and external approach
was applied to the questionnaire design in order to include the feedback of all the experts
representing the stakeholders of the research area as well.

Table 7 provides more information on the relevance of each expert field of speciali-
zation to the research.

Table 7. Field of Specialization of the Sample

EXPERT SPECIALISATION POSITION EXPERIENCE
Public Policy, Administration,
DTO01 Management and Planning Minister > 30 - 35 years
(Education, and Sciences)
DT02 Adm1n1strat1ve' Management | Lower Management >5- 10 years
and Innovation Support Level
Public Policy Middle Manage-
DT03 (Education Policy) ment Level < >years
Public Policy
DT04 (Human Capital) Analyst < 5 years
Public Policy, Administration,
Management and Planning . .
DT05 . Vice-Minister > 35 years
(Innovation, Industry and
Commerce)
Public Policy
DT06 (Innovation, Industry Man- Advisor > 15 - 20 years
agement and Planning)
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EXPERT SPECIALISATION POSITION EXPERIENCE
Innovation, Industry and
DT07 Commerce Chief Official >5-10 years
Management and Planning
Higher Education Institutions A.n alyst.
and Public Polic (Part-time Higher
DTO08 . Y Education Institu- | > 15- 20 years
(Innovation, Industry and . .
. tion Lecturer at Vil-
Education) . .
nius University)
Public Policy .
DT09 (Science Technology and In- Middle Manage- >5-10 years
) ment Level
novation)
Higher Education Institution Rector’s Advisor
DT10 | Administrative Strategic Plan- (Former Vice- > 15 - 20 years
ning and Management Rector)
DT11 Innovation Associate Professor | > 10 - 15 years

Source: Developed by the Author

Further field notes was taken by the author on other additional information from the
sample deemed relevant to the research. In most cases, these interviews would last for an
additional thirty minutes on average. The constant comparative analysis was then applied to
all data instruments used as it was key to validate the findings of the empirical research done.
Using all instruments, the entire data collection process spanned for a period of four (4) years.

2.1.3. Sample Selection Criteria for the Experts’ Interviews

The research examines the conditions of the higher education sector through the
higher education policy to develop human-centric innovation ecosystems. Lithuania is
the chosen focus country where the higher education policy of this nation researched
and evaluated according to these specific parameters:

(1) The qualitative indicators and features for human-centered attributes and their

associative implications to policy regulating the higher education sector;

(2) Talent development to innovation for the knowledge and commercial economies;

(3) Human-centric innovation ecosystems position in higher education sector and

the qualitative and quantitative inputs, processes, outputs and outcomes from
higher education sector, stakeholders and its networks.

A key way to understand the conditions that attribute to this value are finding experts
with the relevant knowledge and experience. This group should be specialists and infor-
mation-rich on the areas of public policy, strategic planning and management systems,
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innovation and technology, human capital and education policy, research, innovation eco-
systems and innovation management. In addition, how human capital development and
higher education attainment linked to HEIs are inclined to the human-centric strategic
approach to learning and teaching. Through the New Public Management approach, how
Lithuanian HEIs as public and private institutions are managed and regulated by the higher
education policy influence the amount of interaction with an innovation ecosystem. As a
valuable source of data frequently used in qualitative research, experts can provided greater
theoretical insights and reflection in new emerging phenomena (Nohl 2009). As there area
plethora of research utilizing many types of data-analytic methodologies to analyze impact,
the approach of conducting a research purely reliant on the narratives of eleven experts
to explain how the impact generates expounds beyond the limitations that the quantita-
tive approach of survey studies provide. The narratives provided by experts transmits and
amplifies the information of these impacts within the set parameters provided and beyond.

Though the main drawbacks of this approach would obviously be the lack of generalizabil-
ity and accurately determining the causality of the impacts with the processes, inputs and out-
puts of the research phenomena, this approach deters information deficits of the quantitative
approach. There are already many quantitative studies demonstrating that policy regarding
higher education contributes to innovation ecosystems, however the qualitative approach to
research how it impacts, permits greater analysis to communicate the main features of these
impact pathways. This is via way of the narrative from the experts and the empirical evidence
from the case study done (Bogner et al, 2009). In addition to standardizing the empirical re-
search, the experts chosen for the research are in a unique position in offering their expertise
from their experience and knowledge of Lithuania and anecdotal evidence to validate the
theoretical reflection of the area chosen. The author recognized that though the theoretical
evidence of human-centric innovation ecosystems to higher education prevalently derives
from hypothetically based evidence from qualitative methodologies during the literature re-
search, the practical evidence authenticates and provides opportunities for future research.

The finalized group of experts should be individuals aged 30 years or older, having 5-10
years experience providing independent, research-based information required to make ev-
idence-based public policy decisions to public institutions in Lithuania. In addition, these
individuals must have experience and knowledge in the areas of higher education systems,
governance, monitoring and functions of Lithuanian HEIs. Knowledge and expertise on the
strategic processes of education and innovation policy of Lithuania, human capital develop-
ment, policy leading to strategic management and planning of human resources and institu-
tions, as well as the strategic management of science, technology and innovation outputs in
Lithuania is requisite. It is imperative that the age demographic for the research is adhered as
it coincides with the period that Lithuania gained its independence in 1991, marking the tran-
sitional stage of the country from a planned to a market economy. The ‘cold’ contact method
was used to contact the participants of the sample. Nineteen (19) experts initially had been
contacted to participate in the research. Applying the snowball sampling approach to comple-
ment the purposive sampling, where the contact of one expert led the author to contact other
expert(s). From the initial number of participants that were invited to participate, thirteen
(13) agreed to be interviewed. The preliminary composition of the sample comprised:
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One (1) University Rector;

One (1) former University Vice-Rector;

Three (3) Senior Government Ministers;

Two (2) Senior Researchers;

One (1) Policy Analyst at the Science, Technology and Innovation Policy divisi-

on at MOSTA;

One (1) Policy Analyst at the Human Capital Division at MITA;

e Two (2) Policy Analysts at the Agency for Science, Innovation and Technology
MITA;

e One (1) Senior Advisor

e One (1) Chief Official at the Ministry of Economy and Innovation.

This represented a variety of professional experiences and academic ranks.

The snowball sampling method works in conjunction with purposive sampling.
While snowball sampling is not suitable as the main primary sampling approach, it
was the best form of non-probability sampling method that would work well base on
the defined criteria of the sample selected for the research. Moreover as a comple-
mentary strategy to purposive sampling, it enabled a deeper level of detail as well as
enriched data capture and highlighted several elements of the research not initially
considered. Another drawback is that there are limits set to access a larger pool of
experts. Since statistical sampling methods did not form part of the research, snowball
sampling method tend to include samples that form some population with common
features. Additionally, snowball method also requires additional data when evaluating
the impact of the higher education policy to human-centric innovation ecosystems.
Hence assessing the impact indicates the correlation between both.

Another drawback of the snowball method is that if this sampling starts at the
wrong point of contact, then it is possible to miss a whole network, or small sub-sets
of network contacts that are linked to criteria of the research but not connected to the
starting point of contact, (Hanneman, 2005). Purposive sampling approach enabled
the author to cover networks related to the research by asking contacts interviewed to
recommend other contacts suitable according to the selection criteria for experts (Co-
hen, 2013; Crabtree and DiCicco-Bloom, 2006). Purposive sampling in qualitative re-
search is another type of non-probability sampling that permits a researcher to define
the criteria of the selected sample with the purpose that the sample is representative
of the chosen study area according to the criterion set (Ritchie et al., 2003). Purpo-
sive sampling not only permits the author to better critically analyze the data derived
from the interviews and but also define the parameters of the population chosen for
the study (Miles and Huberman, 1994). The fact that Lithuania chosen as the selected
focus country for the research meant that field of expertise was quite small for the
research. Prior to conducting the research, this would be problematic in finding the
right sample number. However, according to research works reviewed for the selec-
tion of participants forming the acceptable sample size for grounded theory studies,
Morse (1994) argued that the sample size number should be approximately thirty-fifty
and Creswell (1998) twenty-five though no scientific evidence to validate these recom-
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mendations exists (Guest et al. 2006). Hence, theoretical sampling become becomes
crucial during the data collection stage of the research (Thomson, 2011). A sufficient,
handful of experts that fulfil the entire criterion set in the purposeful sampling can
form the sample for interviewing to confirm or disconfirm the findings (Guest et al.
2006; Thomson, 2011).

Initially, though nineteen experts formed the original group of informants, it was
through the snowball method the author source the qualified experts according to
the criterion set and the informants’ recommending them. The snowball ball strat-
egy used at the initial start of the research aided the ‘cold’ contact process of the re-
search. Initial cold contacting led to the provision of a list experts from STRATA in
senior management positions that could can cover different topics for the interview.
Albeit from the Science, Technology and Innovation Policy division - two experts
recommended, the Education Policy division - two experts and for the Human Cap-
ital division - one expert, recommended respectively. While the author in initiating
contact to organise the possible dates to conduct the interviews with the recom-
mended experts, data saturation was prevented when only one expert per division
consented to be interviewed. For the contact process at the Ministry of Education,
Science and Sport, applying the snowball method, the author initially contacted four
experts during the month of September 2019, The Minister, two (2) Vice-Ministers
and a senior advisor at the Ministry. In this instance, the Minister agreed to par-
ticipate. For the contact of top management at the State-owned, higher education
institutions using the snowball method ideally it would be adequate have at least one
Rector or Vice-Rector of a researched-focused HEI and a technically focused HEI
participate as experts. In the end, a former Vice-rector of a State-owned HEL, which
is both a researched and a technically focused HEI, participated as an expert. For
the other organizations such as MITA, MRU LABS and the Ministry of Innovation
and Economy the snowball method applied as well. At the Ministry of Innovation
and Economy, the contact of one expert led to the contacts of three experts: the
Vice-Minister, an Advisor and a Chief Official. At the MRU LABS, the contact of
the first expert interviewed for the research led to the contact of the former Head of
the Business and Innovation Laboratory and an additional contact from MITA that
worked as a professor and researcher at Vilnius University. The final composition of
the sample comprised eleven experts:

One (1) former University Vice-Rector;

Two (2) Senior Government Ministers;

Two (2) Senior Researchers;

One (1) Policy Analyst at the Science, Technology and Innovation Policy divisi-
on at MOSTA;

One (1) Policy Analyst at the Human Capital Division at MITA;

e Two (2) Policy Analysts at the Agency for Science, Innovation and Technology

MITA;

e One (1) Senior Advisor;
e One (1) Chief Official at the Ministry of Economy and Innovation.
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Table 8 outlines the features and background of the sample selected for the research.
Accordingly, the sample participants were assigned primary codes based on the chron-
ological date order each interview occurred.

Table 8. Features and Background of the Sample

EX- SECTOR / EXPERI-
PERT INDUSTRY ORGANIZATION ENCE POSITION
Ministry of Edu-
Government cation, Science > 30-35 years Minister
and Sports
Innovation Lower Manage-
Support Center MRU LAB > 5-10 years &
ment Level
and Laboratory
Public Sector MITA < 5 years Middle Manage-
ment Level
. MITA - Human
Public Sector Capital Division < 5 years Analyst
Ministry of the
Government | Economy and In- > 35 years Vice-Minister
novation
Government Ministry of the
Economy and In- | > 15-20 years Advisor
novation
Government Ministry of the
Economy and In- | > 5-10 years Chief Official
novation
Analyst
(Part-time Higher
Public Sector Education Insti-
Agency MITA 2 15-20years | tion Lecturer
at Vilnius Uni-
versity)
Public Sector MOSTA > 5-10 years Middle Manage-
Agency ment Level
Higher Educa- ) .
tion Institution | Klaipéda Univer- >15-20 Rector’s Alesor
. (Former Vice-
(State-owned sity years

University)

Rector)

94




EX- SECTOR / EXPERI-
PERT INDUSTRY ORGANIZATION ENCE POSITION
Mykolas Romeris
Higher Educa- | University (For-
tion Institution | mer Head of Busi- >10-15 Associate Profes-
DT11
(State-owned | ness and Innova- years sor
University) tion Laboratory at
MRU LAB)

Source: Developed by the Author

Before interviewing the sample, a written invitation sent by email to confirm their
participation in the research. Initially, though sample consisted of nineteen persons
with thirteen agreeing to be part of the sample, two participants, a senior Ministry of-
ficial and the other, the Rector of Vilnius University, due to each having intensive work
schedules unfortunately could not participate.

The author then carried on with the research with the eleven participants forming
the final sample as the percentage amount when calculated from the initial amount
selected equaled to fifty-seven percent (57%), which is substantial beyond the ade-
quate minimal ratio required for the research. In addition, bearing in mind the cen-
tral theme of the main research question and the purpose of the study, the questions
formulated for the semi-structured expert interviews were structured accordingly. At
the beginning of each section, consent to record was granted and the author briefed
each of the participants of the terms and definitions used and whether clarifications or
explanations were needed, to avoid ambiguity. After this part was done, the interview
proceeded. The questions that formed the questionnaires were open-ended and lead-
ing questions were used to encourage the participants to offer a deeper perspective to
the answers provided along their line of expertise and observations. This was done due
to the fact that all participants were ‘questioned’ in the English language which is not
their native mother tongue and the leading questions provided support in understand-
ing the main questions asked. In addition, each sample member were asked to share
their perceptions on how they viewed their professional roles and expertise in relation
to the present conditions of the higher education policy, human capital, innovation
management and development, and ecosystems emergences, processes, factors and
actors that they considered as significant issues.

The sampling process extended to the theoretical and data saturation phase. For
this process, it was imperative have an inclusion and exclusion criteria. The exclusion
criteria as already mention were the participants that were unwilling to participate in
the study, while the inclusion criteria were the years of experience of the participants,
which was a minimum of five to ten years of experience. For those falling short of the
inclusion criteria, at least one expert should possess up to twenty years of experience
and designated the leader of the organized group of the same specialty. This occurred
for several experts from MITA, MOSTA and the Ministry of Innovation and Economy.
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2.1.4. Methods: Qualitative Unstructured Observations, Case Study and
Interviewing of Experts

The research methods are the practical part of the dissertation study and should be
aligned according to the chosen methodology and philosophical perspectives. This
ensures consistency throughout the research process (Cutcliffe and Harder, 2012). If
this is not achieved or maintained, then uncertainty surrounding the validity of the
findings and veracity of the research process can arise (Cutcliffe and Harder, 2012). In
discussing the research methods carried out, the steps of the grounded theory meth-
ods that will be applied to several parts of the research are revisited below:

e initial coding and categorization;
concurrent data collection and analysis;
creating diagrams and memo notes;
theoretical sampling;
constant comparative analysis of the data using inductive logic;
theoretical sensitivity; intermediate coding;
identifying the categories (from the intermediate coding process);
integrating the categories analyzed;
choosing a main category then saturating and integrating the theory developed.

This process required the author to become fully immersed in the research as the
data developed is core and integral to the entire process (Birks and Mills, 2015). Ini-
tially coding and categorizing data was the first step of the data analysis stage of the
research. This method provided a way for the author to identify important words or
phrases in the data, then assigning labels to them, appropriately (Birks and Mills, 2015).
Using NVivo, codes were labelled from verbatim quotes derived from the experts while
the categories formulated were the groups of codes that are related. The latter often is
termed ‘theoretically saturated’, particularly when the new data analyzed brings forth
codes that fits in the existing categories set (Birks and Mills, 2015). Crucial and first
principles to the grounded theory design is the concurrent data generation process,
where the data generated was collected initially through purposive sample then coded
before more data is generated; the process itself is very repetitive and should be done
concurrently. For this research, though no codes were initially assigned during the
unstructured observations phase and collation of memos, two theoretical propositions
were asserted prior to the data collection process and theoretical sampling (Glaser and
Strauss, 1967; Birks and Mills, 2015), and are:

1. The higher education policy through institutions and resources formally devel-
ops inherent human-centered attributes of talent in human-centric innovation
ecosystems for quality innovation.

2. The higher education policy has no effect on the development of human-centric-
innovation ecosystems.

For this research, it was important to highlight the crucial role of theoretical sam-
pling particularly when the existing information present is insufficient and more data
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is needed to fully saturate the categories that are underdeveloped. In this case human-
centric innovation ecosystem as a category is fully underdeveloped, particularly its
properties, the conditions or environment in which it progresses, its dimensions or
parameters, and its relationship with other’ themes for its development, whether it be
through the public higher education policy networks and or in private organizations
networks. As this approach was applied, it aided the author in determining strategi-
cally who or what can provide the most abundant source of information-rich data
needed to for the analytical aspect of the research (Strauss and Corbin, 1998).

The author therefore adopted a three-fold approach when conducting the research,
where during some points of the research the author had to alternate between the
roles of being ‘insider’ and ‘outsider’ The insider role was three-fold, where the author
during the early stages of research was a part-time teaching practitioner, where an
inward view of the author’s own practice of teaching and educating undergraduate
students in social sciences subjects aimed at preparing them to be skilled special-
ists for the Lithuanian and EU labor market was observed as well. Then as a man-
ager initially employed in the International Office then to the Chancellery division
of the author’s home university in Lithuania, Mykolas Romeris University perform-
ing entry-level, ordinary tasks associated with a bachelor’s degree level qualification.
Lastly, then as a doctorate student understudying and observing the practices and
teaching methods of the said university in Lithuania. The role of outsider was adopted
by the author when observing and ‘looking’ into world of Lithuanian tertiary educa-
tion system. These roles adopted in a four-fold manner where the author steps away
from ‘being the research; then to ‘the researcher’ twice, is termed by Hockey (1993)
as the Jocal becoming the stranger’. It was very important that the author transformed
from the insider and adopt the outsider approach in all contexts in order to maintain
objectivity through the research, while keeping a delicate balance between all worlds.
Additionally, transitioning from the insider to the outsider lens (perspective), aided
the author in reducing familiarity of the research environment(s) and at the same
time remaining aware of each situational context. Despite, adopting these approaches
for the observation of the research environment, it is very crucial that any researcher
conducting a research using the qualitative methodology, have prior knowledge and
background to the environment of interest to the research, yet maintaining an ‘unf-
lawed’ perspective at the same time (Hockey, 1993). Though theoretical sensitivity can
occur at the initial outset of the grounded theory methodology, researchers using this
approach are likely to become fully immersed over time in the data and this should be
minimized as much as possible.

Reflexivity is a key factor that should be utilized in ensuring that richness and research
integrity is achieved in the final findings. As the author was aware at the initial outset
that as many unfamiliar terms and concepts may arise during the research, it was not
mandatory to accept them as the norm. Reflexivity is also linked to symbolic interaction-
ism (Doyle, 2013), more on interaction aspect of social actors creating their reality. Due
to the epistemological and the ontological stance of the author, reflexivity reinforces and
strengthens the importance of the method for collecting data during the investigations,
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as it used for interacting, from an outsider role, with the participants selected for the
study and should be contextualized, accordingly. The main disadvantage of not incorpo-
rating reflexivity into the research process is that the author realized that it could poten-
tially affect the findings, where if the inability of effectively contextualizing appropriately
the perspectives of the participants responses onto the time to which the actual study
was carried out, the findings derived will be weak and irrelevant (Birks and Mills, 2015).

Another key important part of the research method was the constant comparison
process of the data collected. This method is very imperative for correlating a theory to
the data collected until categorical saturation achieved. Categorical saturation, forms
part of the grounded theory as it enables the theory to be ultimately ‘grounded’ in
as new data. Contrary to other traditional qualitative methods, the research findings
treated as facts ensures that the findings presented as explanations on the connections
between concepts, which is the main differentiating feature of the grounded theory
method (Birks and Mills, 2015). Moreover, all the main elements of the grounded the-
ory traces back to the data. In selecting the research sample, the author undertook a
process of ‘cold-calling’ and ‘cold-emailing’ to initiate contact. It is important to note
that at the time when this was done up to the interview process, the higher education
system of Lithuania was still undergoing structural changes due to the State Optimiza-
tion Plan of the Ministry of Education, Science and Sports. The author’s own work in-
stitution at that time settling down after undergoing another major internal structural
change across all departments due to changes in top management of the university.

The unstructured observations were integral to the research as it garnered, first-
hand, deeper insights on how the students observed develop critical thinking and
problem-solving skills through the learning environment. During those unstructured
observations the author took consistent field notes to document what was observed,
initially at a part-time teaching practitioner, then at an internship undertaken in 2018
at a private university called Dongseo University (DSU) located in Busan, South Ko-
rea. At the time DSU was hosting the annual Asia Summer Programme (ASP) 2018
which consisted of well over twenty-five partner universities and colleges from Asia,
Latin America and Europe. This environment was also ideal for the unstructured ob-
servations as it gave access observe and study a larger, international platform of higher
education institutions practitioners from Asia, South America and Europe. It was also
the opportunity to observe local and international teaching approach and methods
imparted to such a diverse array of students for several weeks. This observations last-
ed for a period of three weeks in July 2018 and gave a greater understanding of the
context of higher education policy practices and approaches adopted in comparison
to Lithuania. Moreover, all the field notes collected from all observations done from
2016-2019 enriched the analysis of the semi-structured interviews conducted with the
local experts from Lithuania in 2019. This gave the author the opportunity to analyze
the data from different angles, revisit it to identify the consistencies with each expert’s
responses to the unstructured observations. This approach aided in actualizing each
context while checking for any variations arising which further led to several assump-
tions being raised within each context derived from the data collected.
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The case study method was chosen to complement the other qualitative methods used
in the empirical research. The case study method allowed further exploration and under-
standing of complex issues surrounding the higher education sector management and
development of the human factor for human-centric innovation ecosystems. In social
sciences research, Gulsecen and Kubat (2006) states that case studies are relevant, strong
research methods for researching issues relating to education due to the limitations of
quantitative research methods to provide a holistic view from statistical results. Moreo-
ver, it entails for this research, an in-depth analysis on present and past conditions of
Lithuania’s higher education sector and the behavioral actions, meanings, and features of
social actors and units linked to the sector for ecosystems development. The interpretive
approach for the case on Lithuania will enable testing of the data generated from the doc-
ument analysis by the framework developed to create the sub-categories and concepts.
This would support or refute the assumptions derived from the study. As the case study
will entail a single case approach, the main advantage of this is that research is conducted
within the context of its use. Additionally, data captured in its actuality of environment
enables further insights on its complexities than quantitative survey methods would yield
(Yin, 1984; Zaidah, 2007). The perceived limitations using the interpretive design is that
massive amount of data generated from the document analysis of the single case would
lead to generalized conclusions which could potentially affect the validity and reliability
of the results (Yin, 1993; Tellis, 1997). To counter this limitation, the author implemented
parameter establishment of the researched subject and set objectives for testing.

For the constant comparative method, it was ethical that prior to each interview
session to receive their informed consent that confidentiality of personal information
would be maintained during and after the research was completed. The role of the
higher education policy, as analyzed using the constant comparative method, from the
inductive and deductive perspectives, involved comparing all the compiled data from
the field notes and observations, as well as the data sources, experts’ interviews and
the document analysis of literature. Moreover, as an extension to the ensuing analysis,
comparison of the codes and assigning the codes to sub-themes, then concept to para-
digm was necessary for the full theory development. As grounded theory is termed as
a theory-building methodology, derived on inductive reasoning, it was necessary for
the author to actively focus on the constant comparison of the data from all sources.
Grounded theory is often referenced as a theory-building, abdicative reasoning re-
search relating to knowledge derived from new insights (Bryant and Charmaz, 2007).
The constant comparison step was essential for deduction of the themes evident in
the research data for the grouping into codes. During the research as more data was
generated the themes in data became more and more clear. Once clarification was
achieved it was easier to formulate the features of the theoretical sample.

The next step was the theoretical sampling after the interviewing of all experts, in
order to extract the queries that emerged during the analysis of the data. Theoreti-
cal sampling facilitates the verification of the responses from the interviews in or-
der to achieve conceptual density (point of diminishing return). Conceptual density
is very important for the data saturation process. Conceptual density is that point of
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diminishing return when the data from sample size selected no longer contributes to
the new evidence and that the data collection phase is now completed (Crabtree and
DiCicco-Bloom, 2006). When all the responses are the same and no new information
has emerged during the interviews, it is at that point that the conceptual density pro-
cess ceases. As data saturation leads to data overload, Ritchie et al (2003) suggests that
for qualitative research the sample size is usually fundamentally small. This is owing
to the fact that the phenomena needs only to appear once to be included as part of the
analytical chart, since after some time data saturation achieved at a point called the
diminishing return. Moreover, it could lead to difficulties identifying key areas and
themes from the data collected using a large sample size instead. Though the perspec-
tive of Creswell (2012) for a qualitative research is to classically study few individuals
or cases normal in relation to the sample size, Guest et al. (2006) adds that data satu-
ration (conceptual density) occurs within “the first twelve interviews” conducted, as
it is unlikely that new phenomena will emerge after that. This justifies the selection
of eleven experts for the research, as qualitative research as a phenomenological ap-
proach is one where it is common to have small sample sizes. Moreover, it validates
the choice of the grounded theory methodology as well as the use of the snowball
sampling strategy as a complement to purposive sampling method. Complementary,
the theoretical sampling, as an additional step, ensured verification and validation of
the leading answers according to categories and sub-categories derived further down
in the research.

The next step of the research was to consistently analyze the data as generated from
the interviews conducted. During this stage, all the data from the experts’ interviews were
carefully evaluated, categorized into themes and sub-themes and then entered into the
NVivo software for coding. NVivo, was selected as the productivity software tool for the
qualitative research study as it quickly performs queries for key terms and phrases from
the answers from research sample, then extracts, organizes, manages and analyses these
answers into codes based on the sub-themes and themes developed from data collected
during the research. NVivo is very compatible for analyzing qualitative data generated
from the grounded theory approach, as aids the author to organize it in a very structured,
comprehensive framework of codes for the evaluation and interpretation of data, objec-
tively (NVivo, 2019). The data was then analyzed according to the open, axial and selective
coding, also termed as the three stages of the coding process (Corbin and Strauss, 2008).

Open coding was done according to the source structure and style of the semi-
structured questionnaire, in order analyze the emerging codes comparatively amongst
the experts that formed part of the theoretical sample of the research for each ques-
tioned asked. It was imperative to sort the codes according to the structure and style
of each question in order to identify the reference code and its’ percentage coverage.
The reference code is defined as the number of characters that have been coded at each
node (theme) divided by the number of characters in the document as a whole, which
gives the author a sense of whether a large portion of the data from the interviews have
been covered or just a small portion (NVivo, 2019).
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Table 9. Open Coding According to Source Style and Structure: Thematic

B Reference Per- Number of Data | Data Code Saturation
centage Rate Code Reference Percentage Rate
98.94% 2 69.49%
98.05% 1 98.05%
96.46% 1 96.46%
97.51% 1 97.51%
99.16% 3 48.01%
98.98% 4 28.56%
98.81% 2 90.88%
99.51% 1 99.51%
99.36% 2 54.10%
99.58% 1 99.58%
97.78% 1 97.78%

Source: Developed by the Author

For the open coding the term reference denotes the interview questionnaire data
instrument for Table 9 above. Next for open coding according to the thematic code per
questionnaire feedback of each speaker is outlined in Table 10 below. For DT05, this
speaker could not be categorically themed according to the total portion of extracted
common themes detected.

Table 10. Open Coding According to Source Style and Structure: Relevance per Questionnaire
Theme

DTO01 [DTO1 |DT01 |[DT01 |DTO1 |DT01 |DTO1 |DTO0l |DT01 |[DTOl |DTO1 | Reference
Codes
- - 9.34% | 11.73% | - 6.36% | 7.17% | 4.20% - 7.47% | 12.40% 7
- - | 14.08% | 8.43% - 3.91% | 4.80% | 2.06% - 1.75% | 9.39% 7
~- | 13.67% | 8.15% | 4.35% - 17.36% | 16.97% | 13.25% | - 8.67% | 9.72% 8
13.65% | 7.62% | 12.47% | 10.56% | - 7.76% | 15.34% | 14.06% | - 8.89% | 5.54% 9
7.74% | 8.41% | 6.32% | 2.65% - 6.68% | 7.93% | 6.20% - |12.10% | 8.13% 9
7.53% | 10.54% | 6.83% | 8.24% - 8.93% | 9.19% | 8.34% - 8.14% | 3.07% 9
6.28% | 4.22% | 4.68% | 6.90% - 9.88% |[10.88% | 6.87% - 7.25% | 3.58% 9
13.59% | 10.46% | 9.36% | 10.75% | - | 10.67% | 1522% | 18.54% | - |13.39% | 11.61% 9
7.10% | 8.65% | 6.40% |12.08% | - 7.79% | 1.14% | 7.24% - |15.06% | 7.40% 9
11.01% | 5.46% | 8.11% | 7.31% - 12.16% | 1.75% | 12.86% | 7.10% | 8.49% | 9.52% 10
571% | 8.88% | 6.15% | 9.12% - 226% | 2.69% | 2.64% | 1.46% | 0.95% | 9.65% 10
6.60% | 8.64% | 8.08% | 7.89% - 6.21% | 621% | 6.92% | 9.67% | 7.73% | 10.08% 10

Source: Developed by the Author
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For the thematic coding, fundamental concepts and terms were first identified and
extracted during open coding. This was then mapped around three general themes
that was initially formulated at the beginning of the research, then grouped onto the
concepts derived. Those themes (from Graph 1 below) were extracted during the open
coding stage with the following concepts.
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Graph 1. Fundamental Concepts Extracted from the Thematic Coding
Source: Developed by the Author
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The thematic categories and sub-categories as illustrated into Table 11 below.

Table 11. Design of Human-centric Innovation Ecosystems through Higher Education Attain-

ment: Concepts, Thematic Categories and Sub-Categories

Thematic Categories

Theme Sub-categories

Concepts

Human capital

Talent development through
higher education

Skills competencies required
for human-centric innovation
ecosystems

- Producers of human
capital development

Higher education
policy

Academic education and
vocational educational and
training

Capital and technological
infrastructural support

Beneficiaries and stakeholders

- Production sites of
human capital devel-
opment

- Socio-economic incentives

- Environmental factors (inter-
nal and external)

Stakeholder collaboration
and cooperation

Human-centric inno- | -
vation ecosystems

- Strategic outputs and
outcomes

- Outputs and outcomes to the
knowledge and commercial
economy

Source: Developed by the Author

Intermediate coding involved the constant comparison of data between the initial
codes and the derived codes generated. This is done during the axial coding phase,
where initial themes formed in the framework model of human-centric innovation
ecosystems are connected to the concepts generated in theoretical framework devel-
oped for human-centric innovation ecosystems to link the themes back together and
check if data saturation is reached from the data instruments used in the research.
The most important feature of this process is that though open coding (initial coding)
often fragments data, axial coding (intermediate coding) reconnects the data abstract-
edly in a conceptual manner to permit the thematic analysis to occur concurrently
(Corbin and Strauss, 1990; Mills and Birks, 2015).

The next step was the selective coding stage which comprised of extracting the data
from the experts’ interviews, the empirical case study and the unstructured observa-
tions containing the field notes collected. This stage involved selectively coding each
line to identify emerging and similar themes in the answers from the speakers and
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involved a very stringent process of revisiting, checking and fragmenting the data for
similar themes to emerge in order for the author to appropriately categorize the themes
accordingly to the main assumptions of the research (Birks and Mills, 2015). During
the selective coding phase, transformation of the initial data and theoretical concepts
permitted the theory to slowly emerge. Selective coding was key to the advanced final
coding of the data, and distinguishes observations from categories and in this case,
the core emerging theme of the research. In the grounded theory it very crucial that a
main theme is selected after the final analysis for the final theory development (Mills
and Birks, 2015). The selected main theme should satisfy several criteria, including
being central to the research phenomena, linked to other themes in order to establish
commonalities, in addition to being primarily derived from the data, frequently oc-
curring as well as generic.

The observed concepts were constantly compared with each other in order to assign
them correctly into provisional themes, which will be crucial for next step which will
be the axial coding process. Therefore, applying Corbin and Strauss (2008) thematic
model, the author then proceeded to condense the observations occurring during the
testing of the extracted themes (codes) during the open coding stage, in a linear tabular
order. Moreover, the author constantly checked, revisited and attempted to reference
the data against the sub-themes ascribed in order to uncover any indication of evi-
dence that a theory is developed from the coding stage. The author understood that it
was crucially imperative that the theory developed should be validated and confirmed
through a thorough comparison of the conceptual framework and practical evidence
uncovered in recent research. For this research, it was the qualitative unstructured ob-
servations, case study and experts interviews used for the comparison process. Using
the conceptual framework developed, it was tested according to the producers, produc-
tion sites and consumers of human capital & talent development leading to the stra-
tegic application of human-centric innovation ecosystem. This lead to correlation of
the main core category developed for its use to the other sub-categories derived. This
was achieved during the theoretical saturation process as forefront for its development
from the application the ecosystem as a conceptual theory. The data analyzed to achieve
this process was further substantiated from experts representing various sectors of the
society. In addition, the method of triangulation also confirmed the credibility of the
data collected and the themes generated from all other data, thus validating the in-
stances for the use of human-centric innovation ecosystems in the higher education
sector. According to Denzin (2017), primarily triangulation methods can be of four ba-
sic type, however for the research the author applied a combination, theory triangula-
tion that involved the analysis of the literature from several theoretical schemes for the
interpretation of the phenomena being investigated. In addition, the methodological
triangulation method of applying more than one approach to the data collection meth-
ods, that is interviewing, observations, document analysis and the empirical case study.

The next step was theoretical sensitivity process, which encompassed the ability
to view, see and have some knowledge about the phenomena being researched (Mills
and Birks, 2015; Strauss and Corbin, 2014; Glaser and Strauss, 1995). This occurred
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when the author was able to see the phenomena in an abstract sense, correctly link the
commonalities existing between the paradigms and the codes becoming sensitized to
the developed conceptual theoretical framework for human-centric innovation eco-
systems. In addition, the significance of the higher education policy on its designation
in the higher education sector is configurative to the strategic use of human-centric
innovation ecosystem as a resource. The theoretical sensitivity stage of the research is
very crucial as it demonstrates whether the prior knowledge obtained by the author
was successfully merged with the new data derived from the research undertaken to
validate the thematic constructs applied to develop human-centric innovation ecosys-
tem conceptual framework and test it. Moreover, theoretical sensitivity is key to the
GT methodology(Mills and Birks, 2015; Glaser and Strauss, 1995), as it demonstrates
an established link with the data, codes and paradigms transiting from the abstract,
theoretical to the practical levels.

2.2. Summary of the Methodological Framework and Formulation of the Tasks
for Evaluating the Impact of the Higher Education Policy

The applied methodology, the grounded theory (GT) was chosen in order to de-
velop a deeper understanding of the phenomena. The sole purpose of choosing the
grounded theory methodology is to extract the theory from data that will be used
evaluated to assess the impacts of the higher education policy on the development of
human-centric innovation ecosystems. The epistemology behind the grounded theory
methodology is Chicago interactionism. Epistemology was adopted for the methodo-
logical positioning and pragmatism as the philosophical approach. By integrating the
philosophical, selected methodology, research methods and instrument, consistency
was maintained in a systematic manner for the research. Symbolic interactionalism
was useful to analyze the data generated from grounded theory research as it is rooted
in pragmatism. The main limitation of symbolic interactionism is that its usefulness
is dependent on the scope of the framework developed from the primary data from
literature. Symbolic interactionism key advantage is that it integrates the use of the
theoretical data during the interactive stage with the research participants. This fur-
ther justifies the selection of using the grounded theory method for the research.

Data collection instruments for the research consisted of unstructured observa-
tions, case study and semi-structured interview questionnaire. The instruments were
appropriate as they were complementary to the other chosen qualitative methods used
in the empirical research. The unstructured observations, as a pilot study method,
was essential for rich data capture during the initial stage of the research while the
main limitation is its lack of data replicability. The case study method provided fur-
ther exploration and understanding to the pilot study on complex issues surrounding
the higher education sector management and development of the human factor for
human-centric innovation ecosystems.

Case studies are strong research methods for investigating holistically issues relat-
ing to education due to the limitations of statistical quantitative research methods.
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Moreover, it could provide an in-depth analysis on present and past conditions of
Lithuania’s higher education sector and the behavioral actions, meanings, and features
of social actors and units linked to the sector for ecosystems development. The inter-
pretive approach applied enabled testing of the data generated.

Additional data for the research was collected through interviews with experts from
September 2019 to October 2019 in the Republic of Lithuania. Eleven experts formed
the sample and represented all spheres relevant to the research environment Lithuania.
The method for choosing the experts was by snowball sampling method in conjunc-
tion with purposive sampling. Snowball sampling is a suitable form of non-probability
sampling method that works well base on the defined criteria of the sample selected for
the research. Moreover as complementary method to purposive sampling, it enabled
a deeper level of detail as well as enriched data capture and exploration of other areas
to the research not initially considered. The main drawback is that it limits access to
a larger pool of experts. Purposive sampling permitted the criteria to be set for the
selected sample with the aim that the sample is representative of the chosen study area.
The main advantage is that it permits critical assessment of the data derived from the
sample and its main limitation is that it only works well with snowball sampling methods.

Theoretical sampling after the interviewing of the experts, permitted the conceptual
density process to analyze how well all the data collected had achieved saturation level.
Conceptual density occurs when all the responses are the same and no new informa-
tion has emerged during the interviews. This justified the selection of eleven experts
for the research as the phenomena needs only to appear once during the conceptual
density process. A larger sample could have led to difficulties identifying key areas and
themes from the data collected.

The next step of the research was to consistently analyze the data collected from the
interviews using the coding process. Open, axial and thematic coding was applied to
extract the data for the thematic categories from the experts responses for the qualita-
tive analysis. The extractive, approach of the data enabled developing insights on eco-
systems and higher education policy in management sciences particularly on the areas
of strategic management and planning of human-centric innovation ecosystems. This
enabled the key focus areas from the findings for evaluating human-centric innovation
ecosystem’s development.

An integrated qualitative evaluation is then needed to assess if the findings from the
empirical research are correct and relevant to the conceptual framework developed for
human-centric innovation ecosystems. The findings from experts semi-structured in-
terviews and case study on the Republic of Lithuania will be evaluated to gain insights
on how human-centric innovation ecosystems develop. Moreover the findings will be
assess according to how the conceptual theoretical framework proposed is useful for
the ecosystem’s development in the higher education sector. The findings will then be
further revised according to how the ecosystems can be strategized to improve the
internal institutional environment of the higher education sector. The evaluation of
the higher education policy impact on the development of human-centric innovation
ecosystems should address the management issues of:
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(1)

2)

©)
(4)

(5)

Transforming the data from the research into strategic insights on the strategic
management of human-centric innovation ecosystems and recommending the
qualitative indicators of human-centered attributes and their associative impli-
cations to the ecosystem in the higher education sector.

Identify the correlation between talent development and innovation in the ar-
eas of the knowledge and commercial economies;

The position of human-centric innovation ecosystems in higher education sector;
Assessing and identifying the most important features of the human capital
derived from the internal and external environments HEIs, stakeholders, ac-
tors, non-higher educational factors relative to human capital development and
contribution to the knowledge and commercial economy;

Estimating the significance of the socio-economic, industry, academia and sec-
torial stakeholder environment in human-centric innovation ecosystems.
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3. EMPIRICAL RESEARCH AND EVALUATION
OF THE HIGHER EDUCATION POLICY IMPACT
ON HUMAN-CENTRIC INNOVATION ECOSYSTEM

3.1. Higher Education and Innovation Policy of Lithuania:
Description and Analysis

In the strategic planning of Governments, organizations and institutions, problem-
solving entails devising solutions either through managerial decisions, the adoption
of policy or a strategy. The approach to the value offerings of novel human-centric
innovation ecosystems as a strategic resource will entail:

1. Defining its key stakeholders and beneficiaries needs;

2. Evaluate and assess the underlying assumptions derived on its proposed benefits

and value creation.
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Human capital development accentuates its importance as a sustainable resource
for attaining competitive advantage in organizations. New technologies and advance-
ments in digitization have emphasized repeatedly that development of the skills, at-
tributes and expertise of the human capital is more important due to the dual nature
of its knowledge-based reserves. As such, higher education institutions have often tai-
lored its mission, functions, operations and strategies around the training and devel-
opment of this valuable resource. The case study revealed a network of actors in Lithu-
ania tasked with research, development and innovation policy priorities related to the
education policy leads to students proactively choosing study methods concurrent to
innovation, labor market needs or the formation of start-ups, SMEs, etc. (according
to Figure 11).

Higher Education Sector in Lithuania

‘ University Sector

Non-University Sector ]

Technical and Specialist-
training Institutions:

Academic Institutions:

- X o Colleacs Vocational
Universities Academies Seminaries 8 Institutions

Figure 12. Structure of Higher Education in Lithuania

Source: Developed by the Author according to Centre for Quality Assessment in Higher Education
(SKVC), 2019

Accordingly, talented human capital’s vocational, educational, technical and profes-
sional development in Lithuania is organized according to the type of institutions that
offer degree and non-degree studies.

From the Figure above, degree granting institutions are universities (universitetas;
e.g. Vilnius universitetas), academy (akademija; e.g. Verslo ir vadybos akademija), or
seminary (seminarija; e.g. Vilniaus $v. Juozapo kunigy seminarija). These are collec-
tively grouped as the University sector of higher education. The non-university high-
er education sector consists of Technical and Specialist-training institutions such as
colleges (kolegija; e.g. Socialiniy moksly kolegija) and vocational institutions (aukstoji
mokykla; e.g. Tarptautiné teisés ir verslo aukstoji mokykla).

Graph 2 below outlines the ratio of higher education institutions according to the
total student enrolment as of the academic year 2018/2019.
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Higher Educational Institutions in Lithuania
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Graph 2. Percentage Enrolment Rates for Higher Education Institutions, 2014 -2019

With the low number of students” enrollment figures, the case study findings re-
vealed that Lithuania still remains as one of the leading Member States for higher
education attainment for the thirty (30) to thirty-four (34) age category (Eurostat,
2019). Of approximately fifty-eight percent (58%) in total, the employment of recent
graduates for Lithuania remains significantly higher at ninety-two percent (92%)
than the EU average of eighty-five percent (85%) in 2018. Although increasing
migration patterns have contributed to the decrease in students’ enrolment rates
between 2010 and 2017, the new admission requirements implemented in 2018 is
expected to raise the quality of applicants in the system (EUROSTAT, 2019). The
case study findings also indicate that activities that directly connects the Lithua-
nian Higher education sector with the industry and business is evidenced by the
expansion of the creative industries sector at the international level. The sector is
predominantly decentralized, with the provision of quality education operating in
a networked system consisting of beneficiary and stakeholders of the higher educa-
tion sector and other national institutions. Figure 13 below outlines the resources
allocated to the local higher education in Lithuania in the development of smart
specialization for innovation.
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Figure 13. Resources Allocated to the Higher Education System for the Development of Local
Smart Specialization

Source: Developed by the Author

As formal education is accessed from both public and private institutions, pub-
lic institutions receive partial government subsidization, though private institutions
are equally recognized and accredited under the same national higher education
policy. The case study revealed that the number of higher education institutions
registered in Lithuania as of 2019 are fourteen (14) are state-funded institutions (9
universities and 5 colleges) and eight (8) are privately owned institutions (5 uni-
versities, 2 seminaries and 1 academy). As of the 2018/2019 academic year, 10,744
students were enrolled in degree awarding higher educational institutions (universi-
ties), while 8016 were enrolled in non-degree awarding institutions (colleges), ac-
cording to Table 12 below:
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Table 12. Enrolment Figures of Students in Lithuanian Higher Education Institutions from Acade-
mic Years 2014/2015 to 2018/2019

Higher Educa- Academic Colleges (Non- Universities
tional Institu- Y Degree Awarding | (Degree Award- | Total
. ears o . o
tions Institutions) ing Institutions)
2018/2019 8016 10744 18 760
2017/2018 8312 11203 19515
S 2016/2017 8887 12318 21205
rolled
2015/2016 9570 13486 23056
2014/2015 10012 13908 23920

Source: Created by the Author according to Statistics Lithuania/ Oficialiosios statistikos portalas, 2019.

Although enrolment trends have remained variably consistent with an average
range of fifty-seven to fifty-eight percent (57% - 58%) for universities, and forty-three
to forty-two percent (43% - 42%) for colleges, there have been downward decrease in
the total enrolment numbers for the five-year period. More investments to broaden
the higher education sector’s network of universities, hubs, research, technological,
science valleys and creative workshops would potentially contribute to developing the
talented human capital for research activities. Though the case study revealed that
significant investments to broaden these networks and infrastructure of the higher
education sector, humancentric innovation ecosystems could provide guidelines for
enhancing greater strategic utilization of these resources by the Ministry of the Econo-
my and Innovation and the Ministry of Education, Science and Sports. Consequently,
prospective opportunities that create added value for the society would result.

Lithuania has increased its regional innovation and currently ranks as a Moderate
Innovator. Not considering other factors, the conceptual framework of human-centric
innovation ecosystems presumes that higher education attainment leading to qual-
ity innovation is linked to Lithuania’s national higher education policy. The upward
increase to Lithuania’s position could have been due to improvements made in the
industrial and business sector. Enhanced collaborations between the business sector
and the scientific sector (researchers) have led to Lithuania having a high innovation
status. However, evidence of specific improvement programs targeted to innovation
by the Ministry of Education, Science and Sports have not contributed to the rankings
directly. Nonetheless the current position of Lithuania is indicative that the nation is
on the right path according to the conceptual framework of human-centric innova-
tion ecosystems. This success attributes to increased expenditures from businesses and
greater investment in R&D activities. Lithuanias innovation outcomes and outputs
attribute more to its abundant source of human resources. Therefore, the attractive-
ness of a human-centric innovation ecosystem that strategically aligns highly quali-
fied human resources outputs to the overall higher education policy’s responsibility
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increases exponentially. Research and development that leads to innovations through
human-centered attributes such as knowledge, learning and the formulation of value
potentially gives more optimism for students to be engage in innovation and its pro-
cess. As the country ranks as one of the highest in the EU for employment of personnel
engaged in knowledge-intensive activities, the conceptual framework of humancen-
tric innovation ecosystems considers whether non-intangible innovation-led income
generated from international patents, trademarks and licenses in the creative sector
would be high as well. Notwithstanding, for the summary of innovation index results
for Lithuania when compared with the other Member States, this was quite low with a
significant gap existing in the nominal EU average. This gap for Lithuania was attrib-
uted to the lack of trust and openness, attractiveness of the research system to the hu-
man resources, low number of patent applications and third country nationals (TCNs)
that are doctoral graduates. For the private sector, it was due to the low amount of
investments in research and development areas. While the criteria of indicators for the
level of research and education is negligible, the remaining constant for Lithuania is
highly-skilled human resources and not the educational level indicators. As Lithuania
maintains moderate rankings for the last decade, the measurement for knowledge uti-
lization, creativity, research, development and innovation-led activities as well ecosys-
tems potential has changed due to digitization facilitating the human-centered design
developed through the model.

According to the conceptual framework of human-centric innovation ecosystems,
higher education institutions could contribute more by collaborating with businesses
and with each other, rather than being just only the source for graduates. This would
be achieved through knowledge transference, dissemination of research results and
governing how knowledge is used and acquired for the benefit of society. Though Lith-
uania ranks among Moderate Innovators the main underlying problem, uncovered
was the human relationships (relations, associations, collaborations) between the hu-
man capital. The quantity of the human factor graduating from HEIs, on average when
compared to the percent of nation’s population, the percentage is very high within the
European Union. However, when the indicators connected to the higher education
policy are added, it relatively sags down the rankings. From the conceptual frame-
work, entrepreneurships, talent, the tertiary education (higher education) or the re-
search sector, should collaborate with the private sector businesses as well. Moreover,
as entrepreneurships is an indicator measuring innovation rankings, the case study
revealed that the graduates from the Lithuania higher education sector are not en-
trepreneurial. This leads to graduates employed in jobs that do not required higher
education qualifications. This affects the innovation indicators for Lithuania.

A human-centric innovation ecosystem works well when the higher education
qualifications attained are relevant to business needs. From the students’ side invest-
ing three or four years in the system to gain an advantage in the labor market is useful
when the qualifications attained are pertinent to business innovations or operations.
The conceptual framework thus indicates that strategic planning and monitoring of
higher education programs lessens the probability of online or self-taught teaching
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programs to overtake on-campus, traditional higher education learning methods in
the sector. These programs usually offer shorter timespan for learning and training,
more relevant to the industrial and business sector labor market needs and self-reg-
ulating. The developed model would propose guidelines for a blended approach to
incorporate this learning alternative to traditional learning methods.

Lithuania’s higher education sector have undergone many reforms since gaining
independence. In June 2017, the last set of reforms approved by the Seimas was con-
solidating the network of state universities. The main aim of the plan was to address
the economic and social challenges that plagued the country’s higher education sector.
The vision was to improve the education and research sectors leading to ecosystems
development, innovation and economic growth. By concretely connecting the impor-
tance of higher education to all areas of society, industry and the state, Lithuania’s
competitiveness and outputs in the EU for higher education and research would be
strengthened extensively. Furthermore, greater alignment of higher education and re-
search with industrial economic sector, progressive attraction and retention of inter-
national scientists and researchers as well as those of Lithuanian origins would result.
The extent to which these new reforms significantly improves the delivery of higher
education and its attractiveness for quality education could influence the future uti-
lization of the human-centric innovation ecosystems. The motives to consolidate the
sector are quite pragmatic, with the final decision to merge resting entirely on higher
education institutions. The reforms were slated to optimize existing resources and
services that would better amplify the purpose of the higher education in Lithuania.
Through a reformed higher education system that cooperates closely with industry the
conceptual framework developed could foster students’ development according to the
needs and requirements of the economic sector. Regarding the higher education policy
as a catalyst impacting human-centric innovation ecosystems, this demonstrates that
reforms are of significant importance in respect to the ecosystem relationship to the
knowledge and commercial economy.

Pertaining to the accreditation system of Lithuania, the Qualification Framework
for the European Higher Education Area is tiered at eight (8) levels. Each level in-
dicates the learning outcomes are relevant to three dimensions crucial for quality
human-centric innovation ecosystems: Knowledge, Skills, Responsibility and Au-
tonomy. Learning outcomes of the Bologna process permeates from the State level of
Member States and structured according as input dimensions from the EU level. The
Lithuanian Qualifications Framework (LTQF) is structured in a likewise manner
alike to the European Qualifications Framework (EQF) with eight (8) qualifications
levels streamlined in a hierarchal style. Within the LTQEF, there are qualifications
that prepare individuals for lifelong learning, a necessary attribute of human-cen-
tric innovation ecosystems for future organizational management and planning of
resources suited for innovation processes. Figure 14 outlines this layout as well as
other internal parameters that affect the formation of strategic planning and man-
agement activities of higher education institutions within the European Higher Edu-
cation Area.

114



Education Policy of the EU
(External Governance)

Higher Education
Policy of Lithuania

Classification of Higher
Educational Institutions:
Historical and Socio-cultural
Background; Private and
Public HEls, etc;

Internal
Governance
T T 1

ey H Physical and Technological nstttonsforgmston
; Financed; Partially. uman sical and Technological s sonsiOme —
[ ETIL } [ State-Financed or ][ Resources Infrastructure Visoanason Relatedactvees
:

T T J r T . T

N Virtual Access to ICT
[ Academic Staff ] l Technical Staff ] l Administrative Staff J l Laboratories ] l Chroa } l Technslonics ]

Intermediary: 1) University

Business Cooperation;
Knowledge Alliances with
Government/ Internships/

Traineeships;
Entrepreneurship

Figure 14. Input Dimensions of Higher Education Institutions in the Economy
Source: Developed by the Author

The output dimensions from the figure can be consolidated to two fundamental
differentiated economies promulgated by vast ecosystems of institutions and networks
that utilize certain human-centered features to drive them: the knowledge and com-
mercial economies. Applying the conceptual framework of human-centric innova-
tion ecosystems, the higher education sector contributes to the knowledge economy
through its fundamental research and learning activities. The knowledge economy is
thus defined as greater reliance on instant access to information generating facts and
intellectual skills for the productive advancement of economic activities of private and
public organizations (OECD, 2005). Additionally, institutions that contribute to the
commercial economy would be bound to the exchange of goods, services, and labor
activities having a set monetary value. Within the scope of the conceptual framework,
the social and economic value of human-centric innovation ecosystems is evidenced
through its contribution to sustainable, continuous economic growth for Lithuania
through these economies. Table 13 thus summarizes the main features of the knowl-
edge and commercial economies:

Table 13. Output Dimensions of Higher Education Institutions in the Economy

Fundamental research conducted by the human resources

K 1 E
e R gDy of the HEISs: (students, researchers, academic staff members)

Technological innovations that generate commercial ac-

Commercial Econom o . .
Y| tivities leading to economic growth.

Source: Developed by the Author
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In a study conducted by the Ministry of the Economy and Innovation to develop
the road map for industry digitalization of local ecosystems through skillful human re-
sources, the occurrence of more customized study programs and courses in the higher
education sector can lead to more ecosystem development in Lithuania (Leichteris
et al,, 2018). In acknowledging the human-centered approach to education operating
as part of digital ecosystems networks, development of customized study programs
grants better transition of the future workforce into their work environment. For Lith-
uania, the demand for those customized education programs are more majors in the
robotics, ICTs and other digitalized, technologically related educational field areas.
Thus, the higher education sector will reorient its strategic activities to contribute to
Industry 4.0 ecosystems development through human resources and infrastructural
facilities support, scientific consultations and training workshops (Leichteris et al.,
2018). Moreover, the higher education sector through human-centric innovation eco-
systems futuristically forge symbiotic relations as a ‘Solution Providers’ to innovation
which through continuous collaborative activities that contribute to the development
of the Digital Technologies sector. As a stakeholder, the study revealed that the higher
education sector could proactively provide degree programs at both the master and
bachelor level that are innovation-based, listed as part of the ‘Solution-Providers’ ini-
tiatives of the Industry 4.0 Plan. The study further revealed that the list of academic
higher education institutions differentiates from those institutions that are involved in
innovation-led (‘Solution-Providers™ activities). This is achieved through applied re-
search (capital and technology) and traineeships and apprenticeship activities (talent).
This demonstrates the level of engagement in innovation-led activities of the digital
industry, one of the priority areas of Lithuania’s National Innovation Development
Programme 2014-2020.

The framework of this ecosystem resembles some of the elements, stakeholders and
beneficiaries of human-centric innovation ecosystem conceptual framework (capital,
technology and talent). An internal and external value chain system would exist to
strategically attain the knowledge society and the economies of scale for the com-
mercial economy in Lithuania, through continuous knowledge and skills transference.
From the findings mapped onto the conceptual framework, the physical layout of
human-centric innovation ecosystems would consist of other tangible infrastructural
entities such Science Parks, Research, Innovation and Development centers (compe-
tence centers), laboratories and testing centers, etc. The findings further revealed that
the intangible infrastructure such as technology, ICT services, digital technologies
and the talent from higher education sector, expert services providers as well as other
cluster-based human resources and associations. A symbiotic relationship then results
between ‘Solution-providers’ (implementers of the ecosystem) and ‘Consumers’ (in-
stitutions that benefit from the ecosystem). According to the conceptual framework,
this would be the ‘Production Sites’ and ‘Producers’ of human-centric innovation eco-
systems. The common element, similar to human-centric innovation ecosystems con-
ceptual framework, between the ‘Solution-providers’ and the ‘Consumers’ is talent.
Furthermore, the case study proved that with greater unification of activities between
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the Ministry of Education, Science and Sports and the Ministry of Innovation and
Economy, to broaden innovation potential the proposed ecosystem would work base
on the strategies proposed from the conceptual model. As stakeholder and beneficiary,
both ministries could set the criteria regarding the type of State-owned resources both
tangible and intangible required for elevating and increasing the level of innovation-
led activities in Lithuania through talent, technology, smart specialization and capi-
tal infrastructure that would be the ‘Outputs’ of the conceptual framework. With the
main strategic goal of the program being to increase the economic competitiveness of
Lithuania. By broadening Lithuania’s innovation potential, the current policy is built
on the premise that innovation would be a circular activity that leads to a wide range
of opportunities.

According to the conceptual framework of human-centric innovation ecosys-
tems, this should be unified, close-networked cooperative, systems consisting of all
the mentioned actors, stakeholders and beneficiaries regulated under the education
and innovation policy of Lithuania. This increases the higher education sector’s in-
novation potential to address existing skills mismatch and shortages linked to quality
innovation ecosystem development. Though recent reforms aimed at enhancing the
contribution of HEIs to societies through innovation, the human resources, are the
input commodities that facilitate creation of these networks. The higher education
sector could then direct the needed Government funding to key initiatives that support
teacher training, improving ICT and infrastructure for research, innovation and other
developmental activities.

3.2. Experts’ Interviews: Results and Discussion

3.2.1. Human Capital: Higher Education Attainment, Talent Development and
Skills Competencies Required for Human-centric Innovation Ecosystems

Higher education institutions in Lithuania should be the source of academic and
practical knowledge required for the development of acquired and innate abilities
skills-set required for any chosen field. Through qualification attainment, higher
education institutions grant the Lithuanian human capital the leverage needed to
start their respective career paths and networks. Inadvertently, talent development
is still a modern term not coined or fully understood by the older working genera-
tion. Since independence, the main idea was that all citizens should have access to
higher education. This would increase Lithuania’s attractiveness at the global level
with other thriving competitive economies through the educated human capital.
Though no consideration was given on ever-changing domestic and international
labor market, Lithuania’s rapid transitioned to the market economy enabled steady
economic growth for the last three decades. This has led to an increase of research ac-
tivities undertaken by public institutions in the higher education sector. At all levels
the Government, various public entities play an essential role in the management and
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initiating of environments that shape and drive ecosystem development in Lithu-
ania. The crucial roles that these entities play at the Governmental (national), Ex-
ecutive (divisional) and Institutional (local) levels in developing effective innovation
ecosystems that are human-centered is purely dependent on the creation of more
conducive framework conditions for these ecosystems to thrive. Hence applying the
principle of strategic management and planning of ecosystems as networked systems
in Lithuania, Government undertake various roles such as the regulator, facilita-
tor, moderator, sponsor, innovation ecosystem developer and strategist. Referring
to the education ministry of Lithuania, the New Public Management approach to
governance and reform of higher education in Lithuania began immediately after
independence in 1991. The aim is to generate innovation realization through the
qualified human resources that possess higher education to enable Lithuania to con-
tribute to innovation-led activities in the EU. Lithuania’s greatest natural resource
lies in its ever-abundant qualified human resources, which co-incidentally forms
part of the Gross National Product. Increasing the attractiveness of the country for
innovation ecosystems development lies at the forefront of the Government through
continuous improvement initiatives implemented so far. These initiatives range from
the advancing and improving the quality of life and implementing infrastructure for
the human resources to thrive.

From the analysis, study programs offered by universities and colleges results in
high quantity of human capital rather than the quality. This has led to the non-
manifestation of talent development through the academic curricula. The higher
education sector does contribute to the talent development generally, though there
is ‘observed’ resistance by the sector in matching the actual labor market and private
sector needs in providing these skills. While higher education institutions contrib-
ute at the undergraduate and postgraduate levels, vocational educational and train-
ing institutes and colleges are seen to contribute less to talent development while
universities contribute more despite the high occurrence of skills mismatch. Thus
academic education is very different from vocational education training because it
is more oriented to practical skills development. This implies that institutions are
unable to meet the expectations of the labor market and the public sector for the
managerial planning of attaining a competitive advantage. In reference to doctoral
programs, the main factor which serve for potential talent development at that study
level, is due to the fact that as not many students are enrolled in those programs,
the system of studies is purely based on individual work. In this context, talent de-
velopment through the formal higher education system, individual work is key, yet
this is only available at the doctoral level, as doctorate students pursuing the PhD
programs in Lithuania didactic courses offered grants them the opportunity to de-
velop knowledge and training to hone in further their research capabilities through
independent organization of a PhD project. The current approach taught is more
structured towards research development which is crucial and important for inno-
vation. Furthermore, it is not the same within a project context where the ultimate
aim is creating innovations through research knowledge. The application of research
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knowledge or rather research not knowledge skills, research qualifications required
to develop innovations structured towards individual work would be ideal for tal-
ent development. It permits more an innovation mind-set which is crucial for talent
development. Moreover, to develop an attitude for innovation, it is imperative that
venturing into the unknown with a curriculum permitting curiosity development
and willingness to take risks.

With more emphasis on effectively engaging local and international talented hu-
man capital through higher education institutions, this simultaneously creates hu-
man-centric innovation ecosystems for aspiring entrepreneurs. In strategic man-
agement, entrepreneurial ecosystems and human-centric innovation ecosystems are
different ecosystem frameworks. Though for several years, entrepreneurial ecosystem
has been advocated for driving regional innovation for nations, the fact is, there is no
evidence of value offered garnered from those types of ecosystems. Its novel feature
however is its structural framework permitting the identification of what works in
organizing the creativity process that leads to the transmission and capture of value.
One of the incentives that could result from human-centric innovation ecosystems,
is involving all students in international projects with other partner universities in
Europe. It is perceived that these methods would generate more international inno-
vation networks that would foster value. This emphasize the human-centered need
for more institutional support from the governmental level for quality innovation
ecosystems development. Higher education institutions thus would not innovate in a
vacuum, but also implement innovations centers in the respective academic fields of
study to support students.

At the domestic external level, European Structural funds and other funding
mechanisms, are available to new businesses, international and local talent to pur-
sue innovation. However, unless they are ‘integrated’ professionally or academically
into the relevant environment many of them will continue to be oblivious of those
funding schemes to support ecosystem development. As each country’s history is
subjective, a one-size-fits-all approach should not be drastically applied to Lithuania.
Though other successful incentives already implemented in other Member States
that are similar for talent to pursue innovation through human-centric innovation
ecosystems. Another incentive recommended were innovation-themed training
courses implemented into the study curriculums of all higher education institutions
and universities in Lithuania for informal ecosystems development. This enables
the creativity process of innovation to create with the stakeholders and beneficiaries
(people), not for. Though central to its success are four factors: people, the knowl-
edge attained, infrastructure and environment that supports it or facilitates it, the
common element is the human factor behind each. Retention plays a key role in
keeping talented, outstanding students from other countries to be attracted to the
incentives in place locally to contribute to innovation in Lithuania. Although the
immigration system and the Lithuanian Labor Exchange Agency have improved to
foster this, the recruitment of highly qualified international talent from other third
country territories still remain a problematic.
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Though the suggested incentives could be feasible for all stakeholders and ben-
eficiaries of human-centric innovation ecosystems, the effectiveness of universities
in engaging talent are dependent on the academic personnel employed in the higher
education sector. Primarily, whether academic personnel are good at motivating stu-
dents to become part of internal ecosystems in the sector. So far these personnel
are good teaching professionals, lecturers and practitioners employed in the higher
education system. However, the drive for innovation lies within the students and is
not dependent of the quality of teaching or training in the higher education system.
Entrepreneurships and entrepreneurial ecosystems are differing concepts and is not
synonymous to innovation ecosystems or innovation. Within this respect, innova-
tion is perceived as personality-driven’ and while not every personality is inclined
to a state of innovativeness, it still is a fundamental requisite for forming teams for
innovation activities. Moreover, it would be an added advantage if the higher educa-
tion sector of Lithuania were involved in those initiatives as it would develop the
primary skills and knowledge on the important roles for innovation in a team setting.
It is still a question if this would be implemented through the education policy of
the education ministry. For doctorate students, the incentives lie in combining stu-
dents from different fields of major or competencies, for example combining biology
with management, engineering and business could potentially foster the teamwork
mindset and extend on formal skills building through formal education. All univer-
sities should adopt this approach as it permits students from different universities
and fields of major to work together. Furthermore, this initiative termed, ‘student-
centric ecosystems’ should be implemented locally at the regional level of Lithuania,
with one ‘satellite’ higher education institution or university in each region, for exam-
ple in Vilnius, Kaunas or Klaipeda. Forging entrepreneurships and entrepreneurial
spirit, was one of the challenge that deters the creation of human-centric innovation
ecosystems for aspiring entrepreneurs. Human-centric innovation ecosystems could
instill formal education knowledge skills-set and skills-capabilities thus converting
entrepreneurs with the ‘intrapreneur mind-set. Mykolas Romeris University (MRU)
is more entrepreneurship-oriented in teaching to students, when compared to other
universities that are more research-oriented. Therefore, the general consensus is that
though it is not evenly distributed amongst the institutions, it is present in every insti-
tution, magnified through the universities’ activities, objectives, vision and mission.
The findings from the case study results also confirm that universities in Lithuania are
a combination of research-based and entrepreneurial-based, key strategic tools used
for transitioning to the market economy. Moreover, as learning skills was mentioned
as the least common other skills due to the recent trends in higher education systems.
This trend from a culture of memorizing and repetitive learning to the new culture
or attitude of being solution-oriented, or finding a creative, innovative solutions to
problems and challenges is a key attribute indicating that the human-capital is a stra-
tegic thinker. Thus, in order to support this continuance, the higher education system
should switch its’ focus from the knowledge economy scale to commercial economy.
This would develop and instill into the human capital other skills such as creativity,
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risk-taking, entrepreneurship, strategic thinking, communication, collaboration and
problem solving. However, a high-quality stock of human capital possessing educa-
tional attainment is a major precondition for the development of quality innovation
ecosystems. There is a definite correlation between both as innovation development
could emanate through human-centric innovation ecosystem. An educated popula-
tion or highly educated human capital are not directly sourced from the entire human
resources. Capital is ‘added-value’ interlinked to both higher education (qualifica-
tions attained) and innovation ecosystem (networked systems that leads to innova-
tion). Nonetheless, as higher education attainment, human capital, and innovation
ecosystems are interlinked socially this is dependent on the content and outputs of
the higher education.

The skills competencies considered most common as well as others key in adopting
the strategic mindset necessary for human-centric innovation ecosystems are outlined
in Graph 3:

Desired Skills (innate and acquired) Requisite for Human-Centric
Innovation Ecosystems

Critical thinking/ Problem solving skills
Quantitative skills

Analytical skills

Collaborative skills

Communication skills

Strategic thinking

Decision-making skills

Entrepreneurship skills

Global mind-set

Industry-related skills through practical experience
Flexible and an adaptable attitude (psychological)
Risk taking/ showing initiative

Creativity skills

Leadership skills

Motivation/drive

m

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

w Least Common mNeutral mMost Common

Graph 3. Prerequisite Skills for the Development of Human-centric Innovation Ecosystems
Source: Developed by the Author

In the real societal context, graduates from the local higher education system al-
ways aspire to show that they have knowledge, yet skills mismatch indicate otherwise.
Hence, higher education attainment as perceived by its beneficiaries is an insurance
for the future for safeguarding their career and professional future. Therefore, per-
sons pursuing higher education in Lithuania should focus on a specific field, form in-
dustry alliances, cooperate and collaborate to build their external competencies and
networks: these are the key components for producing innovation ecosystems that
are human-centric. While Lithuania has the highest rate of educational attainment
figures when compared to its total number of residents in the country, the figures
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are not indicative that the nation is good in innovations. If that was the case, higher
educational attainment would then be an important factor for ‘quantity’ innovation
outputs. Consequently then, ‘quantity’ higher education attainment outputs cannot
lead to quality innovation ecosystems development. Rather, it is the mind-set of the
human capital that reflects whether it is a matter of quality or quantity. Innovativeness
should be second nature in Lithuania in which case concerning the human factor, crea-
tivity and critical thinking skills are requisite. Regarding entrepreneurship skills, these
ensures that the human factor has faith that the product created is for the betterment of
society. In this context, certain skills such long power distance, individuality, long-term
orientation and the uncertainty avoidance dimensions, quasi-dominantly, are cultur-
ally inherent in Lithuania. A stronger expression of the positive end of this dimension
would be beneficial for Lithuania’s innovation system and the economy as well. The
skills developed through higher education system can improve the situation pertaining
to innovation. In contrast, higher educational attainment is correlated to the develop-
ment human-centric innovation ecosystem when considering the societal challenges at
hand locally. These challenges, when identified at the EU level, do not necessarily re-
flect the societal challenges faced in Lithuania for innovation ecosystem development.
Hence, challenges identified at the local level should be first addressed nationally then
transmitted to the EU level. This enables the correct design of national higher educa-
tion systems that aligns well in innovation ecosystems development, in addition to the
socio-cultural, socio-economic and societal features. While skills such as:

a) Motivation h) Decision-making

b) Leadership i) Strategic thinking

¢) Creativity 7) Communication

d) Risk taking k) Critical thinking or problem-solving skills
e) Flexibility ) Collaborative skills

f) A global mind-set m)Analytical skills

g) Entrepreneurship n) Quantitative skills

are related to the development of human-centric innovation ecosystems, some are ex-
posed at higher education institutions during studies. Furthermore, persons would ul-
timately acquire a majority of the skills required for human-centric innovation ecosys-
tems over time but not from the learning environment of higher education institutions.
Acquiring a majority of skills needed for human-centric innovation ecosystems from
the higher education sector results in quality innovation. Moreover, the Lithuanian
economy have grown steadily from past inputs and with the total combined pool of lo-
cal and international skills, more wealth could potentially contribute to more outputs.
Therefore, learning by applying the skills taught through one’s career or profession,
have contributed to positive outputs such as economic growth and not necessarily
through higher education and training. Though the value of having higher education
training and qualification is important, national, cultural and historical features should
be considered as important background factors for the development of human-centric
innovation ecosystems.
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3.2.2. Higher Education Policy: Academic Education, Vocational Educational
Training, Capital and Technological Infrastructural Support

The available technological infrastructural support available to the higher educa-
tion sector have accelerated digitalization knowledge hubs in Lithuania. These hubs
provide superficial support to the creation of digital start-up companies only at the
initial stage and acts as a link between universities and higher education institutions in
Lithuania. Financial support available to these start-ups are through personal funding
or other secondary sources such as angel investors or funding from the government or
EU Structural funds. The Cluster Graph expands further on the sources of infrastruc-
tural support to potentially form human-centric innovation ecosystems according to
the themes extracted from the experts’ interviews.

business
work 5 centres

university courses

system education

services education institutions

sciences innovation

research institutions

reforms labour market

projects partners
programmes

Graph 4. Impact of the Higher Education Policy on Capital and Technological Infrastructural
Support for Academic and Vocational Education Training necessary for Human-centric Innova-
tion Ecosystems

Source: Developed by the Author

Additionally, local and international internships, work study practices at social part-
ners or businesses during the higher education period are other non-technological in-
frastructure that contributes to the talented human capital in Lithuania. These facilities
are concentrated in the developed cities of Lithuania, with Saulétekis Valley in Sauletekis
having several infrastructures in place that could foster the human capital development
within the technological and non-technological fields of study. While, the support can
be perceived as purely superficial, local internships and work study practices for learners
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could instill the practical skills needed for the development of human-centric innovation
ecosystems. Moreover, supporting infrastructure, laboratories, clusters are the potential
physical resources that could strategically lead to human-centric innovation ecosystem are
in that city. Additionally, implementing supportive resources such as advanced teaching,
R&D facilities are somewhat of a challenge when compared it implementing the physical
infrastructural facilities. For the human factor, fragmentation of ideas and strategies for
proper development have resulted in the current situation Lithuania is in with regards to
quality innovation ecosystems development. Hence a unified approach consisting initially
of a supportive environment of trust, problem-solving skills and cooperation would be
fundamental, then the infrastructural, technological, academic and technical support for
its development would follow. Though in Lithuania as in most other countries, recognizing
the role of the human factor in innovation ecosystems, has strategically strengthens and
enhances the value creation from this resource both internally and externally. Although
there are instances from the case study where the Government through the Ministry of
Education, Science and Sports have facilitated some form of human-centric innovation
ecosystems in Lithuania. Supportive schemes such as science and technological laborato-
ries have been used as incubators of human-centric innovation ecosystems for students to
train and develop their innovation potential.

There are several mechanisms, strategies that motivate the human resources to choose
certain specialties that contribute to the rankings. However, the current migration pat-
terns of younger persons opting to study abroad gives a different perspective. While the
case study has indicated that international enrolment rates are positive for the higher
education sector, the business sector lacks competitive attractive and retention schemes
for talent in Lithuania. The challenge identified was aligning work conditions to global
requirements and long-term retention of skilled professionals to Lithuania. In the Re-
search, Development and Innovation (RDI) sector, low attractiveness in the research
careers is due to demographic factors such as emigration, fragmented higher education
sector, and low birth rates which systematically contribute to skills shortages. Funding
of RDI inputs and commercialization of outputs managed by the higher education sector
remains relatively low and could affect how human-centric innovation ecosystems are
strategically developed.

The increase in exchange students’ figures, students’ and academia exchange programs,
joint research and common activities through HORIZON2020 projects, visiting profes-
sorships have led to higher rankings. A correlation exists between aligning supportive in-
centive schemes for human capital development in human-centric innovation ecosystems
according to Figure 15. Applying Pearson’s coefficient range of -1 to 1, there is a correlation
range of 0.3 to 0.7 according to the pattern of the scatterplots in Figure 15. It means that
unification of the higher education sector across local and regional borders could strategi-
cally increase Lithuania’s innovation rankings.
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Figure 15. Quantity Outputs of the Human Resources linked to the Existing Strategies and Mecha-
nisms in the Higher Education Sector.

Source: Developed by the Author

Current reforms and structural changes to the higher education sector could
strengthen the networks of human-centric innovation ecosystems, through a stronger
multi-actor approach. However, skills gap a prevailing factor undermining the sector,
is not a new phenomenon and not very specific to Lithuania or other countries of the
European region. Hence, it should not be problematic for the ecosystems’ develop-
ment. Structural changes made to Lithuania’s higher education sector should not affect
the development of human-centric innovation ecosystem. In terms of reforms and
structural changes, vocational institutions should benefit from improved facilities and
internal scholarship programs and greater access to initiatives, schemes or projects to
inspire them to create human-centric innovation ecosystems. While the decision to be
innovative is inherent of the student, the field of studies, supporting environmental
factors, social and economic incentives could determine whether human-centric in-
novation ecosystems could result. However, in order for it to be successful, the eco-
system must first begin within higher education institutions and orientated towards
students as a managerial resource that create value for society.

Concerning labor market needs of businesses, the human-centric approach ensures
that a balance is maintained. Human-centric innovation ecosystem networks ensures
that higher education study programs developed by HEIs are oriented to industry and
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business actual and future needs due to closer cooperation networks. Closer coopera-
tion with industry ensures that HEIs fulfil future requirements of the relevant skillsets
the labor force should possess. This strategy ensures that higher education sector re-
mains relevant, aware and inclined to contributing concretely to innovation develop-
ment through human-centric innovation ecosystems. The new human-centered ap-
proach for the higher education sector, as for other EU nations should be strategically
planned as a one roof, networked system (‘under the roof” of colleges and vocational
educational and training institutions co-existing together) in universities, with com-
plete autonomy. This is how human-centric innovation ecosystems can develop. This
perspective amplifies the key benefit of reforms and structural changes in Lithuania’s
higher education sector. Reforms then should be strategized to regulated unification of
higher education institutions in order to achieve greater utilization of facilities, infra-
structure and human resources to the benefit of all stakeholders involved. As resources
can be transformed into capital, the sector should strategically plan and mobilize those
inputs and transformations required to unify the sector before human-centric innova-
tion ecosystems can develop.

3.2.3. Human-centric Innovation Ecosystems: Socio-Economic Incentives and
Environmental Factors

Superficially, the curriculum of the higher education sector in Lithuania fun-
damentally do not contributes to the development of human-centric innovation
ecosystems. The curriculum instead is generally more oriented toward talent de-
velopment. Talent development through formal higher education systems could be
fostered through performance-based financing systems catered to talent develop-
ment of the human capital. Though the motivation exists for talent development,
more incentives are needed socially to prompt the human resources to pursue it.
Students could be mentored on how to create value during and after higher educa-
tion training and as beneficiaries and stakeholders of this system, maintain strong
cooperative links with other stakeholders that invest in their development. Though,
talent developed by the higher education sector is just at the acceptable criteria lev-
els, a sustainable approach to higher education learning through closer coopera-
tion with key stakeholders and beneficiaries would multilaterally contribute to talent
development of the human resources. Hence, through human-centric innovation
ecosystems at HEIs, innovation is a collective effort, driven by a combinational mix
of several stakeholders’ participation matched with a strategic approach to the de-
velopment of human capital.
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Graph 5. Impact of the Higher Education Policy on Talent Development through Higher Education
Attainment
Source: Developed by the Author

From the Cluster Graph above, witnessing innovations and other innovative teach-
ing methods are internal strategies used to build the creative mind-set, however hu-
man-centric innovation ecosystems are influenced by external factors such as socio-
economic incentives, environmental industry and academic cooperation. The uniform
analysis performed by NVivo on the themes extracted from the interviews, outlines
several factors contribute to the talent development of human resources in higher edu-
cation systems outlined in the Cluster Graph. Table 14 shows the probability of those
factors leading to human-centric innovation ecosystems’ development.

Table 14. Factors that Lead to the Probability of Human-centric Innovation Ecosystems De-
velopment through the Higher Education Policy

Human-centric Innovation Ecosystems S
Experts Socio- Environmen- Industry, Sector | Knowledge ence
economic tal and Academia | and Commer- | ¢, ...
Incentives Cooperation | cial Economy
13.96% 0.27% 0.01% 0.51% 4
10.95% 0.30% 0.01% 31.43% 4
2.44% 0.30% 0.01% 0.56% 4
5.02% 0.30% 0.01% 0.56% 4
5.15% 0.30% 0.01% 0.51% 4
13.19% 0.30% 0.01% 0.56% 4
15.99% 0.36% 0.01% 0.40% 4
11.90% 12.49% 0.02% 0.62% 4
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Human-centric Innovation Ecosystems Ref.
efer-
Experts Soc10-- Environmen- Industry, Sect.or Knowledge ence
economic oAl and Academia | and Commer- Sources
Incentives Cooperation | cial Economy
12.84% 18.66% 0.02% 59.37% 4
7.36% 63.89% 0.01% 0.56% 4
0.35% 0.89% 99.75% 0.79% 4

Source: Developed by the Author

From the probability percentage range of 0.35% to 15.99%, external socio-economic
incentives linked to its development is highly dependent on international viability and
attractiveness of Lithuanian HEIS’ study programs for initially forming human-centric
innovation ecosystems. Human-centric innovation ecosystems can begin in higher
education institutions that act as primary habitats for the development human factor.
This achieved where socio-economic incentives should as technology, strong internal
and external collaboration based on the Quadruple Helix model, a qualification mer-
it-based wage remuneration system and support from all actors. Socio-demographics
indicate that Lithuania is an attractive nation for talent development as the low popula-
tion rates and improvement in the immigration procedures for recruitment of interna-
tional talent have provided significant advantage when compared to other EU Member
States. The percentage figures for the environmental factor indicates the unlikelihood
of human-centric innovation ecosystems. Hence, an environment conducive to ecosys-
tem development is accelerated through joint research projects with the human capital
granted experience to create prototypes, products and services during traineeships and
internships. These activities are ‘facilitators’ of human-centric innovation ecosystems,
with HEIs providing the necessary facilities, joint funding and support to student/busi-
ness spin-offs development activities. Additionally, the negative figures indicate that
these activities should increase in order to foster human-centric innovation ecosystems
development in those environments. Cooperation activities between businesses and vo-
cational educational and training institutions and universities indirectly contribute to
talent development. Furthermore, ninety percent of the responses indicate a low prob-
ability percentage, of 0.01% to 0.02% that industry, sector and academic may impact
human-centric innovation ecosystems development in Lithuania.

This is indicative that an academic curriculum designed according to labor market
needs is key. As such, deterrence of the development of human-centric innovation eco-
systems results from the higher education sectors’ competitive market amongst local in-
stitutions, the type of diploma awarded for each study program developed, and quality
of graduates ‘produced. On the other hand, it is not uncommon for the higher education
sector to cooperate with businesses in identifying talented human capital beneficial for
businesses in the long-term. Several, Non-Governmental Organizations (NGOs), have
implemented initiatives for technical students to develop human-centered attributes,
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which through human-centric innovation ecosystems can foster employable skills in the
future. Moreover, there are technological parks in Lithuania that support the develop-
ment of the scientific potential and practical skills of graduates. The current socio-eco-
nomic conditions, industrial and sectorial environment of Lithuania are characteristically
harmonious for human-centric innovation ecosystems development, however there are
differing perspectives as to what constitutes a harmonious ecosystem environment. The
current economic structure is purely focused on the low added value sectors, insufficient
human capital prevalent for innovation ecosystems, and mismatch of skillsets. The gen-
eral view is that there is still room to improve internal harmony within the ecosystem. In-
herently the human factor possesses the capability to inject added-value at all levels. This
includes science, new technologies, innovations, research and development targeted to
created opportunities within the socio-economic sphere. Based on these parameters, the
external environment of Lithuania is on course to achieving human-centric innovation
ecosystems. The economic sector of Lithuania is predominantly services and manufactur-
ing oriented. For those sectors, the manufacturing sector contributes twenty-five percent
(25%) well-above EU average. Though the percentage is not derived from outputs of inno-
vation activities, rather the outcomes of ecosystems resulting from partnership contracts
between actors and stakeholders. The main attribute of the human-centered approach to
innovation from which is the foundation of human-centric innovation ecosystems, dem-
onstrates the strategic advantage of this ecosystem in Lithuania. Pearson’s correlation for
the Figure below, indicates 0.1 range according to the pattern of the scatterplots.
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Figure 16. Benevolent Condition for Partnerships and Cooperation to Flourish in the Industry and
Manufacturing Sectors.
Source: Developed by the Author
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Moreover, as only a small portion of the industrial, manufacturing and services
sector in Lithuania are harmonious with innovation, another successful sector is the
financial technologies sector. This sector which is built on a strong legal and regula-
tory framework is an example of the human-centric innovation ecosystem outputs
where the creativity process of innovation is created with its beneficiaries and stake-
holders. For Lithuania, this quality local ecosystems have attracted other innovative
local and international actors, factors as well as funding that have converted it into
a thriving and harmonious network. The ecosystem, within limited resources col-
laborates closely with the banking sector of Lithuania. This is a successful instance
of human-centric innovation ecosystem within the financial services sector existing
in harmonious environment within the legal and regulatory framework. Overall, the
socio-economic incentives required to foster a harmonious human-centric innovation
ecosystem is challenging yet building professional harmonious relationships should
strategically begin at the departmental, then divisional, organizational, institutional,
sectorial, regional then at the national level. Additionally, bearing in mind the situ-
ational context in Lithuania, ecosystems should act as the link for connecting mean-
ingful networked structures across disciplines fields and sectors within society in a
flexible manner. Regarding the internal environment, the features of the human factor
centrally linked to quality innovation begins with higher education skills and values
instilled in graduates. Ingenuously, graduates from the higher education sector are
typically unaware that these features should be instilled during study years. Other fea-
tures such as adopting a holistic approach, open-mindedness, culture-free mind-set
approach, developing a proactive mindset, empathy, taking risks should form part of
the education curricula. The situational context of Lithuania is that trust, a positive at-
titude and thinking, verbal skills, cooperative skills, preparedness and a professionally
oriented career approach are core human-centric features that leads innovation linked
to economic growth.

From Figure 17, though a positive linear relation (red line) is indicated for the skills
developed in the internal environment of HEISs, an inverse linear (black line) correla-
tion indicates more improvement of these skills are needed as well.
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Figure 17. Features of the Human Factor Relative to Quality Innovation.
Source: Developed by the Author

Furthermore, these features should be normalized in the internal environment and
included in all activities of higher education learning. Higher education attainment
and skills as strategic resources, promulgates good governance, institutional capacity
in setting the rule of law in Lithuania. This is central and a prerequisite for economic
freedom, the preconditions for the framework of quality ecosystems for economic
growth in Lithuania. While the features of the human factor may vary according to
geographic location and the economies’ specifics of a nation, investing in the higher
education sector is always beneficial to nurturing this resource. Trust was construed
as another weakness of the human factor in Lithuania. Enhancing more trust in each
other should manifest from the individual, communities, organizations then to the
governmental level. This would result in the human factor to have more trust to ex-
ecute certain functions to allow operations and survival of the ecosystem. Confidence
in Government bodies impacting the higher education sector would result in more
trust between all stakeholders and beneficiaries of the higher education sector. The
lack of trust at every level potentially impedes the ‘healthy’ development of ecosys-
tems. When trust is absent it strategically impacts the distributive feature central in
quality, human-centric innovation ecosystems. This feature severely compromises
ecosystem development in Lithuania. Lastly, another critical feature for the human
factor, important for an innovation mind-set is independent thinking. Possessing
higher qualification and good competencies are ideal, yet for innovations one has to
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explore outside of the standardized framework and be willing to think independently.
This complement ‘manifested’ leadership traits that inspire others in human-centric
ecosystems network to follow and be led by an ascribed leader, essential for innova-
tion outputs.

3.2.4. Human-centric Innovation Ecosystem: Industry, Business-Academia
Contribution to the Knowledge and Commercial Economy

With low investments from the business sector to the higher education sector, co-
operation and investments to upgrade the sector’s infrastructure is high. Supportive
schemes such as science and technical laboratories have been used as incubators of hu-
man-centric innovation with several Lithuanian companies cooperating academically
to contribute to new academic and technical programs developed. Local industries are
interested to add to the practical aspects of vocational institutions’ technical program for
future recruitment of graduates. Companies involved in such initiatives are those from
Law, Consultancies, Biotechnology, Engineering, Photonics, Laser Technologies and In-
dustrial Physics sectors. Moreover, due to the low level of investments by businesses to
the higher education sector, the long-term effect is skills shortages in labor markets.

Though other environmental factors contribute to human-centric innovation eco-
systems, the Cluster Graph below, expounds more on these general skills, according to
the themes extracted:

conditions
7

system environment

sectors framework

resources human capital

people innovation

Graph 6. Socio-economic and Environmental Impacts of the Higher Education Policy on the Deve-
lopment of Human-centric Innovation Ecosystems
Source: Developed by the Author
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Greater focus placed on knowledge production rather than cooperating to imple-
ment a greater proportion of that knowledge generated into innovative products for
the commercial economy is requisite.

Thus, a unified higher education system is perceived to permit a ‘clearer stream’
of persons that possess the following resource skills useful for the strategic functions
within human-centric innovation ecosystems according to Figure 18 below, are:

Practice- Research-
oriented oriented

Fundamentally
learning-oriented

Figure 18: Streamlined Approach to Higher Education Attainment through the Unification of HEIs
Source: Developed by the Author

These important skills are inherent social traits possessed by students. Further-
more, it could impact how human-centric innovation ecosystems evolve, especially
for the knowledge and commercial economies of Lithuania. When comparing each
economy, human-centric innovation ecosystems could influence the long-term and
short-term activities of each, up to 59.37%, in terms of the underlying factors, ac-
tors and conditions. Cooperation activities are necessary for organizational survival
regarding quality human resources to achieve a competitive advantage. As a strategic
tool, it is necessary for addressing existing skills gaps in the external environment
of higher education sector. Consequently, whether it is knowledge transference, al-
locating or sharing of human resources, project initiation or commercialization, the
main aim of these cooperation reverts to development of Lithuania’s qualified human
capital for the knowledge and commercial economies. Businesses and the industrial
sector in Lithuania are acutely aware of the essence of cooperating with the higher
education sector due to the ‘added-value’ features, yet organizational bureaucracy
stagnates this initiative.

Research and development leading to knowledge transference are important func-
tions of the higher education sector. While research is oriented to provide solutions
to societal needs, the knowledge economy potential is limited due to reduced funding
schemes for research. As vocational education and colleges do not contribute much
research to society for the knowledge economy, universities contribute higher for
both economies, with the highest figure being forty percent (40%). As universities are
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traditionally considered the knowledge pillars of society and not necessarily institu-
tions that directly impact the commercial sector of nations or economy, they are per-
ceived archaic by the business sector. Accordingly, the higher education sector does
contribute to the commercial economy as most study programs and the teaching/
learning methods are oriented towards the current needs of the labor market. Yet for
the future little or no emphasis is given on what will be required. Consequently, the
Table below outlines the estimated percentages figures for each economy:

Table 15. Estimated Percentage Figure of Universities’ and Higher Educational Institutions’
Contribution to the Knowledge Economy and Commercial Economy in Lithuania

Experts | Higher Education Sector Knowledge | Commercial
Economy Economy

Universities 67% 0%
DTo1 Vocational Educational and 33% 100%

Training Institutes and Colleges

Universities 80% 20%
DT02 Vocational Educational and 80% 20%

Training Institutes and Colleges

Universities 75% 25%
DT03 Vocational Educational and 75% 25%

Training Institutes and Colleges

Universities 0% 0%
DTo4 Vocational Educational and 0% 0%

Training Institutes and Colleges

Universities 100% 0%
DT05 | Vocational Educational and 0% 0%

Training Institutes and Colleges

Universities 60% 40%
DTo06 Vocational Educational and 40% 60%

Training Institutes and Colleges

Universities 50% 50%
DT07 | Vocational Educational and 30% 45%

Training Institutes and Colleges

Universities 10% 0%
DT08 Vocational Educational and 20% 20%

Training Institutes and Colleges
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Experts | Higher Education Sector Knowledge | Commercial
Economy Economy
Universities 80% 10%
DT09 | Vocational Educational and 20% 90%
Training Institutes and Colleges
Universities 20% 5%
DT10 | Vocational Educational and 30% 10%
Training Institutes and Colleges
Universities 0% 0%
DT11 | Vocational Educational and 0% 0%
Training Institutes and Colleges

Source: Developed by the Author

The percentage of universities and higher educational institutions (vocational edu-
cational and training institutions, and colleges) in Lithuania that are contributing to
the development of each of these economies are field specific. However, for profes-
sional focused institutions such Arts and Military Academies it is quite unclear quanti-
tatively the actual amount that these institutions contribute to the knowledge or com-
mercial economy. One well known practice are that representatives from businesses
and the industrial sector share their knowledge through guest lecturing at higher
education institutions. Another instance is research (when enterprises provide com-
mercial research project proposals for higher education institutions). Moreover, some
international companies are rather more active in enhancing human-centric innova-
tion ecosystems, with the most active sectors including the Financial, Information and
Communication Technologies (ICT) and High-tech companies.

Table 16 outlines the percentage probability levels of how the higher education
policy impacts the four important dimensions necessary for the development of hu-
man capital for human-centric innovation ecosystems. According to the Table, Skills
Competencies (54.44%), Higher Education Attainment and Talent Development
(20.63%), Academic Education and Vocational Educational Training (33.13%), as
well as Capital and Technological Infrastructural Support (20.31%), has a low impact
on these four dimensions. The results indicate that these dimensions are not struc-
tured towards talent development for human-centric innovation ecosystem. Rather,
attributes such as leadership, guidance and strategic-decision making are key. The
human-centered skills competencies required for human-centric innovation ecosys-
tems are nurtured through higher education and developed through supportive envi-
ronments, and according to the research indicates that it should transmit from higher
education systems.
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Table 16. Dimensions of the Higher Education Policy and Human Capital required for
Human-centric Innovation Ecosystems

Higher Education Policy and Human Capital for Human-
centric Innovation Ecosystems
Higher Edu- Academic
Ex- gl . Capital and | Reference
perts | Skills Com- fatlon At Educatl-on and Technological | Sources
etencies tainmentand | - Vocational Infrastructur-
P Talent Devel- | Educational
. . al Support
opment and Training

DTO01 0.36% 13.75% 4.60% 8.91% 2
DT02 11.48% 11.47% 14.34% 10.39% 2
DT03 - 4.25% 2.12% 0.14% 2
DT04 0.16% 2.21% 0.14% 7.43% 2
DTO05 2.68% 0.09% 5.77% 12.43% 2
DT06 10.43% 3.25% 10.72% 16.14% 2
DTO07 6.80% 16.64% 14.53% 0.14% 2
DTO08 0.18% 18.11% 5.88% 4.96% 2
DT09 54.44% 20.63% 33.13% 20.31% 2
DT10 0.57% - 0.14% 17.65% 2
DT11 9.28% 8.95% 7.42% 0.29% 2

Source: Developed by the Author

3.3. Analysis of the Main Findings of the Impact of the Higher Education Policy
on Human-centric Innovation Ecosystems Development

The goal of this section is to evaluate the insights developed from the empirical re-
search findings on human-centric innovation ecosystems and assess them according to
how it supports the ecosystem’s development in the higher education sector according
to the theoretical conceptual framework developed. The results of the qualitative case
assessment and experts’ feedback on human-centric innovation ecosystems develop-
ment could then be further reviewed according to how the ecosystems can be strate-
gized to improve the institutional internal environment of the higher education sector.

Human-centric innovation ecosystems are embedded in a network of actors in
higher education sector due to the strategic nature of the ecosystem. For the ecosys-
tem’s development in higher education systems, its position should be at the plan-
ning stage of policy development. The case study of Lithuania revealed that policy
related to education and training, lead stakeholders and beneficiaries to proactively
choose methods concurrent and supportive of innovation ecosystem development.
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The impact of the policy on human-centric innovation ecosystems development
should be evaluated according to the kind of solutions developed to strengthen the
collaborative networks with stakeholders and beneficiaries. These solutions should
be oriented towards new practice and learn or innovate and research degree pro-
grams in higher education institutions. In the experts’ responses, higher education
institutions that are technically oriented have stronger and closer cooperation with its
stakeholders and beneficiaries in businesses and industry leading to a human-centric
innovation ecosystem network. These higher education institutions tend to have a
high smart specialization and entrepreneurship profile. Additionally, higher educa-
tion institutions that are research-oriented tend to cooperate closely with partners in
HORIZON2020 projects, participate in competitive funding to support scientific and
research activities leading to innovation. These institutions tend to have a high re-
search profile. The case study of Lithuania and the experts feedback provided insights
on institutions that have adopted these strategies, however more efforts could lead to
stronger partnerships and cooperation to address the issues in the higher education
sector. The Figure below summarizes how this process could work:

Inputs from the External Environment
Higher education policy strategic development for the ecosystems’
mission, functions and objectives. Quality assurance indicators
are set for the ecosystems’ groups, sub-groups in higher
education systems.

I Strategic Planning and Evaluation

Institutional Internal Environment
Higher education sector strategic planning and management of human-
centric innovation ecosystems according to each institution’s mission
vision, goals, functions and key performance indicators.

A
Monitoring the Ecosystems'

Strategic Implementation and Monitoring ' >
v y Quality Assurance Indicators

e Human Resources Personnel
Physical and Intangible
Infrastructure

Capital

Technology

Facilities

Stakeholders and Beneficiaries

Figure 19. Strategy Development through Human-centric Innovation Ecosystems.
Source: Created by the Author

A general approach for aligning higher education institutions study programs to the
labor market is supporting cooperation with stakeholders and beneficiaries through

collectively affiliating the mission, objectives functions of the ecosystem according to
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each stakeholder and beneficiaries’ needs. This strengthens the performance of higher
education sector, structure and functions both in quality and quantity. The attributes
of the human capital derived from the internal and external environments for hu-
man-centric innovation ecosystems in HEIs, are higher in entrepreneurships, being
different innovative and collaborative. Within human-centric innovation ecosystems’
networks of stakeholders, actors, non-higher educational factors relative to human
capital development for contribution to the knowledge and commercial economy,
quality assurance indicators could monitor the qualitative inputs, processes, results,
outputs and outcomes. Using Pearson’s correlation, the Figure below indicates a major
linear relation exist between the ecosystems contribution to the knowledge and com-
mercial economy, and as such quality assurance indicators should be formulated for
the ecosystem to consistently monitor this.
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Figure 20. Correlation between Human-Centric Innovation Ecosystems Qualitative Outputs and
Outcomes to the Knowledge and Commercial Economies.
Source: Developed by the Author

The significance of the socio-economic, industry, academia and sectorial stakeholder
environment in human-centric innovation ecosystems from the case assessment and the
experts’ responses could permit quality assurance indicators to measure how those factors
support the ecosystem’s survival. According to Figure 21 using the Pearson correlation there
is a relation existing between the variables, from approximately 0.5 to 1. Quality assurance
indicators should be formulated to monitor this environment in the ecosystem as well.
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Figure 21. Correlation of the External Environment to the Survival of the Ecosystem.
Source: Developed by the Author

These tools and resources that measure the performance, outcomes, processes and
impacts on the development of the ecosystem should be done as a ratio to the inputs.
From the results five key tools and resources are necessary for this assessment:

1. Quality of human capital produced

2. Incentives for talent development

3. Greater cooperation ties among key actors (stakeholders and beneficiaries)

4. Institutions in the higher education sector’s strategic goals

5. Institutions functions (role) in higher education sector to innovation value creation

According to the case findings and experts’ responses, more progressive institutions
in the higher education sector tend to have stronger cooperation ties, an internal and
external environment aligned to its vision and mission, centrality of innovation in its
activities, quality human capital and talent. Assessing the impact of policy on human-
centric innovation ecosystems development, strategic monitoring of the quality as-
surance indicators can evaluate the ecosystems’ competitive advantage status through
outcomes and outputs generated. This fact shows that the features and attributes of
ecosystem have taken into account quality rather than quantity as well. The higher
education sector should incorporate human-centric innovation ecosystems into its
strategic planning and management as well as the direction in which resources are
allocated to support it as a strategy.

Greater cooperation strengthens the higher education sectors’ position to the knowl-
edge and commercial economies. Through human-centric innovation ecosystems, the
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higher education sector closely contributes to the continuous development of these
economies through the quality of the human capital produced and talent developed
through its systems. Both knowledge and commercial economies requires human re-
sources, first, to create the technology and digitization platforms for instant access to
knowledge, then secondly develop the tools for its commercialization. The quality as-
surance indicators of human-centric innovation ecosystems evaluate the strategies for
integrating more practical learning and research into studies also as a ratio of inputs
to processes, outputs and outcomes in the knowledge and commercial economies. The
case study findings and experts’ feedback indicates that higher education institutions
in Lithuania contribute to both economies however there was no mention of a quali-
tative strategy to evaluate their impact other than the quantitative outputs produced
from the research. These institutions should according to their functions, mission and
objectives, position towards human-centric innovation ecosystems which enables sys-
temic quality evaluation of inputs into the commercial and knowledge economies. In
addition, a strategy that strengthens cooperation among all stakeholders and benefi-
ciaries could monitor relations with all the institutions in the ecosystem.

The findings from the case study and some of the experts’ responses indicate that
the higher education sector’s systems of learning, practice and research should be
aligned closer to all stakeholders and beneficiaries involved particularly for the expec-
tations on the outcomes of higher education attainment. Human-centric innovation
ecosystems ensures that institutions forming its network has a greater chance of align-
ing teaching methods that are relevant and inclined to the knowledge society, benefi-
cial for stakeholders and actors and ensures that quality and quantity of outputs are
measurable. Strategic partners developed through these collaborative structures and
relations will have thus have greater importance and presence in policy development
for the higher education sector. Utilization of human capital and talent as resource
tools and strengthened collaborations across institutions results in greater resource
optimization in human-centric innovation ecosystems.

The implications identified for human-centric innovation ecosystems are cultural
(micro-environment), socio-economic (macro- environment), institutional (eso- and
meso-environment), and individual (talent). At the institutional level the findings
indicate weak inter- and intra-cooperation between institutions could impede the
ecosystems development. Internal and external institutional environment and the
availability of resources, technology and infrastructure to support its functions. Hu-
man-centered attributes such as trust, communication, organizational and institution-
al culture to innovation are several barriers to human-centric innovation ecosystems.
At the individual level, human-centered features such as skills development, aptitude
and an inherent motivation for innovation were cited in the findings as barriers to
human-centric innovation ecosystems. The socio-economic and cultural environment
also determine whether human-centric innovation ecosystems harmoniously develop
considering the factors, actors and funding to support it strategically.

This concluding section demonstrates that the methods chosen are useful for sup-
porting the strategic management functions of the higher education sector, solves the
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problems of evaluating policy impacting ecosystem development using qualitative
analysis methods, defines the relationship between the higher education sector and
the knowledge and commercial economies. In addition, it aided in assessing the true
position of human-centric innovation ecosystems in the higher education sector. As a
resource, these ecosystems enable higher education institutions to set it as a strategic
goal in line with their objectives, mission and vision to innovation. This demonstrates
the novelty of the dissertation.

3.4. Summary

The empirical research fulfilled the aim for evaluating the impact of the higher
education policy according to the theoretical conceptual framework developed for
human-centric innovation ecosystems. It also validated that the theoretical concep-
tual framework developed for human-centric innovation ecosystems is relevant and
correct. Furthermore, the suggested conceptual framework is suitable for assessing
research on human-centered type ecosystem development through the human capital
possessing higher education qualifications. The results obtained in the investigation,
such as qualitative insights on the thematic concepts and categories that indicate qual-
ity ecosystems development, are complementary for all stakeholders and beneficiaries.
This can be used for generating new knowledge about innovation ecosystems features
that adopt the human-centered approach. Human-centric innovation ecosystems
could be treated as a strategic resource in management sciences for understanding and
monitoring quality ecosystems that create value from innovation with its stakeholders
and beneficiaries of the ecosystem.

The results obtained from the empirical research provided a better understanding
of the attributes required for ecosystem development. This was evaluated according
to inherent features of the talented human factor, perceived as the initiator of human-
centered innovation through qualifications skills attained, is new and significant for
management science. This research also provided understanding on the objectives
and functions of all actors, the network structure of human-centric innovation eco-
systems and assists the higher education sector to identify its contribution as well as
concentrate on its most important benefits and limitations.

The results of empirical research are also new and useful for institutions in the
higher education sectors. The practical benefits are that these institutions applying
management resources could employ the theoretical conceptual framework to develop
better strategies for quality ecosystems leading to new synergies, greater use of mana-
gerial resources and improvement in its general performance in addressing the skills
gap and mismatch between education and industry. This enhances the relevance of the
dissertation and its practical applicability.
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CONCLUSIONS

Conceptual framework of human-centric innovation ecosystem.
1. Human-centric innovation ecosystems is a strategic resource to address the
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managerial challenges and issues of talent development for innovation in the
higher education sector. Its framework, composition and features enable fo-
cused-driven strategic design and decision making to result according to the
role and functions of institutions in the higher education sector. Capturing on
the cognitive abilities, skills and attributes of the human factor, the framework
developed enables its development for innovation.

. Concurringly the conceptual framework developed for human-centric innova-

tion ecosystems value capture at all levels for each actor, stakeholders and benefi-
ciaries of the ecosystem. This is structured according to the level and ratio of the
human factor in innovation to the motivation and value of the abilities acquired.
As a human-centered structured ecosystem, it is recognized that talent and mo-
tivation for innovation is shaped according the environmental culture, support-
ing incentives technology and infrastructural facilities as well as the approach
of all agents of the ecosystem to innovation. From the most important features,
internal and external institutional environmental factors and socio-economic
conditions from the scientific literature, this resides on the value of cooperation
between all agents for the ecosystem to flourish and achieve the strategic goals
set for the higher education.

. For value capture at each level, the conceptual framework entails strong integra-

tive, collaborative structures between each actor and institutions of the ecosys-
tem, which fosters its adaptability, flexibility, ease of transference of resources
as well as increasing the ecosystem’s efficiency as a resilient strategic resource.
Moderately this results in a great degree of resources dependency between actors
and institutions within the ecosystem to enable optimization, greater concentra-
tion and reallocation of resources for human capital and talent development.

. Technological and digitalization platforms affect the technology transference

within the ecosystem. Therefore, policy should ensure that through the stake-
holders’ relations and cooperative links, stakeholder transactional costs is re-
duced to access these resources for talent and human capital development. One
approach to counter this would be strategic management of the technological and
digital transference within the ecosystem. According to the framework structure,
aligning the ecosystem according to each economic level could be problematic in
terms of the differing resources available at each level and its estimated outputs
and outcomes. This is alleviated by horizontally aligning key resources and plat-
forms across the ecosystem which enables ease of their transference and greater
utilization between all actors.

. The literature review on human-centric innovation ecosystems necessitates its

consideration at the decision-making level of the higher education policy for
higher education institutions. Due to the nature of the ecosystems structure,



greater insights at policy levels on the approach to human capital and talent de-
velopment through higher education institutions from aggregate results gener-
ated through the quality assurance indicators tools of the ecosystem. This in
turn converts to strategic intangible solutions for innovation and greater identi-
fication of long-term objectives specific to the overall needs of the ecosystem.

Human-centric innovation ecosystem and the higher education sector.

1. A harmonious ecosystem environment is generated across the massive networks
of institutions and actors of the higher education sector. Incentives that supports
such environments typically work well in smaller networks and clusters how-
ever a tailored approach to the vast network of the higher educator sector, using
human-centric innovation ecosystems would potentially foster this. Though the
empirical findings indicate that internal actors of higher education institutions
as well as other stakeholders and beneficiaries are generally aware of their role to
foster a harmonious environment for innovation development, they generally do
not take into account the benefits of its practical application within an internal
institutional environment.

2. Human-centric innovation ecosystems from the empirical findings, is that as a
strategic resource, it creates value from innovation due to the shared functions,
shared use of resources, technology and platforms for talent and human capital
development as a managerial resource for innovation. The significance is further
reiterated from the current outputs and outcomes of the features of the human
capital developed for innovation. The empirical findings indicate that the current
status of human capital base on skills and features developed is not conducive for
quality innovation.

3. The quality assurance indicators developed for monitoring and assessing the in-
puts, processes, outputs and outcomes of human-centric innovation ecosystems
ensures that if human capital and talent development fall short of the set objec-
tives and mission of the ecosystem, intervening corrective initiatives would be
applied concurrently to ensure that they meet the criterion set.

4. The findings further indicate that though higher education institutions operate
in relatively competitive environments that lack trust and openness, they would
not take into account the potential underestimated benefits derived within the
ecosystem’s network. However, the ecosystem could permit higher education in-
stitutions to benefit from underestimated benefits that would grant a compara-
tive advantage that enhances their institutional profile.

5. The empirical findings validate that the network structure of human-centric in-
novation ecosystems assists the higher education sector to qualitatively identify
its contribution levels to quality innovation as well as areas of concentration to
develop on as well as its limitations within the ecosystem.

Designation of human-centric innovation ecosystem.
1. According to the structure of the framework, human-centric innovation eco-
system is conceptually designated at the planning phase of policy for the higher

143



education sector. Human capital and talent developed within the ecosystem en-
sures skills gratification and simultaneously improve cooperation networks that
contributed to this. As producers of human capital and talent development, the
policy including other intangible and tangible inputs determines the role and
functions of the higher education sector as well as the opportunities set for hu-
man-centric innovation ecosystems implementation, at the institutional level, as
a strategic goal in line with their mission and vision to innovation.

. Human-centric innovation ecosystems strategically enhance the reputation and

value of the higher education sector as well as its future performance and contri-
butions to innovation within the knowledge and commercial economies. Selec-
tion of methods strategically concurrent and favorable to the sector’s internal
functions as well as to the ecosystem’s overall framework. The ecosystem will
designate the position and benchmark levels for setting of the internal strategic
design for human capital and talent development in the higher education sec-
tor. Incorporation of the results achieved is added into the overall framework
of the ecosystem to improve the general outlook of the higher education sector
depending on the results attained.

. Asa strategic resource for the management and planning processes for the higher

education sector, human-centric innovation ecosystem enables higher education
institutions to collectively affiliate with its key stakeholders its vision, mission
and objectives for human capital development through improved communica-
tions systems. This strengthens its performance and garner greater support si-
multaneously from other actors of the ecosystem to the higher education sector
in fulfilling its functions in society through stronger cooperation networks.

. Quality assurance indicators tools developed for monitoring the non-higher

education factors relative to human capital development in human-centric inno-
vation ecosystems evaluate the processes and outcomes for the higher education
sector’s internal planning and allocation of resources in the future.

Use of human-centric innovation ecosystem in strategic planning and policy.
1. The quality assurance indicators developed for human-centric innovation eco-
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systems monitors the input levels developed from the strategic design planned
for cooperation activities between the higher education sector and its stakehold-
ers. The value creation is generated from the inputs to the knowledge and com-
mercial economies. The quality of the solutions generated to strengthen collabo-
rative networks with the ecosystems’ stakeholders and beneficiaries support new
practice and learn or innovate and research degree programs in higher education
institutions which also create value for these economies.

. From the empirical findings, the attributes of the human capital derived from

the internal and external environment of human-centric innovation ecosystem
are higher in entrepreneurships, being different, innovative and collaborative.
These attributes achieve the practical application of smart specialization through
higher education. Moreover, skills mismatch and non-manifestation of talent for



innovation is addressed through collaborative planning with the stakeholders
and beneficiaries to enhance skills compatibility and talent flow to industry. The
main factor dependent on its success is good communication systems in the eco-
system. The findings indicated that communication and trust lead to significant
functional results and longevity of the ecosystem network. Human-centric inno-
vation ecosystems enable greater focused-based development of human capital
and talent development through better utilization of resources in the ecosystem.
. Within human-centric innovation ecosystems, policy regulating the ecosystems’
development is evaluated according to the kind of solutions developed to ad-
dress the challenges in the higher education sector. The level of inter- and intra-
cooperation, internal and external institutional environment and available re-
sources, technology and infrastructure.

. Through enhance cooperation ties, institutions of the higher education sector
attain a competitive advantage through human-centric innovation ecosystem.
Resolution of the challenges and issues relating to skills mismatch and non-
manifestation of talent for a competitive advantage in innovation, however, is
contingent of this. Comparatively, a competitive advantage is indicative of the
quality generated by the sector through the ecosystem for inputs to innovation.

. Human-centric innovation ecosystem framework enables greater use of manage-
rial resources for improvement of the performance of the higher education sec-
tor to its stakeholders and beneficiaries. Practical applicability of human-centric
innovation ecosystems is based on its use as a strategic resource for strengthen-
ing cooperation within the ecosystem itself. This enables the higher education
sector to address issues and challenges through strengthened cooperation activi-
ties, optimization of its key resources and funding to achieve this.
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RECOMMENDATIONS

Main Suggestions:

1.

For value capture of human-centric innovation ecosystems, it is proposed that
the ecosystem framework serve as a strategic resource input for innovation strat-
egy development and implementation.

Recommendations to Scientists for Future Research:

L.

In order to investigate the application of human-centric innovation ecosystems
for the innovative potential of entities and institutions as an input resource, more
research on assessing the practical processes, outputs and outcomes of the eco-
system for the formulation of strategy development.

. More research to assess the impact of other actors such as regulatory accelera-

tors and sandboxes on the development of engagement within human-centric
innovation ecosystem framework.

. In order to assess the application of human-centric innovation ecosystems in the

higher education sector, more quantitative research on the managerial phases
involved to utilize the ecosystem as a strategic resource to address challenges
and issues in the sector as well as revealing insights from the quality assurance
indicators developed for the monitoring process.

Recommendations for Stakeholders and Beneficiaries:

1.
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For stakeholders and beneficiaries, a formal systemic role appropriation imple-
mented into the ecosystem’s framework in order to acquire accurate and com-
prehensive perspectives on each actor’s contribution to the ecosystem.

. Implement a set of formal quality assurance tools to evaluate the outcomes and

outputs of the ecosystem.

. Knowledgeable and experienced human resources (personnel) should form a

core part of the ecosystem’s framework to develop its strategic insights, manage-
ment and coordination of its activities.

. Experts that have knowledge to access points for human capital development

should form a core part of the ecosystem.

. In order to achieve talent for innovation, implement more graduate program

internships and placements through funding mechanisms to recruit outstanding
talent in higher education programs aligned to the enterprise mission, vision
and goals.

. Multidisciplinary engagement and interaction with the higher education sector

in the ecosystems through cooperation and partnerships that fosters joint alloca-
tion of resources for innovation.

. Alternate tuition programs or scholarship schemes for promising, outstanding

talent sponsored during the study years at higher education institutions on a
semester-base performance evaluation system. Upon graduation talent is evalu-



ated according to education or technical performance outcomes for future em-
ployment.

Recommendations for the Higher Education Sector:

1.

For human-centric innovation ecosystem in the higher education sector, higher
education institutions that are technically oriented should coordinate study pro-
grams as mechanisms for sandbox- or incubator-led innovation outcomes to
achieve skills compatibility with the industrial sector.

. For human-centric innovation ecosystems, those institutions that are research-

oriented, study programs should be coordinated through accelerator mechanism
schemes for knowledge development and correct alignment of its transference
to industry knowledge acquisition and utilization. This enables enhanced com-
mercialization of research results from the higher education sector.

. Study placements to outstanding trained human-capital should not be solely of-

fered on an academic or technical criterion; rather as part of future placements
with progressive enterprises that are stakeholders with HEIs in human-centric
innovation ecosystems.

Recommendations for Governmental Ministries:

1.

In order to ensure that the ecosystem operates effectively, educate the stakehold-
ers, beneficiaries and actors about the functions, vision and mission of human-
centric innovation ecosystem. Procedural, regulatory and legal frameworks
should be implemented to the ecosystem to manage its functions and activities.

2. Experienced personnel should be recruited to human-centric innovation eco-

system to develop and execute solutions needed to address the issues faced by
the higher education sector and mitigate future challenges that may arise. For
human-centric innovation ecosystems, implement open recruitment systems in
higher education institutions for the best, outstanding and talented individuals
that have an interest to be trained and contribute to quality innovation outputs
and outcomes. Open recruitment systems should consist of attractive incentives
for talent to pursue innovation.

. Quality assurance performance indicators should be developed in order to regu-

late and assess human-centric innovation ecosystems functions and objectives as
well as its quality outcomes and outputs.
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ANNEX

Annex 1: Data Collection Instrument- Semi-structured Questionnaire

SECTION 1

Expert DTO__ Date: __ /__ /

Sector or Industry:

(Please write the sector or industry that you are employed or affiliated with)

Position in the Organization or Company: a) Top-Level Management;

Years of Experience:

b) Middle-level Management;
¢) Low-level Management;
d)Other ;

Important Terms and Definitions to the Questionnaire:
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Commercial Economy. Aspects of an economy tied to the exchange of goods,
services, and labor activities having a set monetary value (Business Dictionary,
2020).

Human-centered Innovation. An accommodation of the major forces driving in-
novation in today’s global economy: the accelerating business trend to designing
innovations to serve human requirements first, and the burgeoning demand for
transparency and accountability in pursuit of positive, sustainable economic de-
velopment (Perelman, 2007).

Human-centric Innovation. Inspired talent is the engine of innovation. At its
most effective, innovation is an inherently human endeavor. Successful innova-
tion happens when people with skills, experience, and capabilities come together
to understand or predict, and then address, other people’s challenges. Talent, like
capital and technology, is a key success factor for innovation. Inspiring potential
talent will drive innovation and growth. (The Global Innovation Index, 2014).

Innovation Ecosystems. A network of interconnected organizations, organized
around a focal firm or a platform, incorporating both production and use side
participants, and focused on the development of new value through innovation
(Autio and Thomas, 2013).

Knowledge Economy. Greater reliance on instant access to information genera-
ting facts and intellectual skills for the productive advancement of economic
activities of private and public organizations (OECD, 2005).



SECTION 2

Interview Questions:

1. Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent
development in Lithuania.

2. Please choose the skills that the higher education policy of Lithuania deems
most common or least common for human-centric innovation ecosystems:

. Motivation/drive

. Leadership skills
Creativity skills

. Risk taking/ showing initiative
Flexible and an adaptable attitude (Psychological)
Industry-relatedskillsthroughpracticalexperience

. Global mind-set

. Entrepreneurshipskills
Decision-making skills
Strategic thinking

. Communicationskills

l. Collaborative skills

m. Analyticalskills

n. Quantitative skills

o. Critical thinking/ Problem solving skills

p. Other skills

3. Please describe the infrastructure already in place in the higher education sys-
tem that enhance the knowledge of population in various technological and non-
technological fields of study? Please describe the basic, advanced teaching and
research and development facilities that helps to form the talented human capital?

4. How can Lithuanian universities and higher education institutions be more ef-
fective in the engaging talented human capital (local and foreign talent) and si-
multaneously created a human-centric innovation ecosystem for aspiring entre-
preneurs? Please describe what the right kind of incentives are in the Lithuanian
system that allows human capital to pursue innovation.

Tt otge h o o0 o e

5. Recently Lithuania has moved up its place in its regional innovation activities.
How has the higher education policy contributed to this advancement? Please
comment on actual instances.

6. Are the present socio-economic conditions, industrial and sectorial environ-
ment of Lithuania harmonious for innovation ecosystem to thrive? Please com-
ment on a few examples.

7. Several factors such as technology, capital and human capital contribute to in-
novation. What features of the human factor is responsible for innovation and
economic growth in Lithuania?
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10.

11.

12.
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. There have been recent reforms and structural changes in the higher education

system of Lithuania. To what extent will these new reforms significantly impact
the development of human-centric innovation ecosystems now and in the fu-
ture? Have these reforms been impacted by the steady migration/emigration
patterns in Lithuania?

. How involved are businesses and the industrial sector in Lithuania in enhancing

the higher education system? Which sectors are more active/ inactive with the
system?

How can higher education inspire potential talented human capital to drive in-
novation and growth in Lithuania? Can this be achieved through a formal aca-
demic education offered by universities or vocational educational training of-
fered by higher education institutions? What are the necessary components for
such ecosystems?

Human-centric innovation ecosystems are fundamentally built on the knowl-
edge and commercial economy. Please explain the percentage of universities and
higher educational institutions in Lithuania that are contributing to the develop-
ment of each of these economies:

a. The knowledge economy.

b. The commercial economy.

Please describe whether higher education and a large stock of highly edu-
cated human capital (educational attainment) is correlated to the development of
human-centric innovation ecosystems? Would having higher education training
or qualification contribute more economic activities and wealth in Lithuania?

- THANK YOU -



APPENDICES

Appendix 1: The Descriptors that Define Each Level of the European Qualifications
Framework (EQF)

The learning outcomes relevant to Level 1 are:

Basic general knowl-
edge

Basic skills required to carry
out simple tasks

Work or study under di-
rect supervision in a struc-
tured context

The learning outcomes relevant to Level 2 are:

Basic factual knowl-
edge of a field of
work or study

Basic cognitive and practi-
cal skills required to use
relevant information in
order to carry out tasks and
to solve routine problems
using simple rules and tools

Work or study under
supervision with some
autonomy

The learning outcomes relevant to Level 3 are:

Knowledge of facts,
principles, processes
and general concepts,
in a field of work or
study

A range of cognitive and
practical skills required to
accomplish tasks and solve
problems by selecting and ap-
plying basic methods, tools,
materials and information

Take responsibility for
completion of tasks in
work or study; adapt own
behavior to circumstances
in solving problems

The learning outcomes relevant to Level 4 are:

Factual and theo-
retical knowledge

in broad contexts
within a field of work
or study

A range of cognitive and
practical skills required to
generate solutions to spe-
cific problems in a field of
work or study

Exercise self-management
within the guidelines of
work or study contexts that
are usually predictable,

but are subject to change;
supervise the routine work
of others, taking some
responsibility for the evalu-
ation and improvement of
work or study activities
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The learning outcomes relevant to Level 5 are:

Comprehensive, spe-
cialized, factual and
theoretical knowl-
edge within a field
of work or study and
an awareness of the
boundaries of that
knowledge

A comprehensive range

of cognitive and practical
skills required to develop
creative solutions to abstract
problems

Exercise management and
supervision in contexts of
work or study activities
where there is unpredict-
able change; review and
develop performance of
self and others

The learning outcomes relevant to Level 6 are:

Advanced knowledge
of a field of work or
study, involving a
critical understand-
ing of theories and
principles

Advanced skills, demon-
strating mastery and in-
novation, required to solve
complex and unpredictable
problems in a specialized
field of work or study

Manage complex technical
or professional activities or
projects, taking responsi-
bility for decision-making
in unpredictable work or
study contexts; take re-
sponsibility for managing
professional development
of individuals and groups

The learning outcomes relevant to Level 7 are:

Highly specialized
knowledge, some of
which is at the fore-
front of knowledge
in a field of work or
study, as the basis
for original thinking
and/or research

Critical awareness
of knowledge issues
in a field and at the
interface between
different fields

Specialized problem-solving
skills required in research
and/or innovation in order
to develop new knowledge
and procedures and to inte-
grate knowledge from dif-
ferent fields

Manage and transform
work or study contexts
that are complex, unpre-
dictable and require new
strategic approaches; take
responsibility for con-
tributing to professional
knowledge and practice
and/or for reviewing the
strategic performance of
teams




The learning outcomes relevant to Level 8 are:

Knowledge at the
most advanced fron-
tier of a field of work
or study and at the
interface between
fields

The most advanced and
specialized skills and tech-
niques, including synthesis
and evaluation, required to
solve critical problems in
research and/or innovation
and to extend and redefine
existing knowledge or pro-
fessional practice

Demonstrate substantial
authority, innovation,
autonomy, scholarly and
professional integrity and
sustained commitment
to the development of
new ideas or processes at
the forefront of work or
study contexts including
research

! The descriptor for the short cycle developed by the Joint Quality Initiative as part of the Bo-
logna process, (within or linked to the first cycle), corresponds to the learning outcomes for

EQF level 5.

The descriptor for the first cycle corresponds to the learning outcomes for EQF level 6.
The descriptor for the second cycle corresponds to the learning outcomes for EQF level 7.
The descriptor for the third cycle corresponds to the learning outcomes for EQF level 8.
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Appendix 2: Structure of the Lithuanian System of Higher Education
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Appendix 3: Human Capital Higher Education Attainment and Talent Development:
Skills Competencies required for Human-centric Innovation Ecosystems
Table of Number of Coding References

0 5

approach

conventional approach

culture-free mind-set ap-
proach

holistic approach

innovative approaches

integrative approach

— | = =]~
—_ = DN | =

professionally-oriented ca-
reer approach

subjective approach

unified approach

business
business incubators
engaging business
local business sector
private sector businesses
region business
science business cooperation
conditions

framework conditions

socio-economic conditions
economy

circular economy

commercial economy

knowledge economy scale
education

QO | |00 [ D [ = | QO [ = | = | = | QO b=t [ = [CO | =t | =

—_
o2}

[\

academic education

—

education attainment
education goals
education sector
education system
quality education
tertiary education
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environment 1 5
friendly business environ- 1 1
ment
innovation environment 1 3
right environment 1 1
sectorial environment 1 1

framework 1 2
certain framework 2 2
framework conditions 1 1
present framework 1 1
primary framework 1 1
regulatory framework 1 1
standardised framework 1 1

human capital 1 3
human capital 1 3

infrastructure 0 7
aforementioned infrastruc- 1 1
ture
educational infrastructures 1 1
infrastructural facilities 1 1
infrastructural resources 1 1
modern infrastructure 1 1
non-technological infra- 1 2
structure support
secondary infrastructure 1 1
several infrastructures 1 1
supportive infrastructures 1 1

innovation 2 44
benchmarking innovation 1 2
development
breakthrough innovation 1 1
good innovations 1 2
harmonious innovation 1 1
ecosystem
human-centric innovation 1 1
ecosystem
innovation ecosystem 1 2
innovation ecosystems de- 1 4
velopment
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innovation environment 1 3
innovation mind-set 1 1
innovation potential 1 1
innovation scoreboards 1 1
innovation system 2 2
innovation trust 1 1
innovative approaches 1 2
innovative capabilities 1 1
innovative players 1 1
innovative product 2 3
innovative products 1 1
innovative solution 1 1
measuring innovation rak- 1 1
ings
model innovations 2 2
moderate innovators 2 3
regional innovation activities 1 5
institutions 0 10
educational institutions 1 3
governmental institutions 1 1
research institutions 1 1
state institutions 1 1
state-owned institutions 1 1
training institutions 1 3
level 0 8
academic level 1 1
international level 1 1
local level 1 1
professional level 1 1
quality level 1 1
regional level 1 3
people 1 2
different people 0 0
mind-set people 1 1
network people 1 1
research 0 8
bio-technological research 1 1
fragmented research 1 1
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international research fa- 1 2
cility

joint research
research institutions
research laboratories
research results

research sector

research services

scientific research
resources

financial resources

human resources

infrastructural resources

legal resources

little resources

Ol || [=[|[O[=|=|=] =[N

—
(=}

science
materials science study
medicinal sciences

natural sciences field
science business coopera-
tion
science technology
science valleys
social sciences

sector
economic sector
education sector
financial technologies sector
fintech sectors

=== = lolol~|R|[=|~|[=|=|_]|—=] =]|—=|[—=]~

N =N

industrial sector

private sector businesses
sectors

sectorial environment
skills

additional skills

cooperative skills

digital skills

problem-solving skills

— == o= === === O~
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skills gap

skills mismatch
specific skills
verbal skills

study
materials science study

quality studies

specialised study

study curriculum

study programme

study years

technological study field
system

education system

evaluation system

innovation system
re-skilling systems
separate system elements
training
educational training
training colleges
training institutes
training institutions
training workshops
vocational training
university
basically universities

e e e YN N S N T I S B NS T o' IS U ) NG (TS

—_
—_

education universities
famous university
local universities

much money university
state-owned universities
university degrees
university libraries
well-known university
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Appendix 4: Human-centric Innovation Ecosystems: Industry Sectors, Academia,
Knowledge and Commercial Economy Table of Factors Number of
Coding References

approach 2 5
conventional approach 2 2
culture-free mind-set ap- 1 1
proach
holistic approach 1 1
innovative approaches 1 2
integrative approach 1 1
professionally-oriented 1 1
career approach
subjective approach 1 1
unified approach 1 1

business 1 8
business incubators 1 1
engaging business 1 1
local business sector 1 3
private sector businesses 1 1
region business 1 1
science business coopera- 1 1
tion

economy 3 3
circular economy 2 3
commercial economy 2 4
knowledge economy scale 2 3

education 3 18
academic education 2 2
education attainment 1 1
education goals 1 2
education sector 1 12
education system 2 2
quality education 1 1
tertiary education 1 1

environment 2 5
friendly business environ- 1 1
ment
innovation environment 2 4
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right environment 1 1
sectorial environment 2 3
framework 3 2
certain framework 2 2
framework conditions 2 2
present framework 1 1
primary framework 1 1
regulatory framework 1 1
standardised framework 1 1
infrastructure 1 7
aforementioned infra- 1 1
structure
educational infrastruc- 1 1
tures
infrastructural facilities 1 1
infrastructural resources 1 1
modern infrastructure 1 1
non-technological infra- 1 2
structure support
secondary infrastructure 1 1
several infrastructures 1 1
supportive infrastructures 1 1
innovation 4 44
benchmarking innovation 1 2
development
breakthrough innovation 1 1
good innovations 1 2
harmonious innovation 1 1
ecosystem
human-centric innovation 1 1
ecosystem
innovation ecosystem 1 2
innovation ecosystems 1 4
development
innovation environment 2 4
innovation mind-set 2 2
innovation potential 1 1
innovation scoreboards 1 1
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innovation system
innovation trust
innovative approaches
innovative capabilities
innovative players
innovative product
innovative solution
measuring innovation
rankings

model innovations
moderate innovators 2
regional innovation activi-
ties
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institutions

educational institutions
governmental institutions
research institutions
state institutions
state-owned institutions
training institutions

level
academic level

international level

local level
professional level
quality level
regional level
research
bio-technological research
fragmented research
international research
facility
joint research
research institutions
research laboratories
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research results

research sector
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research services
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scientific research 1 1
resources 2 9
financial resources 2 2
human resources 1 4
infrastructural resources 1 1
legal resources 2 2
science 2 10
materials science study 1 2
medicinal sciences 1 1
natural sciences field 1 2
science business coopera- 1 1
tion
science technology 2 2
science valleys 1 1
social sciences 1 1
sector 2 21
economic sector 1 1
education sector 1 12
financial technologies 1 1
sector
fintech sectors 2 2
industrial sector 1 4
private sector businesses 1 1
skills 2 3
additional skills 2 2
cooperative skills 1 1
digital skills 1 1
problem-solving skills 1 1
skills gap 1 1
skills mismatch 2 2
specific skills 1 1
verbal skills 1 1
study 2 8
materials science study 1 2
quality studies 1 1
specialised study 1 1
study curriculum 1 1
study programme 1 1
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study years
technological study field
system
education system
innovation system
re-skilling systems
separate system elements
training
educational training
training colleges
training institutes
training institutions
training workshops
vocational training
university
basically universities
education universities
famous university
local universities
much money university
state-owned universities
university degrees
university libraries
well-known university
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Appendix 5: Human-centric Innovation Ecosystems Socio-economic Incentives and
Environment Table of Factors Number of Coding References

approach 0 5
conventional approach 2 2
culture-free mind-set ap- 1 1
proach
holistic approach 1 1
innovative approaches 1 2
integrative approach 1 1
professionally-oriented 1 1
career approach
subjective approach 1 1
unified approach 1 1

business 0 8
business incubators 1 1
engaging business 1 1
local business sector 1 3
private sector businesses 1 1
region business 1 1
science business coopera- 1 1
tion

conditions 1 3
framework conditions 1 1
socio-economic condi- 1 2
tions

economy 0 3
circular economy 2 3
commercial economy 2 4
knowledge economy scale 2 3

education 0 18
academic education 2 2
education attainment 1 1
education goals 1 2
education sector 1 12
education system 2 2
quality education 1 1
tertiary education 1 1

environment 1 5
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friendly business environ- 1 1
ment
innovation environment 1 3
right environment 1 1
sectorial environment 1 1
framework 1 2
certain framework 2 2
framework conditions 1 1
present framework 1 1
primary framework 1 1
regulatory framework 1 1
standardised framework 1 1
human capital 1 3
human capital 1 3
infrastructure 0 7
aforementioned infra- 1 1
structure
educational infrastruc- 1 1
tures
infrastructural facilities 1 1
infrastructural resources 1 1
modern infrastructure 1 1
non-technological infra- 1 2
structure support
secondary infrastructure 1 1
several infrastructures 1 1
supportive infrastructures 1 1
innovation 2 44
benchmarking innovation 1 2
development
breakthrough innovation 1 1
good innovations 1 2
harmonious innovation 1 1
ecosystem
human-centric innova- 1 1
tion ecosystem
innovation ecosystem 1 2
innovation ecosystems 1 4
development
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innovation environment 1 3
innovation mind-set 1 1
innovation potential 1 1
innovation scoreboards 1 1
innovation system 2 2
innovation trust 1 1
innovative approaches 1 2
innovative capabilities 1 1
innovative players 1 1
innovative product 2 3
innovative products 1 1
innovative solution 1 1
measuring innovation 1 1
rakings
model innovations 2 2
moderate innovators 2 3
regional innovation ac- 1 5
tivities
institutions 0 10
educational institutions 1 3
governmental institutions 1 1
research institutions 1 1
state institutions 1 1
state-owned institutions 1 1
training institutions 1 3
level 0 8
academic level 1 1
international level 1 1
local level 1 1
professional level 1 1
quality level 1 1
regional level 1 3
people 1 2
different people 0 0
mind-set people 1 1
network people 1 1
research 0 8
bio-technological re- 1 1
search
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fragmented research 1 1
international research
facility

joint research
research institutions
research laboratories
research results
research sector
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S}

research services

scientific research

resources

financial resources

human resources

infrastructural resources
legal resources
little resources

science
materials science study
medicinal sciences
natural sciences field
science business coopera-
tion
science technology
science valleys
social sciences
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sector 21

economic sector
education sector

financial technologies
sector

fintech sectors

industrial sector

private sector businesses
sectors
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sectorial environment
skills
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cooperative skills
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digital skills
problem-solving skills
skills gap
skills mismatch
specific skills
verbal skills
study
materials science study
quality studies
specialised study
study curriculum
study programme
study years
technological study field
system
education system
evaluation system

innovation system
re-skilling systems
separate system elements
training
educational training
training colleges
training institutes
training institutions
training workshops
vocational training
university
basically universities
education universities
famous university
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local universities

much money university
state-owned universities
university degrees
university libraries
well-known university
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Appendix 6: The Higher Education Policy Mandated Academic and Vocational
Education Training Impact on Capital and Technological Infrastructural
Support Table of Factors Number of Coding References

business 2 6
business partners 1 1
business sector 1 1
friendly business environment 1 1
medium business 1 1
region business 1 1
science business cooperation 1 1

centres 1 2
communication centre 1 1
open centres 1 1

courses 2 2
learning courses 1 1
open courses 1 1

education 2 6
education institutions 2 4
education specialists 1 1
universal education 1 1

education institutions 2 4
education institutions 2 4

innovation 2 5
human-centric innovation 2 2
ecosystem
innovation hubs 1 1
innovative approaches 1 1
regional innovation activities 1 1

institutions 2 7
education institutions 2 4
educational institutions 1 1
governmental institutions 1 1
state institutions 1 1

labor market 1 2
labor market 1 2

partners 2 2
business partners 1 1
social partners 1 1
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programmes 1 2
international programmes
specific improvement pro-
grammes

projects
consulting projects
regional projects

reforms
recent reforms

—
—_

various reforms

research
bio-technological research
international research facility
research areas

research laboratories
research services
scientific research
sciences
material science
natural sciences field
science business cooperation
social sciences

services
public services provision
research services

system
different system
re-skilling systems
separate system elements
whole system

university
basically universities
famous university
university libraries

work
huge work
previous work
world works
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Appendix 7: Pearson Coefficient and Scatterplots

A correlation of -1 indicates that there is a negative linear relation between the vari-
ables

A correlation of 0 indicates that a linear relation do not exist.

A correlation coefficient of +1 indicates that there is a positive linear relationship.
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Appendix 8: Feedback from the Semi-structured Questionnaires

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DTO1:

I am going to say that the quality assurance system that we have here is working ac-
cording to the principles of the Bologna Process and it ensures that the whole study model,
the architecture of studies is based on competencies and oriented towards what the labour
markets wants and needs as well. We want to move towards a talent-oriented system but
by way of adjusting the funding system, the way we fund our higher education we have
this bachelor model we have these set of things which will brings us like a free bachelor
educational level. I am certain that towards making that model to make the system more
talent-oriented, for example, the twenty-five percent drop-out system that we discussed
before and also we are moving towards a more performance-based funding principle
where a certain amount of funds are going to allocated to institutions according to their
fulfilling of certain criteria, for example, one of them could be orientation towards tal-
ent. We are still discussing the details, but the Minister believes that it should be oriented
towards the personnel level, not oriented towards the institutions’ level

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO1:
Motivation/drive: most common
Leadership skills: most common
Creativity skills: most common
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological): least common
Industry-related skills through practical experience: most common
Global mindset: most common
Entrepreneurship skills: most common
Decision-making skills: least common
Strategic thinking: least common
Communication skills: least common
Collaborative skills: least common
Analytical skills: most common
Quantitative skills: most common
Critical thinking/ Problem solving skills: most common
Other skills: citizenship
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QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DTO1:

It would be easy to solve the physical infrastructure questions but the tough part is work-
ing with the skills-set and the competencies that the teachers have because quite a big part of
them still stick to archaic methods, they do not seek new approaches of how to interact with
students and how to involve them in a deeper level, and could affect talent development.

Right now, the situation is quite good in terms of especially when we compared to ten
years ago and it is still getting good because Lithuania has been using the support given
by the European Union and other international projects to you know to move forward to
this. We have good international level good centers of research with labs, like Life Sciences
in Vilnius University, Kaunas Technology university bases in some universities as well.
There is less progress in non-technological fields when we talk about infrastructure. But
there is still an understanding in the system that you can still look for certain approaches
in social fields as well like MRU Psychology labs social sciences lab.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DTO1:

One of the tools that even have results is a participating in international projects. This
a variety of tools on international scale both on the exchanges of students and other forms
like the European universities initiatives that we are just getting into and these are all the
tools that seeking talented inside the institutions and also outside them and also practices
on how to approach these issues/ questions of talents involvement as well. This Ministry
(The Ministry of Education, Science and Sports) and the Ministry of the Economy and In-
novation are encouraging institutions to implement not only innovate, but also implement
innovations centers in the respective fields. One the examples, that the Minister have just
seen by himself, is the Akademijos Stulginskis which was used to be a standard university
but now it is under Vytautas Magnus University, in how they can help out the sector in
Lithuania at implementing these innovations in the field of agriculture and also how it is
actually done by cooperating with relevant Ministries and in this case with the Ministry
of Agriculture and the businesses of course. Collaborations. There certain funds that are
oriented towards young businesspeople where they can get a starting capital for a small
company or where they can take loans at a very advantage situation. This is not a tool that
the Ministry of Education, Science and Sports controls but we are very happy that these

190



tools exist. We have very two very visible initiatives, “Create for Lithuania”, is a where we
recruit Lithuanian students that have finished studies abroad and they work with institu-
tions such as ours in solving certain issues or you know progressing certain ideas so that is
innovation in governance (innovation at the governmental level) and social engineering
as well. Also we have “Invest Lithuania” which works like a mediator between educational
institutions and a new company trying to figure out what their needs are going to be and
so on. These schemes are mostly for Lithuanian students, but the scheme Create for Lithu-
ania also involves international students that finish their studies here in Lithuania as well.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DTO1:

We have higher educational institutions that we see as regional mostly these are

Kolegijos, but some universities are seen as those that apply their use according to re-
gional needs (in Lithuania. And it is natural that these partners are regional development
councils and businessmen sit on those councils, there are ten of these councils so the in-
stitutions, through these councils they see what kind graduates of graduates they need to
provide what kind of innovation they need to implement and so on. And in many cases
where these universities are not understood as regional, they still work with these regional
councils because many of their social partners are from those regions. For example, Kau-
nas Technological University they have partners in a few regions, wherever there is certain
engineering technology, you know, developed. There is a plan to merge Siauliai University
with Vilnius University and is one the purpose why we see it useful is that Vilnius Uni-
versity’s scientific capacities can be applied to the northern Lithuanian region. Vilnius
university have a plan of not only providing the region with IT and Business Development
Specialists but also on how to provide innovation to develop businesses up there as well.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DTO1:

I see that some of the regions that we have up there is oriented towards it a lot. There
are many regions working with this, Klaipéda, Kaunas, Vilnius, Visaginas which have
good examples of being oriented towards medicinal sciences (bio-medicine) at the pro-
fessional level and also a new example is in Naujoji Akmené which is developing a free
economic zone and they also understand they do only need these exemptions from taxes
but also the human capacities as well. A very recent example is in Kaunas where there is a
company called Continental trying to establish in there and is going to working with very
innovative products and we are sort of creating a pyramid where both at the academic
of Kaunas Technological University, Kolegija of Kaunas Technology and also the other
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professional schools out there could serve and help out with this development by provid-
ing you know by providing human capital and so on. And this situation encouraged us
at the Ministry of Education Science and Sports to try out a new model where different
levels of institutes, universitie, kolegijos and professional schools are creating an associa-
tion with a pure aimed of actually helping out these new company to establish itself.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DTO1:

Higher educational institutions, once again, Kaunas Technological University for ex-
ample, where they realize their role that they need to provide the system with graduates
that have both these more technical skills but also more these general skills listed (so
Kaunas Technology University is answering these needs so far):

Motivation/drive

Leadership skills

Creativity skills

Risk taking/ showing initiative

Flexible and an adaptable attitude (Psychological)

Industry-related skills through practical experience

Global mindset

Entrepreneurship skills

Decision-making skills

Strategic thinking

Communication skills

Collaborative skills

Analytical skills

Quantitative skill

Critical thinking/ Problem solving skills

It also starts with higher education institutions that realize that they need to instill
these qualities to graduates because these graduates do not know that beforehand that
they will need them in a new system of new companies and so on.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO1:

We believe that if we would define the quality of studies as a set of these competencies
that we have already discussed, most of the tools that we are trying to introduce this drop-
out principles, this increase of bachelor degree vouchers and so on (vouchers from the
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Education Ministry to support the financing of bachelor studies) they are aimed at giv-
ing institutions freedom, and with that freedom we hope that they are not only oriented
towards surviving, but also actually providing that skills-set that the graduates. We are
also hoping that we will not pressure people too much, choosing something that the gov-
ernment and the country needs but choosing something that they would personally want
and of course we will provide certain benefits if it aligns to what the government wants
as well, like scholarships, incentives and so on, but not too much pressure. Also, this idea
of contracts between the Ministry of Education, Science and Sports and the institutions
that would be performance-based that would allow us to have a format where we could
direct them towards these innovative approaches and quality of studies overall. First of
all, the Minister would like to mention this inside immigration (internal immigration)
between the regions, because now we do see a draw between the larger cities, that they do
take you know smart people from the regions and we do believe that these reforms could
direct them back to the regions, especially if we talk about complex tools not only scholar-
ships, but also for example career possibilities and certain respect to certain careers in the
reserve and that would encourage them to go back to their regions to take care of their
needs as well. Now if we talk about the external emigration now something, to and from
Lithuania, we would say that we are already feeling these waves of re-emigration (brain
gain)and it’s also a good sign and we believe that these reforms would have a ripple effect
that would increase the numbers of people coming back to the country. And innovative
business in innovative industries, what we need to provide people coming back to Lithu-
ania interesting jobs and fulfilling salary-wise and fulfilling jobs as well.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO1:

It is still a weakness. Even when we have a government system that is aimed at creating
this bridge between the business and the universities, we still don’t have this a you know,
level of cooperation that we would like to as there is some cases of getting rid of corrup-
tion (proving or uncovering corruption) in the health sciences universities and so on. The
businesses are willing to express their needs, what kind of graduates that they want, but
they are not willing to invest in that as well as it usual in some foreign countries. But we
do have some good signs, where the Rectors of universities they tell us that some the busi-
nesses are willing to cooperate like in a different culture and like they are willing to invest
in the universities themselves. It is also worth to mention that with foreign capital, we
also bring in a very different perspective on how this cooperation can be managed, like the
same example Continental, they are willing to put their brains to work at reviewing study
programmes going into much deeper-based levels of cooperation and a more value-based.
It gives the hope that it will impact the environment.

QUESTION 10
How can higher education inspire potential talented human capital to drive in-
novation and growth in Lithuania? Can this be achieved through a formal academic
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education offered by universities or vocational educational training offered by higher
education institutions? What are the necessary components for such ecosystems?

DTO1:

The idea that that we must focus in and invest into talent is getting a paced, right now
these scholarships are the most wide-spread tools and have a variety of them both based
at the national and international level that is provided by the institutions themselves. The
Minister mentioned that one of the examples is we give a scholarship to a person going
to an elite institution (top 500 universities in the world) abroad but he/she has to sign
a contract, like approximately fifteen students all got enrolled in the top 500 universities
worldwide. It is not a popular practice to cooperate with businesses at identifying this
talent and creating more, let’s say more creative approaches at how, to get the talent well
interested at certain topics and working in something that you know maybe interesting
to businesses. Like a couple of a good examples from abroad is that we could have NGOs
working under the institutions providing like a small capital for students to even go bank-
rupt with their first company, first idea just to give bravery that you know it is ok to have
this risk taking, and so on or a working with investment and so on. Basically, like a lab
or an experiment to allow them to you know risk. But we do also have these technology
parks that have similar tools, but they are oriented towards graduates not students that
are now studying. We also have quite interesting practices in internal education, with
school pupils with funds that provide them with a means to establish their own small
businesses, one example is a company that is still running to our knowledge that makes
dry soaps. And this style has an effect on universities and kolegijos as well and they are
considering it at least.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO1:

Many of the universities have these specific fields they are quite good at research like
at Klaipéda University and sea technologies, but we also have like arts academies, mili-
tary academies where it is doubtful the amount of knowledge economy etc. it all depends
on the research. The knowledge economy is more important as every university must
produce knowledge, participate in research, develop research as this is a necessary role
of university. So sometimes it is hard to say that the produce from a certain institution is
actually you know a part of the knowledge economy. Is it music? Arts? It is difficult to say.

The knowledge economy: Universities: 67%; Higher Educational Institutions:
The commercial economy Universities: 33%; Higher Educational Institutions: 100%

QUESTION 12
Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-centric
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innovation ecosystems? Would having higher education training or qualification con-
tribute more economic activities and wealth in Lithuania?

DTO1:

There is a question of generations because twenty years ago the generation was
less oriented towards innovation eco-systems. If we look at the past five years, there
is much more attention for innovation ecosystems. The bologna process and the ex-
change in higher education has created certain similarities in Europe and allowed us
at better understanding of how higher education can provide in this case. To answer
the second questions, is without any doubt, we now have a President that looks at
education as very multifunctional, with sectors that can provide Lithuania with a wide
variety of success, I am talking about the economy, health, better life index and so on.
And we are very new fresh members of OECD and education, is at the center of it and
what the value of it (education) is. We are now valued by the same criteria; Lithuania
is ranked highly in the top five for Education by the OECD.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania

DTO02:

The formal curriculum of academic education is more oriented toward knowledge
acquisition than talent development. Standard tests, achievement measurement can
serve as examples. Talents are developed more through non-formal education.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO02:
Motivation/drive: most common
Leadership skills: least common
Creativity skills: least common
Risk taking/ showing initiative: most common
Flexible and an adaptable attitude (Psychological):
Industry-related skills through practical experience
Global mindset: most common
Entrepreneurship skills: least common
Decision-making skills: most common
Strategic thinking: most common
Communication skills: least common
Collaborative skills: most common
Analytical skills: most common
Quantitative skills: most common
Critical thinking/ Problem solving skills: least common
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Other skills: HE in Lithuania is very cliché/fashion/trend based and usually does
not provide unique and innovative approaches in terms of human-centric innovation.

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DT02:

Lithuania invested a lot into research and educational infrastructures from EU
structural and investments funds. For example, Mykolas Romeris University has the
most modern infrastructure for R&DI in social sciences and humanities including 16
research laboratories, Doctoral and Post-Doctoral research areas, Research and Inno-
vation Support Centre, Library and Information Technologies Centre. In September
2015, a new building of International Studies, Research and International Mobility
Centre at the address of Didlaukio g. 55, Vilnius, with the total area of about 3.075 m?
was opened. The building accommodates 16 modern laboratories on the 2 and 3rd
floor, a Doctoral and Post-Doctoral Areas, Research and Innovation Support Centre
and Social Innovation Doctoral School on the 4th floor, and 2 open halls for scientific
events including mobile job places, group work and meetings for researchers, students
and business people. The educational and research facilities help to form the talented
human capital with regard to research.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DTO02:

I believe that Lithuania should be more open with regard to involving foreign talent
and search for opportunities to increase more active Lithuanian diaspora participation
in innovation ecosystem. For example, to provide funding for higher education studies
at Lithuanian universities for Lithuanian diaspora (it was used previously, but I am not
sure if it still used today).

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DT02:
I think that Lithuanians have learned how to PR and position the country better
in international rankings. Higher education system has also learned how to PR itself
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better and the term “innovation” has become a trendy, fashionable phenomenon more
than it is in reality. PR is also a skill people gain in higher education. Of course, high-
er education system is progressing, better reflects society’s needs, people with higher
education working in state institutions and business sector make decisions of better
quality, created better legislation, more friendly business environment, more justifi-
able solutions in other areas of public life.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DT02:

I believe that the country has benevolent socio-economic conditions, industrial and
sectorial environment to innovation ecosystem to thrive. The legal and societal men-
tality are ready to be innovative, majority of population have higher education. How-
ever, innovation is more about risk-taking and creativity which need to be developed
in the society at all age levels, especially among young people. The greatest problems,
I believe, are in high schools, were children are still taught to memorize and repeat,
the evaluation system is based on numerology and risk-taking, creativity, different
that conventional approach is not encouraged. The higher education system then has
to deal with the mindset developed earlier and sometimes even to re-educate young
people. The discrepancy between basic promoted values behind secondary education
system hinders innovation.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DTO02:

Such human factors as creative and analytical thinking, wholistic approach and risk
taking, I believe, are core values behind innovation. Therefore, they should be in-
cluded in all activities of educational system.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO02:

The recent reforms in the Lithuanian higher education system, I believe, are not
related to the development of human-centric innovation ecosystem, they are more
related to consolidation of power of certain institutions at the cost of others. For ex-
ample, the preparation of education specialists was only moved from one institution
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to the other in different cities (from Vilnius to Kaunas and from Siauliai to Vilnius).
As the objectives of reforms are not clear, so are the results. I don’t think that the
migration/emigration patterns are related to the reforms, except the case that more
young people choose to study abroad or not to study in HE institutions at all due to
the ambiguity of the reform.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO02:

Business and industrial sector is rather young and weak in Lithuania due to historical
background and geographical limitations of the market. Local business sector is more
concerned about their survival than about societal impact and cooperation with uni-
versities. Although there few beautiful examples of university-business cooperation, the
general pattern is poor involvement of business in enhancing higher education system.
Local industry is more concerned about enhancing vocational training and receiving
labor force. Some international companies are more active in enhancing human-centric
ecosystems. The most active sectors include financial, ICT, high-tech companies.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DT02:

Higher education has to develop personality as a whole, moral values and teach
young people creativity, risk-taking, entrepreneurship, strategic thinking, communi-
cation, collaboration, problem solving.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO02:

The knowledge economy 80 %

The commercial economy 20 %.

I believe that majority of higher education (about) 80 percent are contributing to
knowledge economy while about 20 percent — to commercial economy. There is a gap
between how universities view business and business view universities. Universities
traditionally considering themselves as the knowledge pillars that has nothing to do
with lower, commercial activity. Business, on the contrary, traditionally view uni-
versities as theoretical, distant from practice. Currently the situation is changing, but
breaking those mind frames takes time.
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QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DTO02:

I think that there is a direct correlation between higher education and human-cen-
tric innovation ecosystem but all educational system has to identify its core values
and work on them. It is the shift in the system, for example, from memorizing and
repeating to finding a creative, innovative solution to the problem/challenge. Higher
education should switch from the knowledge economy scale to commercial economy
and develop skills of creativity, risk-taking, entrepreneurship, strategic thinking, com-
munication, collaboration, problem solving.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DTO03:

One of the features that could be the promotor for talent development in Lithuania
is that the country scores highly on population with tertiary education, e.g. tertiary
education segment of the system is developed and maintained significantly taking into
account not big population and territory of the country.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO03:
Motivation/drive: most common
Leadership skills: most common
Creativity skills: most common
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological: least common
Industry-related skills through practical experience: most common
Global mindset least common
Entrepreneurship skills most common
Decision-making skills: least common
Strategic thinking: least common
Communication skills: most common
Collaborative skills: less common
Analytical skills: most common
Quantitative skills: most common
Critical thinking/ Problem solving skills: most common
Other skills
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QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DTO03:
High number and network of universities, hubs, research, technology and study
valleys, creative workshops, etc.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DTO03:

More exploring international student exchange programmes (like Erasmus), re-
search networking programmes (like COST), internship programmes (like NASA
programme), missions (recently focused on China, Singapore, Japan). To use existing
incentives more intensively. To make incentives more widely accessible.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DTO03:
It could be supposed that participating international programmes and platforms
made Lithuania movement up in its regional innovation activities.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DTO03:

Results and activity of Biotechnology, Laser physics, ICT, Nanotech and new mate-
rials, Robotics, Business model innovations, Fintech sectors show the development of
innovation ecosystem.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?
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DTO03:
Leadership, Creativity skills, and Entrepreneurship.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO03:

It could be minded that now it is only initial impact, in the future we can expect
the development of human-centric innovation ecosystems with strong multi-actor ap-
proach.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO03:
Business and industrial sector investment to higher education system could be
much greater. Biotechnology, Laser physics sectors are most active. The rest ones - less.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DTO03:
Higher education institutions organize hackathons which contribute as a main
component for the ecosystem.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO03:
The knowledge economy. 75%
The commercial economy.25%

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?
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DTO03:
Yes, definitely. Highly educated human capital is one of the conditions that contrib-
ute to welfare state buildup.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DT04:

In Lithuania, vocational education is provided by vocational education schools
(post-secondary non-tertiary, ISCED 4 or together with lower and upper secondary
education). Higher education is provided by higher education institutions (HEIs)
(ISCED 6-8, colleges (“kolegija”) providing ISCED level 6 only).

HEIs ensure the provision of both academic and practical knowledge needed to
develop a certain skillset (acquired abilities) of the field chosen. It also enhances and
develops individual innate abilities. In a broader sense, HE provides a jump start for
talents in order to set up their career paths and networks. Furthermore, HE graduates
are the main supply to the labour market, specifically - high level occupations.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO04:
Motivation/drive
Leadership skills least common
Creativity skills
Risk taking/ showing initiative
Flexible and an adaptable attitude (Psychological)
Industry-related skills through practical experience
Global mindset: least common
Entrepreneurship skills
Decision-making skills
Strategic thinking: least common
Communication skills
Collaborative skills most common
Analytical skills most common
Quantitative skills most common
Critical thinking/ Problem solving skills
Other skills

QUESTION 3
Please describe the infrastructure already in place in the higher education system that
enhance the knowledge of population in various technological and non- technological
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fields of study? Please describe the basic, advanced teaching and research and develop-
ment facilities that helps to form the talented human capital?

DT04:

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DT04:

Collaborations and joint research projects with business and international leaders
in specific fields can fasten the creation of the ecosystem by giving the access to prod-
uct and service development and its application in the market. To add, HEIs could
support and establish initiatives to co-fund and provide other necessary facilities for
student/staff spin-offs. A very simple approach would be to start working or strength-
en alumni networks.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DT04:

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DT04:

It might be harmonious enough for the ecosystem to start its existence, but I'd doubt
if it’s the right environment for it to “thrive” The current economic structure is focused
on the low added value sectors, there is not enough graduates with human capital
that is most prevalent for innovation system. While other conditions can be debatable,
human capital (if measured by pupil attainment or adult use of skills) there is a lot of
room for improvement.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?
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DT04:

Higher attainment and skills would contribute in ensuring good governance and
institutional capacity in setting the rule of law, which, in sense, also describes the eco-
nomic freedom and preconditions for innovation system and economic growth (level
of corruption, trade barriers, business establishment regulations, migration and other).

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO04:

No clear ex-ante assessment, to my knowledge, was made on these various reforms
and it is hard to predict as several different measures were introduced and their effects
can be different. In regards to migration - it depends which reforms we are talking
about. In general, there should be a reduction in spending on public services provision
for a smaller size of society to cater for, however it very much depends on the ‘social
contract’ and many political aspects as well as separate system elements.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DT04:

In some cases more than the others and these cases can be reflected by looking at
the shortage of labour in the market. Business that face high shortage of labor supply
are very active in looking for good specialists at HEs as well as making sure the study
programme content is relevant for their needs. While looking at the bigger picture, I'd
say the business are not active, on average, in engaging with HEs as well as HEs are not
active in engaging business, thus works both ways. This can also be reflected by some
studies measuring the collaboration between business and HE institutions. Important
to mention, that there are almost all necessary policy arrangements for business to be
involved in setting up and accrediting new study (or VET, as well) programmes.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DTO04:

HE does not offer vocational education at the moment. Necessary facilities, support
(scholarships, initiatives, schemes, projects..) as well as success examples can inspire
the talented human capital to drive innovation and growth
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QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO04:

The knowledge economy.

The commercial economy.

Can't give the exact share but I would assume that very little, this can be seen in
R&D expenditure, innovation scoreboards and other indicators. And if to compare
those both, a subjective evaluation would be that HE currently contribute more to-
wards knowledge rather than commercial economy as commercial economy also re-
quires some financial stability and resources as a precondition.

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DTO04:

Yes, if educational attainment (not participation in HE per se) is high, then this is
the major precondition for the innovation ecosystem. Highly knowledgeable society
can contribute and initiate the development of the ecosystem while having right skill-
set, systemic incentives and support.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DTO5:

Can you specify about why you ask me about the higher education training together
with the studies? Are you talking about tertiary level education? Yes exactly- I am not
sure if in Lithuania we have tertiary education at all. Are you sure that we have? Maybe
some kind of tertiary education we have. Ok, so we now are talking we are talking about
the skills?Do you think that the motivation is the skill? So actually you are talking about,
not about the motivation as I.... so as I understand you are talking about the motivation
not as about this cue but more about the drive and the understanding how to raise the
driving inside the human being? Ok

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:
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DTO05:
Motivation/drive: most common
Leadership skills: most common
Creativity skills: most common (different tools as skills)
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological): most common
Industry-related skills through practical experience: most common
Global mindset: least common (also depends)
Entrepreneurship skills: most common
Decision-making skills: most common (it depends)
Strategic thinking: least common
Communication skills: most common
Collaborative skills: most common
Analytical skills: most common
Quantitative skills: most common
Critical thinking/ Problem solving skills: most common
Other skills: I don’t know

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DTO5:

There is a lot of infrastructure, it depends on what you are talking about in the higher
education. But when we are talking about the infrastructure, we are talking about... look
there is a buildings (laughing), it is an infrastructure. So, if we talk about the higher edu-
cation, I could not imagine that the higher education is only the building. We have labo-
ratories, incubators, accelerators, in the universities. In an integrative strategy between
the Ministry of the Economy and Innovation and the Ministry of Education, Science and
Sports but actually there is a lot of problems, as well as opportunities for the problems.
So, talking about the level of integrative, it’s another one topic so I am very sure that the
education system is very well integrated into the society and into the community but on
the other hand there is a lot of opportunities and plenty room for improvement. Actually,
its too general question, in my opinion because I understand the ecosystem very well
and I know how it works. You know I will think a little bit differently, because actually
education is important, but the education without the implementation is not important
because why do, why do I need education if I not use it? Why do I need it? If I never do for
society. Actually, when we are talking about the education, we need to understand that
it’s a, the education is necessary for the human being in order to create the added-value
for himself and the community, if and if you could not create the added-value, so why
do you need the education? So I would look to the education ecosystem from the point of
innovations and if you look to the education ecosystems from the point of innovations, we
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will see that there is a lot of things which we need to improve because sometimes educa-
tion is too long on time because the improvement of innovations for example, let’s take an
example of the mobile phones the each year there is they give to the market a new type of
telephone, each year and each company, and sometimes not one model but a three or four
of different models of new telephones, so what we are talking- we are talking about the in-
novation of the new product. So, the question is how many technologies during (for) one
year we can to develop for the telephone? How many knowledges in the field of science in
the area of science as fundamental research that is necessary for the new innovative prod-
uct? How many? But in general, for the new product you need new technologies not new
skills and not new knowledges but also we need skills to develop the technology and also
we need skills to develop the innovation, so if the education will be disconnected from the
innovations, and I am talking about the process, about the production process, because
the production process is really important for the innovation for the new product, I am
talking about the materials, if it will be disconnected from the new materials, if it will be
disconnected from new understanding of manufacturing ability, I am talking about of the
ability to manufacturing a new type of product, it will be bad education. So, what we are
talking I don’t know, I think that the higher education should be closely connected with
the real life, with the factory floor. I think it exists but on the other hand it is the level of
existing starting from zero up to ten, up to one hundred percent or from zero to ten the
level of existing the scale, (and this scale) is dependent from different areas, it depends
on from, for example the engineering industry its really a wide range of different indus-
trial solutions are made in the engineering industry, its metal working, its machinery,
its mechatronics, its electronics, its electricity, its electrical equipment, its plastics so it’s
really wide of different technologies and different areas for of human being activities so it
depends, it depends but in general I that it is in somewhere around six, seven (the scale).

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DTO5:

What does it mean effective? But look, do we talking about efficiency or about the ef-
fectiveness? But I would like to talk about the efficiency not about the effectiveness because
in my opinion the efficiency is not much more important than the effectiveness, because
when we playing a football, basketball, the dribbling, playing with ball could be really
effective without the result, so actually talking the activities of the universities, we not
need active effectiveness, we need efficiency. Ok, so I would to say that when we are talk-
ing about the innovations the speed of innovations in the last fifteen years was increase
incredibly by hundred percent, hundred percent and when we are talking about the educa-
tion, the speed of education, was it increased? No. but still we have three or four or five or
seven years, it depends on the degree which you want to get in the higher education. So, the
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speed of education does not match it. So, I am sure that actually, actually we need speed,
we need speed because we have actually four problems, four problems in economy, first of
all lack of talents, next one lack of scale-ups, lack of venture capital and fourth one most
important we are too slow. The speed of decision-making and implementation is really, re-
ally slow. Look when we are taking about the education, for example, we are taking about
the product, not about the education, about the product, who is the product?

I don’t know how to answer you, you know actually, we have three areas, first of all sci-
ence, the area of science, next one, I am talking about the area of policy making, next one
is technology and the third one is innovations, so when we are talking about the science
so the universities are the actors who act in the area of science and they are doing some
activities for example fundamental research, applied research, and that’s the activity of
the science, when we are talking about the technology, so in that area we have some kind
of institutes and kiosk and they act as, as some actors that provide some kind of applied
research and experimental development, in order to produce the technology as the final
result. And when we are talking about the innovations, so in the area of innovations, the
innovators do actually innovation activities and there is the result in the product, which is
applied/ deployed to the market. So, when I read the question what the universities can do
in order to create human-centric innovation ecosystems, I don’t understand the question
because universities do not create innovation ecosystems. So maybe it could be a train-
ing courses as innovation that are needed as innovation, more innovation there. I don’t
know, because you know the universities are not under my responsibility, I am responsible
for the area of technology and innovations. Actually you mentioned that you have read
the roadmap of digitalization of industry, so in the roadmap we more than foresee more
than fifty different type of incentives for the development of the ecosystems, so I think that
there is a lot but all those incentives is actually there is in four areas, this is people, knowl-
edge, this infrastructure and environment, so actually we need incentives in all those four
areas, and those incentives should be integrated between with each other. They actually
should be drafted in order to provide synergy between them, for example, they should
help for people get skills, for innovators get the investment, for example.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DTO5:

Yes I have seen a link but actually you are talking about the scoreboard, I am talking
about the European Innovation Scoreboard or about the Global Innovation Index, so
actually they were all the most improvement done in the field of industry made by busi-
ness, just maybe the collaboration of researchers with the companies was improved in
the actually last 6 years or maybe the improvement of cooperation with the researchers
and the engineers in the companies or lets say co-working between them was actually
only one point where we have big improvement. Another one topic that actually should
be improved. And maybe talking about the education or the higher education, that’s also

208



one of the areas where Lithuania has one of the quite good point. So maybe those areas
where we have good improvement.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DTO5:

I think yes, I think yes. As always we have plenty of room to improvement but I think
that yes in harmonious because as I have mentioned that the productivity in all of us are,
ability to produce added-value in all levels as well in the areas of science technology and
innovations could be improved of course and there is a lot of possibilities to do that and
the socio-economic conditions actually relative of that.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DTO5:

So, in general you know there is a consultancy company Simon and Kutcher, you know
them, once I have a discussion one the manufacturing queues with Mr. Simon and the
discussions was with the CEOs of different European companies. I am talking the big
companies, higher than 1 billion euros, and during the discussions actually Simon said
that you know in Germany we have four big challenges, first of all the speed of implemen-
tation and decision making, next one lack of scale-ups, third one lack of venture capitals
and the fourth one lack of talents, so talking about the technology capital and human
capital, exactly everyone contribute to the innovations, but in general all Europe feel the
lack of those four things, even in Lithuania, that’s the problem of all Europe and talking
about the different countries actually the features of the human factors are completely
different everywhere on the same time somewhere they are the same, so for example
talking about the vocational education and training in Lithuania we have invest a lot
of in the infrastructure but we still don’t have a professional orientation career planning
clear ecosystem, so we need to build it. On the other hand, as well we have invested in
several projects on order to boost the professional orientation ecosystem in Lithuania, but
it still doesn’t work as properly as we want. So, first of all we should invest in the into the
education of upskilling of the teachers, the same we must do with the professional pro-
fessors in the vocational education and training. Once more actually, we need to revise
the curricula of the most action/actual areas, in the most areas, we should connect the
standards of education together with the curricula so actually I think that the most one,
most of different features should be the area of education first of all, next one what is re-
ally important for us, the lack of venture capital, so we need to improve the ecosystem of
venture capital and what we foreseen to do in our Lithuania we would like to establish a
big innovation fund, so now we are working on the law of innovation fund.
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QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO5:

I am not sure that it has reformed (higher education), I think that there is always will
to reform. I don’t know because it depends on how it happens. Because for example, the
transformation of higher education Kaunas for example, as you know it was really strange
situation when Aleksandras Stulginskis University was connected with Vytautas Magnus
University, I don’t know why, because a, it was actually a technical university, so now in
Kaunas we have Kaunas Technological University and I don’t know what type of univer-
sity is Vytautas Magnus University, is it technical? Is it humanitarian? I am not sure about
the mix. But I am not really good on universities that's not my topic I don’t know anything
about them, I can talk about the technology, the innovations. I don’t know maybe.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO05:

I think there is two areas, its area of engineering industry, engineering, as well, the
area of information or ICT. They are most active they try to change the situation in gen-
eral in education. And they have strategies for the development of education ecosystem.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DTO5:

Actually for the first question could be a why orientation, but orientation of people,
orientation of students not only on the knowledge and the education but also on the
understanding on what the people are doing in real life, what the researchers are doing,
what the engineers are doing, what the policy makers or civil servants are doing and how
the real life is look like, so maybe why let’s say more ground-based orientation they can
help for students to understand where they want to be. Do they want to be researchers, do
they want to be engineers, or lets say, applied science activities, it could be engineering, it
could be construction, it could be something related with real life and a maybe by helping
to understand them, maybe they want to be entrepreneurs and to create the ecosystem
inside the higher education or university, which can orientate it to grow for students to be
orientated, because now we actually working at the factories, I am talking the universi-
ties, we are working at the factories and the final product of universities are bachelors and
masters, so we actually don’t need bachelors and masters, we need highly educated people
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which know exactly what they want to do and how they want to create value for society. It
could be achieved, but it depends about the integration of the education system at all, be-
cause now we have factory of pre-school education and I am not sure, is it connected with
basic education? and once again we have factory of basic education and I am not sure is
it connected with vocational education or for example higher education, I don't see clear
inter-links between them. I still think that if you want for example to change the situa-
tion, why do students from university, never meet students from vocational education
and trainings schools? Why? Because the curricula is built in order to get the bachelor
but not the leader (universities) in order the curricula is built to get the bachelor but not
the manager (vocational education and trainings schools). So, on my opinion if you want
to get the leader, during the study process, you should meet the people and to lead them.
So, for example, vocational educational and training schools which has really good and
well-equipped infrastructure for training the blue-collar workers in real life on the factory
floor and the factory actually is build in most of the vocational, educational and training
schools. It could be good environment for the teaching factories, where the students can
work as the managers, as an accountant as a technical director, together with the students
from the vocational education and training schools by producing the right things.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO5:

I think maybe in Lithuania we also have a social economy. So then an answer could
be that we have both economies and for example talking about the knowledge-based
economy, maybe it could be good example where a we have a researcher in the LT he
say, find something that is really valuable because of the knowledge and because of that
knowledge crispas which was developed by that Professor is a really valuable and it is
knowledge-based. But a, and that could be the example of knowledge economy because
he finds the technology of crispas. And yes, it based of course on universities’ activities.
And that it's an example of knowledge-based, how the knowledge-based research activi-
ties can be developed to the economical level activities because now he has a company, but
this is start-up, but now the universities can produce start-ups. But when we are talking
about the commercial economy, we need not only the start-ups we need also scale-ups, so
economical or commercial economy or economy could be driven by both, by knowledge
and by commercial economy. But on a knowledge economy it’s a much a, how to say, it is
much more long-term orientated and the commercial is much shorter, but if we will see
this possibility to develop the scale-up so the scale-up could also be commercial and long-
termed based economical approach, so they both could be long-term and of course they
both could be short-termed. I think just Universities contribute to both these long-term
and short-term activities of the knowledge and commercial economies and I think just
colleges contribute much more or less than they can contribute.
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The knowledge economy: Universities: 100%; Higher Educational Institutions:
The commercial economy Universities: 0%; Higher Educational Institutions: 0%

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DTO5:

In general, yes. First of all, we are talking about the skills in the beginning to imple-
ment the skills into their lives, because only implemented, used skills can actually change
the situation in the world and used skills does not change the situation so I am sure that
it could be.

I will say that we need not only research but we also need developmental activities,
not only research but also the development and the result of the development could be
different kind of studies for example different types of social technologies, even differ-
ent type of educational transformations, so we need not only research but we need also a
lot of developmental activities in order to solve the problems in order to produce social
technology for example for better education curricula because the education curricula
is not only the educational curricula it is actually the social technology for the produc-
tion of better skilled workers. So actually what we need exactly, we need the knowledge
which is implemented via the development of solutions. It could be social solutions, it
could be commercial solutions, it could be technological solutions, it could be process,
process solutions on the factory floor. It could be solutions of the improvement of the
ecosystems in the cities, it could be solutions for reducing the climate changes and so
on. And what we need exactly is a lot of development not only in researchers and that
is topic of the European Commission because we looking to the European Commission
and looking for the history of the European Commission for example for the period
of the F P7 programme, The Financial Programme of the European Commission for
Science in the period of 2007-2013, so the directorate general was called research and
they buy the knowledge and development or the research and development and in this
upcoming period in 2021-2027 the directorate will be “innovation in use” so you see
no research, no development it will be innovation in use and in that directorate will be
science, education, culture, innovation and youth. It is completely different totally dif-
ferent, so the approach is that not knowledge drive innovation but innovation pull the
knowledge, so if we want to produce a new innovative product, we need a lot of tech-
nologies and the technologies will get via the development of the knowledge we acquire
vis the research activities. So, the innovation actually driving everything not the knowl-
edge driving innovations. If we want to drive innovations by knowledge, we should
develop it into the technology and implement it into the products and if it doesn’'t have
the development, we have a lot of troubles with the innovations, so on my opinion any
research, any development are parallel. Equally important, so that's why we start in-
novation reform in Lithuania. And the approach of seventy percent of expenditures for
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research and thirty percent for development, we would like to transform thirty percent
for research and seventy percent for development. The timeline for the results of this
new policy, could be for a few years, I don’t know but we will see.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania

DTO6:

Yea, the problem with this country is that the people from the older times they
think that everybody has to have higher education, everybody has to have a univer-
sity degree and this is the belief and the children are encouraged by the parents to
at any cost they have to go to the university. Without thinking of what happens in
the future and what will be the labour market in the future. So now there are pro-
grammes that encourage children who are in school to do the vocational training, in
other words to have a specialty, not a degree, but a real specialty that could be applied
to real life. Which could be, which could lead to sure employment. So, this is I think
is the situation here and if it is related when it comes to talents, so the talents in, in
they manifest if a person is gifted it manifests in whatever he does. He usually learns
well at the university and plays the piano for example. And of course, there are skills
and programmes to support the talents. Talent is manifested not implemented by the
academic curricula of higher education.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO06:
Motivation/drive: most common
Leadership skills: least common
Creativity skills: most common
Risk taking/ showing initiative: most common
Flexible and an adaptable attitude (Psychological): least common
Industry-related skills through practical experience:
Global mindset: most common
Entrepreneurship skills: least common
Decision-making skills: most common
Strategic thinking: least common
Communication skills: most common
Collaborative skills: least common
Analytical skills: most common
Quantitative skills: least common
Critical thinking/ Problem solving skills: most common
Other skills
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QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DT09:

Yea, I think that each establishment of higher education whatever, whatever area it
specializes in, it has the technical equipment for the development of the students in
that area, meaning laboratories, facilities, etc., etc. If that is not enough the govern-
ment is supporting or the EU via the government, or its fifty/fifty sometimes is sup-
porting the development of testing facilities like digital innovation hubs which are re-
lated to the development of say digitalization and nobody is preventing students from
using these digital innovation hubs and creating start-up companies for example. They
would be helped from the very beginning. They would be guided through the process
of establishing a company securing type patents, developing business plans etc., etc. so
this is like digital innovation hubs like my colleague mentioned, the clusters of compa-
nies and technology parks, etc., etc. So being a student, I don’t think anyone prevents a
person if he is being interested in developing his professional career and getting deeper
insight in some of the technologies or whatever to, to go there and these are free access
facilities. So, this support is not only given at the initial stage for start-ups, then you go
to the higher level of support for example to two - there years, whereby you can, um,
you can get the money from the government, not all of it of course in addition to your
private money or angel supporters, angel investors, you can have some money from
EU, some money from Lithuanian government, to develop your business and for ex-
ample digital innovation hubs they are paid to help you to develop business plan so if
it is working if you have already created a company so they will help you find contacts.
They will help you to establish networking within other countries or even within this
country. So, this is ongoing, it’ s just a matter of creativity and being able to use the
information that you are getting to in for the advantage of your company for example.

They are getting the knowledge and trying then to make it possible to sell for businesses
or businesses can take the technologies and knowledge from the center and make more,
what makes them more competitive or improved. So many of students are working
there, polishing their skills and getting the knowledge. Next what is done regarding this
question, we from DIGGS, I believe there may be some clusters as well which as well
I cannot identify correctly, we have around seventy in Lithuania. Maybe some of the
cluster. One next organization that supports the knowledge passing I believe is Research
and Technology Organization RTO, it was not so long created in Lithuania. With our
like facilities, RTO organization is helping regarding this question and of course the
governmental guidance, we are preparing the smart specialization strategy and the skills
question is incorporated there in this new strategy period for 2021 to 2027. So, there will
be some guidelines for the future plans on how we should strive our talents and people
knowledge which is needed for the smart specialization which is high for Europe.
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QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DTO6:

I can only add that according to this roadmap that you have seen, there are specific
measures being drawn up as we speak, to a first of all to have students from other
countries and to try keep the students from other countries who are good in talent
so that is we are trying to developing sort of incentives, list of incentives, measures,
you know this better and in practice and another thing is like they are trying to set up
less complicated immigration procedures for talented people, that is, as I hear now
for example from the mass media that it is, no problem to say employ a person to be
a driver or a construction worker but it would be very difficult to employ a professor
for example. It is much more complicated. Bureaucracy, yes because being a professor
you need to prove that but for a driver you show your driver’s license, maybe you prove
some experience. For a professor, there are a still different systems of authorization for
example in different countries. So, diploma in this country is not valid to the diploma
in that country but now the system is getting rationalized, more simplified, made more
human-like, user friendly.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DTOe6:

I do not know any specific improvement programmes from the Ministry of Educa-
tion, Science and Sports, but looking from the side so to say, it looks like we are going
in the right direction, because naturally there are processes in the society, that are urg-
ing young people to choose the specialties that are necessary and apparently it is giving
fruit because as you mentioned Lithuania is getting higher in the rankings, unfortu-
nately a lot of the young people are leaving to study abroad. But there are some people
who stay here and that are learning here, and I believe that the situation is improving.
All the universities are getting more and more internationalized. There are exchange
students, students’ exchange programmes, which were unimaginable in our time, for
example so now if you want to study and if you want to achieve something the cards
are in your hands. You only have to play them right. You only have to show some will
what you want to do so that is the impression. So, the contribution from the higher
educational institutions is that they have made internationalization more possible in
Lithuania.
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QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DTOe6:

We have a very interesting document developed in 2012, which by the way coincides
with the start of industry for zero in Germany; so if we take the vision of that document,
which is called the ‘National Progress Strategy 2030’ If you take a vision of that strategy,
it says ‘what do we want to have by 2030? We want to have a smart Lithuania in which
it would be a...; a good to live..., good is not the... yea, let’s say good... ‘in which one
would feel a person would feel good to work and live! So, this sounds like harmony
doesn’t it? So in order to reach that harmony we have to, I think we are on the road and
on a good road because, when we compare industry problems in the EU countries, you
can still feel that Lithuania is a developing country because these big countries, they
now claim that they are on a different level, they have industry running like clockwork,
they have their own problems, say Germany for example. But they are already thinking
on the next level, industries, industries, it is running and generating workplaces and
revenues, etc., etc. they are already talking about how does this, this all this contribute
to the well-being of each person in the society. We are so far on the level that we have to
compete to have the industry running well and this will be a prerequisite for some time
later. Only then in a few years we will start thinking the, of each person, each person in
the society is happy, then we can talk about harmony I guess. So now we are trying hard
to, we are on this way to harmony, to Smart Lithuania where it is good to live and work.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DTO6:

Yea, I would like to add that in general, to be open in Lithuania, we are very stub-
born and there is a, I guess in the society, there is a too much of a negative thinking.
Yea because when I went to work for that a, this Minister, I read a lot of documents,
and strategies and programmes being prepared and everything is so nice, so forward
into the future, so even futuristic but when you think about these programmes, very
nice programmes, very talently developed, or copied from other countries, it doesn't
matter, but still they are good, they are future forwarded, so I thought that it would
be, I see difficulties in implementing them in Lithuania, because you have to do a lot
of explanation, you have to show a lot of good examples for people to believe in them.
So, there is a, I think that we as a nation, we have suffered a lot and we find it a difficult
in expecting nice things in the future. but the young generation is changing that now,
watching our children, watching young people, students for example. I met some of
my teachers at the universities, so we have this saying, that we: ‘what are you doing...
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I am studying a... the occupation was being a student is that you are not learning what
you are learning but the emphasis is on the learning on the knowledge but you are
sort of on a student, you are enjoying student way of life. You know what I mean?
But now they say that it is a shame for a student to come to a seminar unprepared,
they compete, they start competing in knowledge, they start competing who is better
prepared for the seminar, who knows more, etc., etc., so they have a different mindset
already, which is very, very worrying, so I would say that the qualities should be open-
mindedness and proactive thinking etc.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO6:

Regarding this skills gap, yes that was established by the experts, and this is nothing
very new and not very specific to Lithuania, the same for other countries, especially
post-soviet countries and we were speaking about the prestige of a university diploma
and being not sure that it will secure employment for you when you graduate from
the university, so the programmes are being drawn up to reduce this gap from what
we have now in education and especially the older part of the society who have to be
reskilled, retrained to use modern, innovative, digital technologies, and the other side
of this burden is on the universities and institutions of vocational training so even in
school these people already know what is in this four zero or five zero. And we are
somehow by the media, we are made guilty, feel guilty about immigration, about mi-
gration, my daughter is working in London and she was studying in Mykolas Romeris
University Psychology and after two years she decided that it was not very good choice
and she decided she wanted to see the world before deciding anything further, so now
she is seeing the world for the fifth year already, but I don't think, I don’t think it is
anything wrong, because it is a free world and free movement. Some parents decide
or some pupils decide that it is better for their children to study in London if they can
afford it for example or in some famous university if they can afford it but I think that
the majority of this people not feeling our guilt the majority of this people will come
back I am sure. Like seventy percent and I imagine it’s not forever and in the end its
not very many who will stay in Great Britain for example. Because I for one could have
left a long time but now its already..., we are settlers.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO06:
I think it’s nothing specific in Lithuania when you have you see the movies in Unit-
ed States for example, that the head hunters in companies they go to universities they
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start tracking people, start tracking talents, tracking students who learn well, so the
same here and there are special, each industry, I hope each industry has some sort of
open day shows or whatever, whereby they, tempt students or good students especially
to come and see the facilities and looking for some good employment opportunities
in the future because, now we were talking to some, we have a working groups in
Industry 4.0 platform and we were talking to the one of the chairman and he said we
said, ‘what about human resources’ and he said ‘its not human resources anymore its
human capital’ Because a lot of industries we were meeting, last week we were meet-
ing with representatives of the printing houses and they were complaining that they
do not have enough people especially people with a digital skills, because this happens
to people who do not have the most digitized businesses. They said youd be surprised
because they were already digitized thirty years ago. Fully digitized so I think its like
a Lithuania is not different in any way from any countries, so human capital is human
capital and in order to get good employees you have to start early. Being proactive

QUESTION 10

How can higher education inspire potential talented human capital to drive in-
novation and growth in Lithuania? Can this be achieved through a formal academic
education offered by universities or vocational educational training offered by higher
education institutions?

DTO6:

I wouldn’t make a very strict division because in order to to, to act in life you still
need this formal education. You still need these basic things and based on these basic
things, how you know them, how the universe works, then you can fantasize, then
you can play around on that. Of course you need the division I don’t think it’s a very
applicable because you need to have this a basic training to understand how the world
works to understand the different how people work how different cultures work and
then you can improvise on them I mean and be successful, so vocational training is
different, what I was saying is that there is a prestige to have a university degree but
people who have only vocational training they are specialists in their own area and
they are well but they don t have this university paper, so but in other countries they
are so happy, he knows his sphere he is a very good expert in that area and he is happy
about that. So still we need to work on it a bit. So, first of all this is basic education, then
when you know, when you know the basics you can start improvising, you have the
basic education and then you can manifest yourself in what is called as the applied sci-
entist, sciences but you have to know the science in order to have it applied. When you
apply the sciences, you as a scientist for example, if you decide to become a scientist you
start thinking of selling your knowledge, voyuerization. We were visiting Groningen
University in Holland, and it’s surprising that to be a professor seems like a very dif-
ficult job, because you are not expected to write scholarly articles in high press, you are
supposed to give ideas which is supposed to be entreprenerd, which could be patented
which could be commercialized and then you created a start-up etc., etc. and then you
go all the way to be a millionaire for example. So, this university entrepreneurship,
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university entrepreneurship, applied science systems. We have some good examples in
Europe but I don't think it's working here yet but I think we are on the right way. We
are making progress and making effort in that area.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO06:
The knowledge economy: Universities: 60%; Higher Educational Institutions: 40%
The commercial economy Universities: 40%; Higher Educational Institutions: 60%

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DTO06:

So this is higher education versus qualification? No we already half the way to ac-
complishing this, compared of course if you take Denmark, Finland, Norway for ex-
ample, they have, as I have mentioned before they have economy in place, they have
high standard of living in place and then now they can think of this higher spiritual
things so to say, not what the person has to contribute to the society, but what the
society has to contribute to the person and in order to do that the society has to be
rich and be based on something wealth for example. And on the other hand there are
countries which are less advanced and Lithuania is somewhere in the middle, we have
good examples and we are looking at them and we are striving to reach them and we
are trying we are trying hard to be on that level so we are not in a bad position and we
are actually trying hard to improve it still. Its working progress

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania

DTO07:

Just I am not sure how it goes directly to talent development because here every stu-
dent is like a trained equally with the whole group, however if the, it depends on the
student basically, if he show some knowledges some talent, he is offered like a financial
support or is guided to another programme say he is involved in a working in a science
projects or can be headhunted by the partners of the university like a entrepreneurships
companies looking for people with certain skills, so there are, there is some cooperation
between universities and businesses. Some businesses support for talented students with
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special skills and just motivates them to learn and gather some packages of competencies
and knowledge just to prepare for his future. So, just to say that there is some kind of
way technically for talent- No, it depends on the single person what he can he offer to the
science to the university, then if he shows potential, there are some mechanisms that will
help him to develop.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO07:
Motivation/drive: most common
Leadership skills: most common
Creativity skills: neutral
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological): least common
Industry-related skills through practical experience: least common
Global mindset: neutral
Entrepreneurship skills: most common
Decision-making skills: least common
Strategic thinking: least common
Communication skills: least common
Collaborative skills: neutral
Analytical skills: most common
Quantitative skills: most common
Critical thinking/: Problem solving skills: most common
Other skills: Outside the box thinking

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DT07:

Regarding the practical usages in universities, as far as I know at I believe in last se-
mester; or last course or like period, almost like in every programmes you need to do like
practice, so you must go to some kind of firm, institution and work there for a month or
two, so basically each university as far as I know has like a list of suggestions if this list
doesn’t comply for the students he doesn’t do the practice in from that list he is free to
choose the company of his own and go there and ask if they would to like employ him for
this practice and he does the practice there, there polishing his skills and getting new ones
like practical skills seeing the environment of the future. This practice needs to be related
to his studies of course. Another point there these talents and competencies could be pol-
ished, I believe we have digital innovation hubs, like it’s a new trend. It’s like a network of
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laboratories that are testing new technologies, do research in new technologies and they,
we were, a month or two ago in one of these digital innovation hubs, we call it DIGGS,
in Vilnius, we have a total of about nine I believe in Lithuania these digital innovations
hubs, in Vilnius I believe we have three, more or less, if I am not mistaken what they can
be. These DIGGS are like working with universities, like binding point of the academic
structures and businesses. They are getting the knowledge and trying then to make it
possible to sell for businesses or businesses can take the technologies and knowledge from
the center and make more, what makes them more competitive or improved. So many of
students are working there, polishing their skills and getting the knowledge. Next what is
done regarding this question, we from DIGGS, I believe there may be some clusters as well
which as well I cannot identify correctly, we have around seventy in Lithuania. Maybe
some of the cluster. One next organization that supports the knowledge passing I believe
is Research and Technology Organization RTO, it was not so long created in Lithuania.
With our like facilities, RTO organization is helping regarding this question and of course
the governmental guidance, we are preparing the smart specialization strategy and the
skills question is incorporated there in this new strategy period for 2021 to 2027. So,
there will be some guidelines for the future plans on how we should strive our talents and
people knowledge which is needed for the smart specialization which is high for Europe.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DTO07:

So to pursue innovation we have quite a few measures like invest EU, supported meas-
ures from government, via European Structural funds or other funding mechanisms, as
mentioned before in the questions, we are supporting the new businesses the new ideas,
the innovative ideas, because this is a goal of our country, be the leaders of innovative
businesses in certain areas that Lithuania is strong, like the laser technologies, the arti-
ficial intelligence. So if the idea of a person or a student shows to be good he can created
a start-up or company which we are support measures are having get a facilitator which
would give him possibilities to connect and just get involve in value chains through Eu-
rope, getting the partners and start this innovation going he is thinking of. So, it’s not like
a going through years when we have some measures that support in the beginning, facili-
tating in establishing a strong thing, then he goes just to another from start-up to scale-up,
we have another measures just to support him as long as this is showing potential, so he
can always apply to another measures, like eco-innovations, because it’s not basically if
like you are starting from scale-up grow to the business, there are other mechanisms. So
basically, through whole life of your businesses you can get support in which areas Lithu-
ania is strong, through smart specialization as one of the possibilities. So, there is a gap,
I know from my personal experience, if you want to employ some kind of professional
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which is specialized in some narrow work, he needs to fit it perfectly in Lithuania and if
it’s some, only around eighty percent, then it starts a bureaucracy, so like no you cannot
work full time because we only have full-time employment and then it stops (the recruit-
ment process of hiring the professional). So, some say that ok I cannot do what I want
when I go here in Lithuania’ and we lose talent in this case from the bureaucracy. But
now it’s better, it’s getting constantly better as we see in world ranking. We in Lithuania
is stepping up these steps each year but still a lot of work still needs to be done before we
have any fruitful results in this sector

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DTO07:

So our division helped, first of all, so our Ministry (The Ministry of the Economy and
Innovation), we prepared this roadmap of digitization, we showed, we did the analysis, a
huge work of the situation in Lithuania in different sectors on a regional level, on the big
cities level and with the human resources we have identified what are we lacking, what
are our weakness, in which points, so we have knowledge where we are strong where we
are weak, we now know what kind of opportunities we can use in the future, what are
our strengths. So and as this work was done and not only by governmental institutions,
it was done also with the help of experts from the academic level, and from businesses so
everybody was involved in this and we have good results on what we need to do in the
future so basically just to round up an analysis of the whole country situation was done,
and we now know what we have to do to step up even better as we already stepping this
year higher so it means that what our work has produce some results, and we will keep
going with the guidelines which were indicated during our previous work.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DT07:

So, to say that it is fully harmonious, it would be not really right. We still have prob-
lems, with I believe mentality when we do not see the partnership possibilities, we only see
conquerors like and now what we are trying to do to like get industrial symbiosis going
like to striving to the circular economy where we have to work, everybody needs to con-
tribute to the main goal, unfortunately there is a lot of work to be done still. Just to say it
is harmony between government between businesses, between academia no, there is not,
if there wouldn’t be like contract, I wouldn’t go there at the moment, however, we know
these issues and we are working however through the bureaucracy and like we are trying
to get to the sustainable future and these sustainable results is very difficult to produce the
good results fast so it takes time even longer than we would like to be, however we have
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division, we have our ambitions to get to this harmony like in cooperation with all sec-
tors. There everybody knows what we can do then maybe we can do and how we can do.
So, it’s one of our goals in future goals, so of course getting the memory of ten years ago, it
was like even bigger mess however we are improving. However, it’s like generation change
eventually I believe we will see the more partnerships possibilities than really conquerors

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DTO07:

So, if we start about economic growth of Lithuania, we like industrial country, we have
a strong manufacturing sector, we have a quite strong export policy, which are generating
a lot of GDP, however what we see we are lacking in high value products. It means basi-
cally that the old struggle is that we are like getting outsourced, we are not creating higher
value-added products. So, if the feature of the human factor, I would say, most, we need to
somehow train ourselves to think outside the box, create new products create innovative
products. Another thing, like entrepreneurship skills I believe. We need to know how to sell
our products, sell our company names, how to sell ourselves, in other words to make us
known, through the Europe and through the world. Just to like to integrate in thats stra-
tegically value chains, which creates free will and free work, new products new ideas, and
maybe some also like human resource factor like if we have ideas we have a knowledge, we
can share them, we can sell the knowledge which is one of the products also can be done
here. I would add the also what we leave, we are like a stubborn world, very conservative,
evaluating risks, is sometimes, is we do not evaluate risks, oh its risky, i won’t do it. But
you do not evaluate what you can get from the risks, pros and cons of the risk, its just the
risk means for us very negative thinking. But if we look into middle thinking the risk is
opportunity, so we have to try somehow think about risk not only as negative thing but as
an opportunity and to learn how to evaluate risks is also a very valuable tool too.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO07:

It’s not really our competencies to answer this question. It’s just that I can give my
humble opinion, yes, we had this a education reform not so long ago and as far as I
remember, educational reforms in Lithuania, quite a common thing, ever since inde-
pendence in 1990. When I was studying myself, I believe I lived through three of them.
So, to say to evaluate the results of the last one, I am not sure- its hard to tell. I believe
what I can say is we are getting better, so we are learning, lessons learnt, we are learn-
ing from our mistakes so hopefully, and eventually we can develop some kind of good
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reform that will give us the best results we can. However, as you can see, it’s still on the
road, the road: try fail, try fail, try improve and so on. Its everchanging and its good
that it is everchanging because it shows that we are capable of changing things. We
need to get some good practices from our neighbors, from other countries and some-
how just to improve, we have to improve and what are the plans for in the future so in
the future I believe will be as well another reform because still we are now on the verge
of transformation. As in the Industry 4.0 we had to get more with digital skills and our
industry will transform into a zero-waste industry, circular economy, there will be a
lot of changes in the future (fourth industrial revolution). And our education will need
to adapt to the needs of industry, so we believe that, now what we have we prepare the
students and they try to find the work and it doesn’t work very well. May we are now
working with some regional projects when we looking into some re-skilling systems
and interact projects there the business say to come we need, we need these skills, we
need these human resources, ok and then a universities adapt their programmes or
just colleges adapt their programmes. How to produce the things business’s needs, the
industries’ needs not to produce what we can but produce what is needed, so there is
work done regarded this case and believe this is the changing which will happen in the
near future or in another reform hopefully this change will be soon just to produce
what is needed not what is possible to produce.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO07:

QUESTION 10

How can higher education inspire potential talented human capital to drive in-
novation and growth in Lithuania? Can this be achieved through a formal academic
education offered by universities or vocational educational training offered by higher
education institutions?

DTO07:

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DT07:
The knowledge economy: Universities: 50%; Higher Educational Institutions: 50%
The commercial economy Universities: 30%; Higher Educational Institutions: 45%

QUESTION 12
Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-centric
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innovation ecosystems? Would having higher education training or qualification con-
tribute more economic activities and wealth in Lithuania?

DTO07:

If we see the situation now, what we have we are lacking, like in the whole Europe
the same weakness the same struggles like the bottle neck of talents and not enough
qualifications, human qualified human resources for some sectors, like IT sectors is
always lacking of personnel, another digital skills are still lacking, because everybody,
not everybody most of the people want to be a, I want to be a manager and these like
a simple professions are forgotten like physics or something, they are not interesting,
however in the future, now we are lacking them in the future we would deepen field,
we would get in a deeper hole, if we do not produce such qualifications so I believe at
the moment we have quite high education training level and we are still lacking to at-
tracting the people into qualification training.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DTO8:

It is quite a difficult question because an academic education is very different from
vocational education because vocational education is more oriented to practical skills de-
velopment let’s say for workplace development and academic education is more universal
I would say and of course it gives knowledge as in knowledge about the system of the
specific areas of your studies so quite difficult to say and it very much depend on lecturers
who provide this education and from my personal opinion if academic institution let’s
say come speaking about innovation if academic institution is perfect in research and is
capable to deliver the newest knowledge to the students in the specific areas so then they
very much add to the talent development so of course there are needed to develop other
skills which are very important but without the background of good knowledge good
goaled skills how to develop the knowledge I think its worthless. All the things do not
work if you do not have something very important in the system. It depends on area, but I
would say natural sciences maths, information communication technologies, technology
sciences yea perhaps less in social sciences for now but it improves a lot and I think MRU
did alot in law area, but I think that Vilnius University is catching in economic, economic
area but perhaps management its difficult to say cause I am not so much familiar but
management is also strong in some universities. It depends very much, I said on people.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DTO08:
Motivation/drive: least common
Leadership skills: least common
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Creativity skills: least common

Risk taking/ showing initiative: least common

Flexible and an adaptable attitude (Psychological): least common
Industry-related skills through practical experience: most common
Global mindset: least common

Entrepreneurship skills: most common

Decision-making skills: most common

Strategic thinking: least common

Communication skills: most common

Collaborative skills: least common

Analytical skills: most common

Quantitative skills: most common

Critical thinking/ Problem solving skills: most common

Other skills

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DTO08:

I would say that equipment I think, let’s say equipment and all other things not of
course in all but in most of areas are in place but regarding intangible how to use and
so on I think there are a lot of questions here and a lot of inexperience I would say so
it's very much depend, it very much depend on culture when we want to have most
advanced equipment but we do not have people who worked with this equipment, who
can teach to work others with this equipment how to use it how to say not at basic
levels but at advanced levels, so its um, I would say we still need to a lot to learn. And
also of course Lithuania is a small country very much depend on Lithuanian research
priorities. But it also kills some initiatives, if you have initiatives to explore something
different than you have infrastructure for then you should go abroad to do this. So, it’s
very difficult question for policy to decide which one research areas would be a priority.
So, basically what I see in Lithuania as I told you before regarding bachelor sciences and
all other like STEM and so on, I think they all have basic facilities and I think most of
them have the facilities for advanced teaching and for research and development. For
social sciences just yesterday, I browsed two books for quantitative methods in econo-
metrics, just two books that are issued in 2009 and 2015 and they are not in the Library
of Vilnius university. And these are, let’s say these are key books for economics studies,
at least at PhD level and I think at master level perhaps in statistics and they are not
here and when I ask librarian and she told ok we can order this and ok and I thought
we can order but we do not have this. And I think with social sciences its much worse
situation we do not have enough money for software for let’s say for for for these books
and so and its very bad because, for both public and private companies, because private
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companies save the money that they don't use. Buts what’s the worse if social sciences
like economics and management were not developed enough, it means that we cannot
speak about intangible things and you can have a lot of technologies you can have a lot
of facilities, you can have a lot of great ideas and develop some technologies but if you
do not know how to use them further how to commercialize them or how to put them
to the market or to the people its worthless and I think there is a lot of bad things go-
ing on there. So Of course, I am not saying that social sciences is the most important
but they should be developed enough. I see lets say in Vilnius university faculty of
economics and business administration they have now for two years new programmes
for bachelor’s degrees, quantitative economics as I recall in English and they have very
good lecturers here who came from Cambridge from other foreign institutions, Lithu-
anian ones who come came back here to do something good for Lithuania they moving
very good and they have very great students so I think they will push this somehow but
of courses it will require some time to do this. For Management field they had some-
how some good facilities but of course they can also they could be improved and so
on. But I think a, I think it’s a change of generations and so on it should be going on so.
Regarding for research, I think for advance teaching the facilities are enough except for
some cases but for research and development like using further the knowledge science
produced it’s a question for me because science works science, question about collabo-
ration, question about business how do they understand science it’s always a question
because a business leaders could have very great ideas which are not possible from
theoretical point of view and I heard stories when they try to do something in chemis-
try bio-chemistry but without consulting scientists first and they receive funding and
they came to scientists and ok help us.. and scientist can’t help because it’s not possible.
I think Ministry of Education, Science and Sports trying to push this, and I think the
Ministry of the Industry and Economy trying to push to collaborate but still it’s very
difficult to do but. They are pushing but I think it's a question about they not already
pushing but also cooperating and they try to do this but still it’s a question it’s little bit
better situation but still is need a lot of work to do and I think they need facilitators who
(intermediate ones) who could put together business who are not from academia, not
from business, let’s say like our agency.. it’s not there not there but under two minutes
we can be facilitators and because we can together put these two sides but of course it’s
requires some effort. Yea, but they try to do some things but of course there are interests
of business and interests finance, I think Lithuania is too small to look at business in
such way because we are a very small country very scarce resource and we should put
together... still a lot of work to do... and of course...trust issues also.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.
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DTO08:

Its very difficult question regarding universities and higher education institutions if
we speak about colleges but colleges came from, I just read an article but It’s true, the
colleges are how to say they were created from some institutions that were vocational
ones in soviet union times and now they are allowed to give bachelor degrees and from
vocational point of view if you have a bachelor degree in accountancy or information
technology from college and I do knew that employers are very happy at such employ-
ees so they are very professional they have practical skills to do the work and its ok. If
we speak so colleges still are in the vocational stage and they do a lot of I know they
have projects, initiatives they try to create some entrepreneurial spirit and its ok I can’t
say that it is bad what I see in the job market they all can have work and they can do
the work they are trained for. Regarding this division, so its policy makers decision, I
think universities try to attract more talented perhaps with more universal view on to
the world and so on. So, it’s difficult to say is it good or bad it is like as it is. And it not
only like in UK that you can go from the vocational to the master’s degrees and the
universities and the same goes for Germany and Austria and so on... but Lithuania is
different. Regarding universities’ more effective in engaging talent... first all students
who are study they should have very good teachers and very good lectures to have very
good knowledge and second they should have some spirit to do innovation. But it’s not
like how to say, it depends very much on personality and not every personality needs
to how to say be innovative it should be let’s say a team for innovation it’s important to
have a team. And if institutions or universities are doing something to form the skills
to work in the team to have some roles in the team, I think it’s enough. Do they do
this? It’s also a question and if they do, how do they do, if they have like a lecturers to
train the skills so its difficult to say because I was far away from this. As my first edu-
cation was in genetics. At this time, there was only about knowledge in the field so it
was not about doing projects together... no. it was more training for future researcher,
than for working as a team but its laboratory works so you know you should have all
these skills so will you go further then it very much depend on you how you go. So, it’s
very difficult to say for now. Also, at phd or at doctoral level you should do research by
yourself so it’s also more personal work not teamwork so and innovation requires a lot
of teamwork. So, I think there are some incentives when they release programme study
programmes which are aimed to create innovations and they put together students
from different fields let’s say like from biology and management, like for engineers and
business and so on. So if you put law or design if you put such programme in place and
you can mix competencies of course there will be a work to form a team and so on if
you can deliver this and they can create with some practical some examples so its ok.
What I think it would be very good for Lithuania to have let’s say not for one univer-
sity but for all universities like I don’t know programme or platform where students
from different universities, different fields can work together. So, it would be very nice
at least at city level like Vilnius, like Kaunas or Klaipeda. And I think perhaps that it
would be good also that there would be there also college students in and if you mix
a lot its always feature of ecosystem. In biology we were taught that ecosystem should
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have a lot of features a lot of subjects with different features because at some point
some feature it could means survival of the system so from this point of view if we
come from nature, so a lot of difference is very good but at the moment there are some
efforts at university levels and at college levels to do such programmes but it would
be good to have these programmes at not only at university or college levels or more.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DTO8:

Ah but did you... you mean innovation scoreboard? Because I didn’t know now it
depends on... according to my understanding Lithuania has moved up because there
was a how to say there was expenditures from businesses and R&D activities had in-
creased and there was some, some indicators like this how much education is in this?
It’s difficult to say because I think that higher education institutions are public R&D
expenditures. So, it’s good for Lithuania to move to how to say higher in innovation
scoreboard. But this indicator doesn’t mean anything without appropriate output or
results. You can look at expenditures and economic effect and if you look you will see
economic effect of this whole expenditures is still very low in Lithuania. So, when you
should look on only the overall place but look deeper in the economic part. So it means
we put a lot of effort and we put a lot of money in R&D activities and we are still low
on the results, so to fill this gap, I think higher education institutions could do a lot but
once again, it means they should cooperate collaborate with businesses (collaborate
with each other) two sectors should collaborate more and should look business should
not have a look that higher education should produce workforce only. It’s a little bit
different the mission of higher education institutions its more broad, has more inside
than business things, so but at the same time, I think higher education institutions,
could do more on communication and dissemination between business on what they
can offer what they can do what they can do together and so on and to promote the
researchers or scientists so labs or whatever to business I think this is missed feature
in this whole system, and perhaps it’s also because Lithuanian researchers because I
know many. They are quite modest they don’t like to brag, and I think this is why it’s
happening. But Lithuanians do not celebrate until its done. Me also I also don't like
to brag, but some things need to be communicated as show and of course there are a
lot of issues like somebody could stole our idea, they don't want to share. But all ideas
could be how to say in done in different ways. They don’t need to be afraid of this if
one will do better than you, be happy for them, and I think we could find another one.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.
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DTO08:

Its quite difficult to say, let’s say from funding programme what I see there is a lot
of possibilities to get funding for your new idea, your new start up so, you can do this.
Question is about ideas and about the quality of these ideas. So, ideas regarding inno-
vative solutions, products and so sadly to say they are nor so new. They are not so inno-
vative in the mass, most of them are just incremental as they say innovations, that’s the
usual how to say some improvements of something. Its not breakthrough innovation,
they are not breakthrough innovations and this a problem, as the problem again lies in
people. Because they are not taught to think differently. To do something differently,
they are very much from the schools and through in universities most and in colleges
also, they are not, they are like, put in frame on a creative, creative things and in the
frame only one piece of the creativity and in all others we cannot do, like, there is an
example, I have a seventeen years-old daughter and they have to read some books and
then tell about what they have read and how they understand and they should do in
the frame that was set up by the Ministry of Education, Science and Sports. You should
see this, how to say, if it's a book and if it’s a literature, so everybody gets what he how to
say, what he can get as a personality, and when you put a frame that you should see this
like this... and I also wanted to say like this... why so its very bad from the beginning.
So, at the universities it's the same because it should be allowed to think differently to
discussed at different point of view and literature like art it should not be viewed from
some critics’ point of view why?? And the same goes for all other things, because you
should learn how to say vocabulary and but sentences you created, its very different
thing so in studies you can learn a lot of theory and methods and get a lot of knowl-
edge. But if you put a frame on this you cannot do something differently, and you can-
not innovate. So, in the beginning innovation culture is not fostered (no) and of course
let’s say my daughter she is very good in communicating but still she doesn't like to do
so much projects, because usually at schools it means that somebody does something
and other person doesn’t do anything. But let’s say special cases, but it would force to
be more creative, I think it would be better. So I think this a let’s say social economic
conditions if we speak about society, so you can say that it is allowed to do something
differently but its very difficult to change others mind form industrial and sectorial
environment, it also very much depends on people who work on these sectors because
if they allowed to something differently its ok, as you see from the beginning you are
put on some railways going in this destination and you cannot turn to the left or to the
right, so I think it's more about at every level in academia as well so like I will have my
PhD defense board at the end of this month and when I presented my work, they told
“ok, but what.... What theory??” empirical research is about they things in theory and
questioning the theory but it’s like a show...

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?
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DTO8:

So mostly in economic research, the most important thing about human capital is
education. And without higher education you cannot think about any innovation. If
we speak about personal level so everything you wrote here in the second question
its true but I think what we the lack in Lithuania is about empathic skills, so and but
it’s also more a feature of Lithuanians not only culture but nation, national features
so let’s say I myself very different from other and my children too but my husband
is too Lithuanian so he keeps everything inside and like it’s very difficult he doesn't
communicate and I think the most of them know. So also communication, lets say
communication skills you could learn like how to cooperate you could learn, decision
making you could learn, entrepreneurship also you could also learn something things,
but let’s say be creative, not to be afraid to be different, you cannot learn, its inside
and should be encouraged but it's not and it’s a I think very difficult also Lithuanians
are very much locked in Lithuania. Or locked in the Baltic states they don’t have this
global mindset as a people they do not look further outside the area, they are very
locked in either Lithuania or either in the area they work or they do research and so
on, so it’s, like in economics there are a lot of items to use some methods from natural
sciences, to use in economic studies so and its very good does help does it not it’s other
question but at least they are trying so I am not sure how much does other scientists
do the same. Its only about research but all other things. Of course, you should not
invent a new bicycle, you should check before you get on it. But otherwise I think this
creativity this empathy lack of empathy and also to be brave to be different it’s very dif-
ficult. Also, there is also a lot of fear of different people in the culture and its also it does
not help, it does not help in all innovation ecosystems. Empathy what do I mean it’s a
understanding of the people, understanding not only from rational point of view but
from psychology. Understand the state of how person feels but let’s say what does he
pursue, does he want so it depends very much, but mostly it’s about understanding as
a people and because there are a lot of intellectual ones in Lithuania but they are very
they don’t understand what others are feeling saying why and so on, so it’s a strange to
observe but it’s very important and of course to be sensitive not only to yourself but to
others it’s also not a feature, mostly. I think it should be more.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DTO08:

A question is which reforms do you mean? If, you speak about infrastructure it’s an
easy one I could, it could be exploited by the right person. Again it depends on peo-
ple because if you will bring some very new equipment if you very don’t know how to
work with, which research can be done so why should you bring them, work on old one
of course you have more less results from an advanced level of research, so regarding
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optimization, I think, so Lithuanian higher education system is very closed from my
point of view and its very backward when you put, it'’s a questions and again it’s a
question how much money should public spend how much money university could
do by lets say by taking in payments from students, from business and whatever, it’s
a question of balance but it’s also a questions, let’s say two things, in Lithuania higher
education institutions they much depend on public money and I am not sure is it good
or is it bad, I think it should change somehow to what extent, its also again a question
and Lithuania is a very small country and the resources are very small in comparing
with any other countries and so on and geographical position of Lithuania is not so
feasible and again its more periphery and it will be like this in the nearest future. But I
wanted to say that higher education system culture of higher education is still old but
in contradiction business culture is very different and business culture is more likely
to be like in US based on individual level, based on individual achievements the re-
numeration for individual achievements and a a lot of competition so you have like a
clash of two cultures and that’s why I think collaboration cooperation is not happening
also but you should understand that these mindsets of like wild west in business is not
isn't good also in Lithuanian businesses as well because, because also a small country,
small resources so you should cooperate again so and there let’s say in Europe there
are clusters and so on what we seen in Lithuania, that clusters, cluster organizations
are struggling to form to develop and so on so when we speak about the structural
reforms in higher education of course teachers here I would agree that we need more
teachers more good teachers and good teacher doesn’t need to be a good researcher
and so on but he or she should be should want, should be able to teach, which is also
very much depends on personality and not everyone is able to do this. I do not believe
in thing that you could learn how to be a good teacher, if you do not have this inside
at least, a little bit if you have a little bit then you can develop but you cannot be just a
good teacher everyone cannot be a good teacher I don't believe this. So, when we speak
about teachers’ training there should be a selection of course and you should check
how people can how they would be able I am not sure that Lithuania has Lithuania has
some good selections procedures processes because if you start from the beginning
you should have good system to select, then good system to train then good system to
place them and to give a renumerations they could live on and be proud of so its not
only just ‘we have a training programme for teachers’ that’s all... no its not happening
so you should look throughout all the system and to be and all elements of the systems
should be in place otherwise it will not work, otherwise we will spend the money and
we will not have good results and innovation ecosystems as well. So, if we speak about
optimization of universities, if you have a culture in business just as wild west culture,
so then it’s a question about a market of higher education. So, I would prefer my per-
sonal view, I would allow to be as much universities as they want to be here, but public
money should be only be spent on the best results. So if university deliver the best
so it can receive better funding but also I would allow university could have money
from students from business from whatever, from foreign students and so because this
pushes competition in the right direction and universities should not only compete
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here in Lithuania come on there are a lot of markets outside Lithuania but what I see
is that universities administrations its very convenient how to say not to compete at
global level so, very convenient because you always receive a public funding but I think
you should be more open I don’t say that in every field you should compete globally
but you should choose some priorities you are good at and you should compete there
otherwise it’s also just a just doing as usual and doing as usual do not allow innovations
to come out. So from this point of view and.. optimization is done as I understood
because of decreasing students’ numbers but the number of students should be. I think
the number of students that comes to your study programmes should be responsibility
of university and university should be allow to attract more foreigners and so on, so
how university is successful in this, its how Lithuania want universities to be success-
ful in this, its policy makers decision, I, I would think it would be good that university
would have these performance indicators because lets talk about US so all culture was
built on migrants, the best researchers migrants, the best movies migrants, so when
we speak about talents talented people you should be open to them you should allow
to go there freely and you should attract, and you should maintain them here also it’s
a lot of . But I don’t think Lithuania has this attitude but it's because its trust issues I
think first and second Lithuanians as I said they are very afraid or they have fear inside
about different people and that’s not helping of course let’s say young people like my
daughter’s age or so they are more open minded they have a lot of friends across the
world so they look differently and they have different attitudes but I encourage my
daughter to go study abroad I don’t want her to study here, because I think she will
gain more there even the programme is not the best in the world but I think she will
have a network she will have a different experience she will have a different view very
different things that I think she is how to say be good at and for her it will create some
benefits. So, I think Lithuania from higher education point should be more system
itself should be more open more open more changing culture, I think MRU doing a lot
in this direction. And I know of a very good example of a private university in Poland
there in Poland Kozminski University which was established by former Professor of
Warsaw university and this university is very successful on international scale. It was
listed in financial times, when few of their programmes in financial times ratings as
one of the best from tenth so, so and they attract a lot of foreign students so I think
but they had very good attitude and very good strategies to do this and also very good
network across the world so it helped them a lot but I think every university can do
this. If they wanted, they have a strategy, they have action plan according to this and so
on but ofcourse, they should be open.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DTO08:
So very difficult because I didn’t check how much they active inactive you can check
in from some things but I don't see the difference between business and industrial
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sector so I think universities try to attract business and industrial sector to be on board
of study programs so it’s a good thing. How much they are active, I think all law firms
and consultancy firms are very active and all other industrial sectors depends on busi-
ness entity I think, if they want to also on the network if you know, let’s say if you
know good some professors and he invites you to be on board, usually you would say
‘ok you would like to board’ if it’s your friend at least some good acquaintance so its
ok but to say how much they are active... So I can only speak about only on research
and development activities because I work with this what I see that um business tries
to cooperate with higher education institutions, not every practice is successful but if
we look at the funding instruments and where it is outside I would say quite a lot, the
question is about the quality of cooperation. Is it only just only for the tick just to have
higher education on your R&D projects? Or is it only a tick to have on board on study
programme of some business? what’s inside you should look more deeply because its
difficult to say just from numbers. I know that Vilnius university now have alumni
club and they I think seventy-five thousand euros raised this money only, it’s not very
big number but it’s a start. I know Thermo-fisher scientific cooperates a lot with Vil-
nius university giving them labs donating something and I think other business also
donate something but to say what exactly I can’t say I know that my friend is a director
of zoology museum at Vilnius and she receive gifts like these I don't know how say in
English, dead animals... furs, and they do not have procedure on how to accept this
so there are very valuable ones but they don’t how to say they didn’t know how to put
in accountancy, she stored this for about a year or more...its like you are receiving a
sculpture which is very valuable and you just cannot put it nowhere so I think how to
say it should not always be about the money; it should be ready for such donations also
because if you want just refuse to take then but for zoology museum to have some ex-
periments like some wild animals that is not in Lithuania. So, I think it’s going, its go-
ing somewhere but I don’t know about other universities, I think they also have some
donations, but it was not how to say nobody reported so much, nobody counts this, so
I think that if there would some system some system which allows this to do I think it
would be good to know otherwise you should ask rectors of universities.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DTO08:

So it very I strongly believe that lets say the higher education should say first deliver
some skills and knowledge in some specific area, so if its about vocational training I
would say it's mostly practical skills for workforce it’s not bad it’s just for workforce, they
are like bees who do the work but the ones who create something how to do this work?
They are taught at universities usually so without strong knowledge I don’t believe in-
novation could happen, what I see from my work with business when we consult them
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I see that the most successful are the ones who have university degrees and who are,
how to say and who have very good knowledge in this specific area they are taught in
and they are fans of this area and they want to do more so these good innovations, I
mean not incremental ones just to improve something which is also good it is not bad
if we speak about high quality level so they cannot be done without this and I think
higher education universities can deliver a lot. So, the question is how much talented
people are happy within the university or within the college? So if you want to be the
programmer it’s enough for you to be in the college if you then want to get more then
you can goo further, depends on you if you want to be something else and you go to
university to get the knowledge and then to deliver more so it’s also but without the
good background of university I don’t think we could have good innovations and I do
know that Vilnius University Rector Prof. Zukauskas once ask business students ‘what
is the good innovation?’ what's the... what’s the... something like this and the main
idea is that this innovations that is not on the market yet, it's somehow true but if we
have in mind the example of the apple company all iPhones and so on so wasn’t so
much new but it was new in some features but for these features to develop the person
had to be very, how to say, perfectionist, so because it was not enough for him to have
a thing let’s say just a coffee, he wanted to have very good coffee, he wanted to have a
device with very good sound, screen and qualities and so on so he was a perfectionist
so most of researchers are perfectionists good researchers, so it’s my observation, be-
cause I also have a research project that ai manage and I gather here good researchers
and I see how they work and they all are perfectionist all. AlL It's not bad. In man-
agement you should be a little bit less perfectionist because you cannot manage that
you should gather result in the end. You cannot improve anything until one hundred
percent perfect thing. So, it’s very difficult but I think that’s why Steve Jobs suffered
a lot. So, what I wanted to tell that without this good perfection perfect background
you cannot do anything good. So, of very good quality. So, I think it’s very important
to have in higher education system very good researchers and very good lecturers or
professors. It’s so much important you can teach someone then how to lecture how to
deliver lecture and so on how to conduct research but how to train people to do high
quality research yea but is if they do have all in themselves, so that’s why I think that
lets say just funding body, the Research Council of Lithuania, have very good fund-
ing instruments to attract good researchers to Lithuania we have here good teams so I
think here they are doing a lot. And Mostly I mean for fundamental research. Without
fundamental research you cannot move forward. All other things come after wards. So
higher education should do a lot in Lithuania. And there are a lot of efforts to deliver
applied research to business it’s good but it can be easily done from my point of view
but if you do not have good fundamental research in your priority areas so you cannot
do anything after ten or twenty years because we should not only think about research
only in one year, two or even in three years we should think long terms and we should
plans long terms and long term planning is not in Lithuania yet. In the whole public
sector including higher education, including all research facilities. So, it’s a pity, so it
is like it is. And also regarding research and development not always the politicians
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should listen to business side because business is about now or at least in one year so
they do not have foresight thinking they have, they do have strategy thinking how to
develop the specific business area or a specific business but they definitely do not have
foresight thinking for the future so and of course you should how to say take them into
consideration because we can how to say create very good innovations and so on but
there will be no business top take on all this and to move forward. But I think this side
could be more easily promoted than research side, because research requires a lot of
time resources, human capital and so on.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DTO08:

Universities should be separated from Colleges. Colleges I think for commercial
they can deliver... I don’t know do they deliver? but they can and universities it’s also
I think about. So, all is it’s for ‘Other” and I don't speak about graduates, I speak about
research and development activities current, for R&D. If we speak about graduates, I
think both universities and colleges deliver about ninety percent. What I understand
about innovation and commercial economy its not so much still.

The knowledge economy: Universities: 10%; Higher Educational Institutions: 0%
(Research and Development)

The commercial economy Universities: 20%; Higher Educational Institutions: 20%
(Research and Development)

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DTO08:

Yea of course it is needed but again, it, it, it, cannot be just answer it’s needed. Its,
about how it is done so of course it is correlated but human-centric innovation ecosys-
tem when you speak about this you speak more about societal challenges, I think and
societal challenges should be agreed on within society so and what European Union
gives at societal challenges it was it not necessarily reflects Lithuanian societal chal-
lenges. So, the question here is should Lithuanian Higher education system and Hu-
man-centric innovation ecosystems should deliver to Lithuania societal challenges to
European societal, and global challenges how much Lithuania is affected by each level
of challenges and then how we should design our higher education and innovation
ecosystem so nobody thinks about this and policy makers I don’t think they think in
these steps, EU policy is much based on let’s say on the majority of big countries of the
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big players in EU. So big players in the EU are very different from the small players and
there is we should agree that there is a division between central and eastern Europe be-
tween south and northern Europe and central and western Europe so a lot of Europes
and they are very different but now European Commission wants to how to say move
further with innovations but Lithuania could align but how to do this can be a differ-
ent way every time you cannot have different things to and to work and so on. So, its
policy makers decision to think it through very well to have good advisors for this so
of course for me it’s very strange that every time Lithuania goes in line with EU policy.
Trends and it’s a pity because how to say, ‘if a child is young don’t know how to walk,
he cannot run’ Its very easy to understand and for country goes the same. So, if you
do not do your job at first stage you can cannot jump into third or fourth stage. And
Lithuania is jumping and then suffer from results from the economy side when you if
you look in innovation scoreboard you will see this so economic results are bad. So, for
Lithuania it’s very difficult to go with the European union when Lithuania wants more
money from the structural funds and so on and does everything to get this money its
ok but then you should think how you should use this money what directions what are
priorities and so on. And Lithuania do a lot in R&D field and invest a lot and I do hope
we somehow will have some very good results but not so much as we can.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DT09:

Yes I believe it does contribute to some extent, yea it’s a great to compare in higher
education and vocational training so vocational training it is more talenting I would say
not the high position jobs, its more targeting the services sector and some positions in the
manufacturing sector, but its really not about getting the professional, it about getting
the professional in Lithuania, vocational education, vocational training is really lacking
in coordination and currently it’s really not contributing enough. Higher education does
contribute to the talent development in a major extent but there is a ongoing dialogue or
dispute that academic education is too stubborn to meet the needs of the actual labour
market and private sector needs to constantly supply additional skills for the higher edu-
cation graduates meaning that higher education does not really perform its function to
the full extent so both do contribute, so summarizing vocational educational training
much less and higher education quite a lot but there’s a skills mismatch. With some exten-
sions it (the curriculum of academic education) does not really match the expectations of
the public businesses and of the public sector as well. It doesn’t match, it does try to reflect
it but the reflection goes too slow I believe they fail to adapt in such a good pace that it
should be adapted.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:
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DTO09:
Motivation/drive: most common
Leadership skills: least common
Creativity skills: least common
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological): most common
Industry-related skills through practical experience: most common
Global mindset: least common
Entrepreneurship skills: least common
Decision-making skills: most common
Strategic thinking: most common
Communication skills: most common
Collaborative skills: most common
Analytical skills: least common
Quantitative skills: least common
Critical thinking/ Problem solving skills: least common
Other skills Learning skills least common

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DT09:

Yes so of course this infrastructure in concentrated in the developed cities of Lithuania
and there are various development level as well so most higher start of knowledge, of
research infrastructure, knowledge concentrated in buildings. The point in Vilnius would
be is of course Saulétekis Valley, Sauletekis they have several infrastructures dedicated to
promoting the technological and non-technological fields of study. One is the communi-
cation center this fancy building and the next there are two other buildings which one of
which is dedicated to medicinal and bio-technological building and another is dedicated
to physics and material science. So, both buildings serve sometimes but only occasionally
but it is possibly as promotion of those particular fields of science that they are active at.
They would both I would say technological, yes technological oriented and this communi-
cation center I would say its horizontal it not only technological it’s various kind of events
promotion of knowledge of higher education of various kind of things goes there. So there’s
another project being developed it’s gonna be called the ‘Museum of Science’ it’s going to
be developed in Kaunas the other city but its gonna not be about science, well its gonna
be science, not in a technological way. It’s gonna be made for pupils of the primary educa-
tion. There will be displayed, there will be displayed the achievements of scientific knowl-
edge, just so to you know induce some kind of curiosity in the minds. There are other kind
of structuring in Kaunas related to universities operating there I don’t really right now
remember anything in particular, maybe some open laboratories that you can visit. there
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is also some museums that could also be related to some non-technological technological
fields of studies in Klaipéda which is a marine city so we have some marine museums for
example, or marine studies, some kind of open center. You can see something connected
with the sea there. There is also in Panyvezys, which is fourth largest city in Lithuania
we have this specialization for materials science and robotics I believe there is some kind
of infrastructure there for promoting robotics which would be technological quite nar-
row field of study. They have this strategy to become kind of a robotic hub for some time
already, it’s not being happening so fast but they do have faculties, laboratories, clusters,
and some things are going on there. That would be the main infrastructure I would say.
So, yes all those all buildings that I describe, probably excluding this science museum
would directly contribute to human capital development, because they are in connection
with higher education institutions which are research institutions as well. They really at-
tract, they really show, they really promote what is happening in those centers and they
really show some high-end research infrastructure you know people can come in or future
students, not just any kind of visitors. The future students can come and see how some
particular huge microscope is working maybe on base on that you know he or she can
develop curiosity and then become a future student so they directly contribute I would
say. And not only added to that of course we have other universities that would organize
various knowledge dissemination events of their research MRU as well, where they would
invite somebody to give public lectures free lectures. In this case they would contribute to
public knowledge.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation

DT09:

Yes so this a good question and this question is at the very core of every university not
so much as you have describe higher education institutions. We could consider higher
education institutions, this term should have universities and colleges inside, so we usu-
ally called every type of institutions higher education institution and then we specify
whether its a college or university. So, these colleges they do participate in higher educa-
tion processes, because the diploma is higher education, not the university but higher
education but they have less infrastructure, they have less talent, teaching, teaching tal-
ent, less attractive study programmes and they do not perform research. If we say that
the core of high quality studies is the research because from the research comes knowledge
then further studies can be given to the students then colleges do not perform research,
they do not create new knowledge basically, they only apply this knowledge to teaching so
they are limited in the higher education systems. Universities, they really want to attract
the best available students from national international and of course they want to let out
of the studies talented entrepreneurs. So, they are lagging in all three steps. Part of very
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good students from schools they would go to foreign universities which is fine, because
maybe they can't find a particular field of study here. Because let’s say neuroscience, there
is no school in Lithuania, so they have to go abroad. The other aspect is attraction of
talent they do attract some talent but to some extent because the country has to be very
foreigner-friendly, it has to be offering good conditions, good weather conditions we could
improve. We could really improve in both ways. We have some foreign talent the number
is constantly increasing but compared to European Union average it’s still way below. And
the third thing you know is not just attracting but forging an entrepreneur after studies,
universities were dormant, for ten years back nobody thought that a student should be
an entrepreneurial spirit, an entrepreneurial spirit should be within the university, no an
entrepreneur spirit should be a university and now they made this major change they did
understand that university should prepare not only the set of knowledge skills, skills-apps,
entrepreneurship, courage and many more skills that you have here and now they have
very brave steps forward not just to teach something but just teach a student to be entre-
preneur. Its increasing but it’s even every institution has its own profile for example MRU
they have a high profile of that but maybe they lack in other skills or in other things, for
example Vilnius University they are very strong with the research, but the entrepreneurial
spirit there is not as very good as MRU. So, it is not evenly distributed amongst the in-
stitutions but its present in every institution I would say. Universities in Lithuania are a
combination of research-based and entrepreneurial-based. Combination yes I would still
see this division because every university should probably go to a point where they are re-
search, entrepreneurial university well-recognized in that but some of our universities are
really kind of research focused and is not that focused on the outcomes of that so much.
I would say that Lithuania is applying a majority of its instruments that there is on
the menu. We try to attract to you know offer incentives for the researchers for the talents
we have a promotion agency Work In Lithuania dedicated just to that attract the talents
to high paid work places. Because now we are in the situation, actually it’s a very good
situation to be if you think short term, now Lithuania has more high paid vacancies to
attract highly qualified humans resources so they just come and fill in everything would be
solved, but you know there is also other issues involved its hard to attract that talent that
is already very hard in Lithuania and I believe that there are several things are you know
in the reaches of this situation one is the overall image of the country. Image how do you
perceived it for example... Yes because countries are kind of trying to create certain image,
kind of a brand that would be attractive for example, Estonia, they are doing it quite right,
Finland which is already doing it for forty years building this brand of really talented high
paid jobs that. Other countries are trying they would promote good weather conditions or
something. So, Lithuania has to think about still we do not know, we do not really agree,
so what how can we describe the brand of Lithuania that it currently has. I don’t know be-
cause there has been so many incentives and none is the final incentive. So we should have
a brand probably and we are developing that, not STRATA, but the government they are
developing that. The other thing is the living conditions so it’s been improving in Lithuania
we have performing very well the arrow in various indicators, still we are below European
average in some points, I believe in five or ten years we will be several indicators above
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average and then when you think then so I can go somewhere abroad to fill the vacancy
abroad then we will look better but of course some of you know some incentives are needed
to do that. And a its connected that high paid vacancies that are here, currently we have
them, the more we have them, the more we can attract because it’s not only in Lithuania
we do the attraction, it’s the brand of foreign companies that are here would also do this at-
traction. And all this system is working we have some free vacancies all foreigners come, all
Vilnius come fill-in. I think it’s a very good system that it a self-turning wheel for pursu-
ing the innovation because this workforce start migrating starts circulating the knowledge
and its very preferable situation to be for the businesses because you can get somebody
new, new set of skills and its very good for the worker because they can start having ca-
reers, acquiring new positions new knowledges. That’s how the system should work and in
Lithuania you know there are many incentives, attracting them and promoting high paid
vacancies in Lithuania, offered stipends for the researchers, offer trans-location grants for
the researchers, they are variousing but I think in Lithuania they are employing them.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DT09:

1 did not really make the calculations, but I know that one of the indicators that Lithu-
ania is really moved up its place because of it’s the number of higher education graduates.
We still produce quite a lot of the percent of the population, quite a lot of a huge percent
of the population is still graduating from universities and colleges. This number has been
decreasing a little bit diminishing but still this percentage is very high in the European
Union. So that’s why you have a good indicator position because of that but on the other
hand the indicators connected with the education policy that sags us down. It’s the entre-
preneurship, it’s the talent, it’s the education or research you know field collaboration with
private sector with businesses. So, its kinda we produce quite a lot of graduates, but they
do not perform that well as they should so in this case education policy really contributes
as a positive contribution on the other hand it contributes as a negative contribution. So,
it’s both. Negative that the output, output is high which is good of the education policy, but
the quality is not that high as it should be. So, the graduates they are not really that entre-
preneurial. Not every graduate takes the position that is required with higher education,
they take the positions where less education is required and that is not a good indicator.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DTO09:
Lithuania economy is dominated by of course by services and with some manufactur-
ing as in most other countries. We are not really a manufacturing country or a services

241



country. But given the proportion of the manufacturing and it’s a healthy proportion I
think it’s a about a twenty-five percent, which is above European average and a from that
proportion the bigger part of the industrial ecosystem is considered nothing a lot. Still what
they produced is based on not on innovation but on other factors that they can compete,
maybe its labour, maybe it’s... I don’t know. They have good contracts because they know
somebody, or they can really have other kind of leverages. So, I would say that only a small
part of Lithuanian industrial systems is harmonious with our innovation, kind of small
part. A part of manufacturing and a part of services industries as well. The recent success
story is the financial technologies of course you have heard of that. Its been incentivized
by some legal regulation not us simulating it with the grants of the money, something, just
legal regulation it manages to bring some very innovative players in our ecosystem, which
are in collaboration with our banks... I think it’s intentional, but it worked out very well
with very little resources because not financial resources were needed just legal resources,
just the framework conditions not the financial incentives. So that a really good example
that you could really build something and on the other hand we have been spending a lot
of money you know incentivizing our industry to get more innovative and we are making
slow progress with that. Still, still quite slow progress. But for most of the businesses I think
that they have no other options just to become innovative in order to survive. Because I
think the chance to compete on the cheaper human resources it’s over. Lithuania it cannot
be considered a cheap country anymore. Because the rates of the prices is not small. So yes,
so those days are over. They will perish or they will survive through innovation.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DT09:
So, probably all the features that you are already that you did list in number 2:
Motivation/drive
Leadership skills
Creativity skills
Risk taking/ showing initiative
Flexible and an adaptable attitude (Psychological)
Industry-related skills through practical experience
Global mindset
Entrepreneurship skills
Decision-making skills
Strategic thinking
Communication skills
Collaborative skills
Analytical skills
Quantitative skills
Critical thinking/ Problem solving skills
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They would be good contribution to innovation and economic growth, I think.
There are also other features probably which we not call, in this case we would not
call them skills but for example there is a researcher a Dutch researcher I believe or
a Danish/Dutch I think Hofstede and he talked about as I have mentioned that you
can classify the countries, communities probably, exactly and cultures, so in a cultural
way skills are there probably some of the skills, some are more to the optic sense some
are less, but especially those cultural dimensions of Hofstede, they are not, and they
are not there and they could be a very serious positive factor for example what is the
power dimension? That in northern countries anyone can challenge their superior if
the superior proposes something stupid ‘what are you doing’ here still you have to have
kinda this dimension. Another dimension that Estonians are doing quite fine with it’s
‘short-time’ or ‘long-time’. You can sacrifice something shorter in order to benefit two
or three fault in the long-term, here ‘still no’ still no. Lithuanians will think ‘no... ‘T
will eat a cake today but not have many cakes tomorrow’. kind of shortsighted... I am
not trying apply to whole to the entire society, I would think the stronger expression
of the positive, of you know positive end of this dimension would benefit for our in-
novation system and the economy as well. Yes, yes and another one and probably the
most important is trust. It's not a dimension I believe by Hofstede but we lack trust. If
we would have more trust with each and other, I would say the ‘human factor’ then the
firms, companies would have more trust, Ministries. Trust with each other and then
when you build trust from each and other then you build trust in organizations, then
you build trust in sectors and then you go up. So, its lack of trust at every kind of the
level. And yes we lack, within our ecosystem we lack this feature of trust, the distribu-
tion of ecosystem is done properly because of the lack of trust.

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DT09:

So, our higher education system has been in constant reform for many years. It’s
(the reform) already drastic because something loses itself is being under constant
reforms. You know the higher education system received too much expectations, too
much pressure, too much everything except for results that’s probably. And it became
fragmented, it became focused on some, I don't know, not on the core elements that
it should have. So, the reason for the reform is that try to make a better conditions for
the researchers, for the students, increasing their stipends and etc. And it tried to, it
tried to make it less fragmented, we have a quite high number of institutions so its not
enough if it’s a good university, so it’s very good to have fifty or a hundred universities
in Lithuania if they are of a certain quality. If they are just pretending to be universi-
ties, then its bad because they take a part of resources and the output is nothing not
the one we want to have. So, the reform tried to merge some institutions to make it
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bigger institutions to avoid duplication, to avoid those teachers that would go and
teach in three universities, different universities, so maybe its better to teach them at
one university, full-time not just part time, within three, because it’s a common thing
in Lithuania so it did not really achieve that, it did not really achieve that that merger
so system remains quite fragmented. There are a lot of schools that would teach social
sciences. There are schools that would teach technology, which is good, but then again
how many of those schools we can afford, there are some issues. But on the other hand,
it manage to bring additional resources for the researchers and additional resources
for the students now every student will impact, will result in a little more funding
for the institution, which is good because they are lacking of the resources, every re-
searcher will earn more, a little bit more, every PhD student will receive, I think two
or three times more you know for the PhD studies to attractive and competitive again.
So, I think the reform did some very good things but those things are non-structural
things it’s just something on small and on outside but they did some positive things.
The structural things probably impossible it’s to make in Lithuania because higher
education institutions are quite powerful political players, and it would block any kind
of threats exposed to them. But on the other hand, you can see it’s not revolution its
evolution so maybe they will find a way to evolve because well maybe they can attract,
they will find a way to attract more students from the outside, maybe they can attract
more resources from the outside. Retaining students, well it depends really on the
quality of the contents and the image of the institution you are offering. So, I think it is
alright if a person goes to study abroad and then comes back to Lithuania its very good
then, cause then you don’t pay as the country for the education and maybe he can even
get better somewhere abroad else and come here for a master or a PhD. On the other
hand, if they will receive education abroad maybe they will stay there because they will
be a match of the labour market in this case. For monetary attraction, it depends on
the field of the study for example medicine is very attractive in Lithuania, extremely
attractive, they cannot fit everybody who wants to study here. Some other field of
studies they could be more attractive, I guess. Every field of studies have certain part
of foreign students and places, I don’t know more global exposure is good, but some
a maybe some social and humanities they would be more, really more attractive for
foreign students. That would be much better for the whole system.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DT09:

So one is ICT and this is in contribution to salaries, to equipment to other kind of
stuff within the higher education institutions, because it really much employ the out-
put of the system. The other part but it is higher education institution, other thing is
vocational training and within the vocational training the manufacturing sector they
need those skills you know for a producing some kind of machineries and etc., and
that’s the vocational training so they are quite some machinery for them to learn how
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to perform that machinery in order for them when they finish their studies, they could
be a match good fit for the work places. The other kind of businesses they are not that
really kind of active but I would say every business sector that is considered to be in-
novative they are active, for example bio-technologies they are much smaller, photon-
ics they are much smaller, but they are very innovative so those companies or small
companies they really work with academia all the time. They are good at working at
the system, they are small ICT, or to manufacturing which is fractional. When they
work with academia it’s for everything. Its knowledge transfer, its sharing of human
resources, its initiating projects, commercialization, yes everything is there. For ICT
its lacking they are not really pick up. The collaboration is only about to getting the
new workforce and about nothing else. Almost nothing else. But for the manufactur-
ing sector it is the same. It’s not about research, it’s not about the projects, it’s not about
something new.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DT09:

So basically universities or higher education institutions they need to be attractive,
they need to be attractive and they have to really be the guardians of this promise that
if you spend three or four years in our system then you are accelerated in the labour
market then you have this advantage compared to others. Now this advantage of in
the labour market if it’s not in specific skills as you know working with excels, I don't
know, constructing a laser..., basically those skills they can be acquired not from the
higher education institutions. Yes you will know something about management you
will know something about history, basically all the higher education institutions, ba-
sically how to code, you don't need to go any university you can do this by yourself, so
they eventually they will lose this competition with open courses with self-teaching,
with mentoring exams etc. but on the other hand they haven’t everything there, so if
they keep the promise if they keep the curriculum good (relevant curriculum) then
they can you know expect. Yes because, sometimes there is a diam, ‘being at university
you receive a huge amount of knowledge that is not really needed for you in your fu-
ture workplace’ On the other hand, university says ‘this is university, this is universal
education and you need this knowledge that even if you not using it is a part of your
universal understanding of how things work or how the world works. In this case I am
happy, but if they tell me about the world that is already thirty years old in the cur-
riculum then I am not really happy but then if its brand new and they explain me the
world as always brand new something and then those knowledge stays with me not re-
ally exposed to any particular in my routine in my job routine because its fine because
they made a better understanding before the understanding.

245



QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DT09:
The knowledge economy: Universities: 80%; Higher Educational Institutions: 10%
The commercial economy Universities: 20%; Higher Educational Institutions: 90%

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DT09:

It is well. Those skills that you again have for the question number two, when you
started it somehow, it’s related to the development of human-centric innovation eco-
systems. So those skills some of them are really exposed at higher education institu-
tions some of the skills are not exposed but we understand that they should be. I don’t
think that it is born I think it is the environment you acquire some kind of skills not
from the higher education institutions in this case yes. I would say that usually people
would acquire majority of the skills needed for human-centric innovation ecosystems
not from higher education institutions usually in some stance. Is it good? No. I think
that they should acquire the majority of skills needed for human-centric innovation
ecosystems from the higher education institutions and that would make them much
more relevant for the innovation and the economy for the both. Right now, I would
say the bigger part comes from the higher education institutions, it comes from your
family friends from your working environment. The Lithuanian economy is growing,
steadily growing so somehow, we create more output more something, every year is
more and more is created, so in the global competition. We are not isolated system. So
it means that people living in Lithuania and living abroad paying taxes here they cre-
ate more so maybe they have more every year in the total combination pool of skills is
more of something compared to the previous year so it could create more wealth and
its good I think it’s alright. And it also says that even if our higher education institu-
tions are honour their calling, still the total amount of skills required for economic
output is increasing I believe so then it’s good. I can only imagine and speculate on
what will be only if our higher education institutions would be much more relevant
so probably, we would see growth, even faster, more better and even more sustain-
able without this component we are growing but with this component we would grow
much more. The components that contribute to these growths are the networks and
international exposure we acquire skills from being parts of projects that consists of
various kinds of countries. We try to manufacture something and export it for many
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more countries than previously and then you have to learn. Learn by the skills etc.,
etc. in services and manufacturing government sector as well we are competing with
other governments regarding policies trying to come with something new. So, all this
contributes for the whole society yes, learning by applying the skills and the output is
economic growth. Not really only through higher education.

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DT10:

Talking about PhD studies I think that a, the main factor which serve for talent
development is that we have not so much students and there is all studies, the process
of studies is a based on individual work. With supervisor, with teachers with whom
you have lectures and afterwards we have to pass exams and so on. So individual work
is I think the key factor for talent development. But of course, maybe talking about,
about didactic you know of, of the programme. Didactic is the methods we used for,
for helping students to develop their you know PhD. So I would say methods continue
to be very old and they have to be re-thinked very much and this, am you know if to
think that PhD students have to be ready to work with innovations um, I would say
curriculum, curriculum is not oriented to that. Curriculum is oriented for research
development and research development yes is part of innovation but research when it
is not the same to know how to make good research how to organize, how to conduct
good research according to you know all requirements of the methodology and how
to make the same research in, in a in a project for example in which the main aim or
the main goal is to develop innovations. So, it is not an equal, equal things. And to ap-
ply research knowledge, research not knowledge, research qualifications I would say
for innovations, I would say for today so far not everyone student would be ready to
do this and it is not, I am not talking about one particular university, I would think-
ing all Lithuanian universities are more less the same. So I would say curriculum as it
has many individual work it is ok it is good for talent development for being ready to
how to say to think to, to, to developed thinking or mindset which is very important
for innovations, but the curriculum itself is not oriented to innovations and should be
much more oriented. I am working with bachelor and master degree students also and
I would say yes those students has much less individual work with the teachers because
they are mainly are studying in lectures and only when they develop their course paper
or when they develop their diploma paper they have more individual contact with
teachers but so far I would think universities of course I don’t I couldn’t say about all
universities because when we talk about bachelor and master, we have much more
people involved in that and I would say about our university, yes we try to talk about
innovations but I think it is very important to have special courses about innovations
and to help for young people to, to develop innovation mindset because it is not the
same, innovations is not often to have a lot of knowledge often you need more courage
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than knowledge and innovations is that you need more outbox thinking and studies is
that you need more inbox thinking because studies is learning to follow some kind of
knowledge and methods and so on and so on and innovation is that you go outside of
what you know and studies is learning, learning to know something and innovations
is I would say learning, learning what you don’t know so these are completely differ-
ent approaches I would say and the not everyone student even the best with the best
grades I would say after finishing university they not necessary are ready to work in
with innovations. I think so.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DT10:
Motivation/drive: most common
Leadership skills: least common
Creativity skills: most common
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological): most common
Industry-related skills through practical experience: most common
Global mindset: most common
Entrepreneurship skills: most common
Decision-making skills: least common
Strategic thinking: least common
Communication skills: most common
Collaborative skills: most common
Analytical skills: least common
Quantitative skills: least common
Critical thinking/ Problem solving skills: most common
Other skills: independent mindset, positive attitude

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DT10:

I would say in Lithuania we have for today in general in Lithuania we have many
infrastructures. If we talk about labs like you know physical entity and there are so
many different labs in different fields, (connected to higher education, yes) and each
university has labs for studies labs for research and some of them are for both studies
and research some divided and so on and it was like a dream I would say more than ten
years ago because when we travel somewhere abroad we saw those nice labs you know
in western European countries and we was dreaming to have in Lithuania and when we
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already have them of course it is a big problem to have people working in those labs and
I would say that maybe in big cities like in Vilnius, Kaunas there is no such big lack of
people but in smaller cities like in Klaipéda really young talented people we are lacking
of them because it is very attractive for young people to study to work and to live in
Vilnius in Kaunas and not in Klaipéda or smaller cities somewhere Siauliai, Panevézys
and so on but another thing is having in mind that Lithuania is not a big country and
to travel two or three hundred kilometers is not a problem for today even you no have
your own car you can travel by bus by train you can connect online and so on. What
we lack most of all we lack cooperation and teamwork I would say we lack teamwork
in each institution we lack teamwork between, among institutions and yea it is, it is the
main I would say problem in Lithuania because in general thinking in general we are
moving more and more towards account big science and yes if you want to win projects
like HORIZON you have to have really strong and big teams and sometimes even for
big universities to collect strong team is very difficult working because you need to have
not only people together you need to have people working in the same field together so
I think teamwork is much more important than infrastructure itself and even I would
say it could be less infrastructure but more teamworking and maybe our infrastructure
in recent fifteen years I would say Lithuanian government, government encouraged
big projects for so called development of valleys and we have five valleys in Lithuania
it was it was European structural, structural funds project and a those valley they have
I would say a lot of infrastructure and the infrastructure itself when it was, when it was
bought before that it was not too much thoughted it has to be connected as you know,
as, as networks and each university buy what concrete university thought that he will
need for their scientific research development. But I would say that we need to buy
maybe to buy one valley project for the whole Lithuania and somebody would have be-
ing responsible to coordinate why in concrete institution we are having such type not
another type of infrastructure and to what kind of people it would be connected you
know and so on. So infrastructure is not, not ready to be used in you know in network
and, and when infrastructure is not ready to physically is not ready for working in net-
work people in their mind think very much are driven by environment you know and
when environment is not driven towards networking mindset people don’t thinking in
that way. The environment is not based on lack of trust, I wouldn’t say, I wouldn't say,
it is based maybe more on, on you know human weakness because it is easier to work
alone you need less time you need less contacts list, talking less communication, ok
maybe two or three of us we think that it is team, it is not team you need twenty people
and I think more to have a strong team and, and of course you need it is time consum-
ing it is energy consuming and it is often easier to, and to avoid it is very human.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.
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DT10:

Very difficult question, very difficult question. You know have you read a book by I
do not remember the author of the book. It is ‘Geography of Talents; a very interesting
book and yea Geography of Talents and a the author of the book at the time we have
translation from Lithuanian language all the time is trying to find out an answer, ‘ why
in certain time in certain places appeared you know to be, to be talented people, to
work with talented people to live talented people. And I think the main feeling that in
each country is very different history, in a, in a each field is very different history what
fits for musicians will not necessarily fit for engineers and then so on. So it is really very
difficult to to say some kind of general you know like one size fits all explanation, but I
think that um thinking from the perspectives of this book I think that a that a being at-
tractive for country or for university for talented people we have to be somehow differ-
ent than others in order they would recognize they would recognize you among other
you know people among other places, among other universities and so on and so on.
And I think that Lithuania in general maybe we are trying, living almost thirty years
of independence, we are trying too much to be similar to something else and maybe
we are not brave enough to be,to be different maybe we not need to be different in all
things to be different or to do the same things in different way, you have to be quite
brave for today and you always have to take kind of risk doing like this or acting this
so I think that Lithuania maybe for today is not recognized by young talented people
having some kind of you know hidden seed for some kind of very attractive difference
because of which they would choose Lithuania, more people would choose Lithuania
and because for talent yes you need a, it is not enough that one or two person would
choose your country, you have to attract somehow critical mass of people and yes we
have some I would say nice case studies case stories so far we cannot say they we have
critical mass for that, so I couldn’t say nothing much concrete because they are many,
you know many how to say trials you know to do something to be attractive for young
talented people some nice initiatives and so on but it is not enough it seems. For exam-
ple I remember it was maybe I don’t know five or more years ago when we had one of
Ministers who a was very fascinated with Israel as a country for innovations you know
I do know this book about Israel as the country of innovations I would recommend to
read it and really their systems of a in a country of innovations is completely different
from any one of the other European country yea and they are completely different to
my point of view not because you know of how to say um Jewish mentality not only
because of that. They are different because they have really different ex-factor I would
say compare to any other country in the world and our one of Ministers he said when
he was minister it was Kreivys I think, he said ‘yes we have to follow Israel because
Israel is very successful in innovations...” and he initiated some, some documents on
government level you know to follow the system of Israel but so far we don’t have suc-
cess so and often we hear ok let’s another Minister or Prime Minister, says ‘ok, we see
great success somewhere in Singapore... let’s try to do something similar to them and
we see success in Switzerland let’s try to do something similar to them... But it is not
a case to succeed. You can by bringing to country the good and best experience from
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other countries in the world you can, you can um succeed to be better tomorrow than
you are today, but you cannot succeed to be the best. To be the best you need to invent
something different. So, I think we have to wait for that in Lithuania.

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DT10:

I would say for, in Lithuania we have in general we have ambivalent situation, be-
cause, um, yes it is um strong narrative from government and from Seimas that it
should be, it should be given big attention and serious attention to regions, but so far I
would say as for today as living in a region, we don’t have region policy. We have docu-
ment which says um try to define what it is region and what kind of um not achieve-
ments but what kind of institutions, what kind of activities should be developed in
order to have the status of the region here in Lithuania. But it is not the policy I would
say because for university for development how to say for certain region policy for
university first of all, the State should have, real region policy and especially we living
in the region, we feel lack of region policy very much. Because almost everyday some-
body could have a different opinion, what is region or what is not region and if we need
university in region or if we don’t need university in region. If university in region
should be with very high scientific achievements or if university in region should serve
um pay more attention to serve needs of the region, I mean I mean needs of business,
needs of social sector and so on and so on. So um especially when you go to the level
of a of a funding initiatives related to regional policy it is very difficult to get um to get
money to get funding for that because you know we don’t have region policy we don’t
have image of university in the region not maybe not necessarily we need so called
region university but university in the region. What does it mean for Lithuania, and
of course as university in the region we try to, to suggest our you know opinion, our,
our our to create some kind of model how university in the region should work and
it should be evaluated, but it is, it is very difficult to find common language between
university and government or Ministry of Education, Science and Sports, in Vilnius,
because Ministry and government they want to have you know, everywhere kind of
Vilnius University but it is impossible, it is impossible and to have university who
is thirty thousand students here in Klaipéda is mission impossible because we don’t
have so much people living here at all. So, I would say first of all should be very strong
policy for region development and afterwards we can develop model of university in
the region. And now what we are doing we are a you know in constant pilot study, I
would say we trying to discover what does it mean to be university in region. Yea It is
itis. And university could contribute to region development very a lot I have even read
some kind of um studies which tell that um scientific studies as research those results
of those studies tells that when you create knowledge in a in the same you know how
to say region in the same place where they could be applied a it is you can get bigger
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effort knowledge for economy. And that is very really important and interesting that
is really I would say fundamental reason why we should have university in region
because yes if you have strong business company this strong company could have re-
lationship with any university in the world because online you know communication
live communication by organizing visits and so on and so and it is it is not mission
impossible for any business company but to have such a strong business companies in
region is not easy also and I would say a majority of a business companies and espe-
cially social, social partners they need university in region because for them it is maybe
too expensive or too difficult to be connected directly to universities abroad they like
to be connected university to foreigner university they like very much when they have
this mediation of university in this you know connection but university helps to a to,
to develop connection and, and um, Lithuania talking in general, Lithuania as you
know is among if we we talk in terms of innovation scoreboard yes, Lithuania is among
Moderate Innovators. Moderate Innovators and in recent five or seven, maybe seven
years we, we get so called higher status from, from bad innovators or low innovators
to moderate innovators. But I have read some studies that impact of innovations for
economies is still remains quite low and the question is why? And I think that there
are of course many reasons, but I think that maybe one of the main reasons would be
human relationships and human capital. Yes, lack, lack of human capital and a, and a,
lack of not only people itself lack of population but lack of communication I would
say. And I would say that a for example, when you look to rankings criteria of rank-
ings companies which is giving for us kind of points you know one more company one
more rankings, methodologies, started to be, started to count for example publications
of universities in cooperation with business company and not with any business com-
pany. Some points you get with a you know cooperation when you develop publication
with company abroad and different points you get when you develop publication with
company in your geographical area and I think it is indicator that it is important cri-
teria for innovation development, in general. There are so many nice research studies
about, about um university connection to geographical area in developing in innova-
tions. There are very interesting research data about this phenomena. Yes, but essential
point is very strong and very clear region policy, I think is key.

QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DT10:

I think that the first thing what is important to admit that a all these mentioned
how to say elements they live their own life a so and you have to put so many energy,
to, to, to convince you know industry or, I don’t know... you know it is a lot of imita-
tion of collaboration and you know collaboration often starts and ends with some nice
meetings with good coffee and yea chocolates and so on. So it is, it is, you know really
maybe we are too young as a country to have very harmonious system in this way and
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each and each I would say field each institution would put so much efforts you know to
create ourselves as modern organizations and so on, today, um in Lithuania in general
you know a each institutions you know never the less universities, municipality or it
is I don’t know business entity or some other you know unit. You know we have so
much so much goals tasks and um and it is really very difficult to fulfill everything for
your institution and to develop cooperation yes it is important because some goals you
cannot achieve without that without cooperation but how to develop cooperation you
know in a high quality that is a problem because a there are so many you know spon-
taneous things and so a lot depends on human relationships you know when you can
call and you can say ‘hi remember me we have worked, we have met, we had a project
and so on and so on and it is easier when you know people and other people know you
and it is easier when you have no contact at all before you know you have to to sug-
gest something very, very interesting or important or fruitful for another organization
and so on, so I think that in cooperation and seeking so called harmonious you know
system a we need to go long way. We need really to go long way but maybe it is mission
impossible maybe we don't need to think that all institutions should be in relationships
of kind of very harmonious you know a thing because if you want to to to be successful
in innovations you maybe don’t need so much harmonious you need um something
unusual something a little bit coarse a little bit you know spontaneous things and then
so on and so on. So I couldn't say that seeking harmonious is maybe the only one or
the best way of for creating ecosystem because ecosystem to my point of view and to
my understanding is completely different phenomena from structure and for so many
for so many years in Lithuania we our efforts to create structures different structures
and a and a now we see that those structures lack connections so innovation ecosys-
tems is the concept which could help to connect structures to my point of view and a
another, talking in these terms another very interesting thing is that a Lithuania when
we look at innovation scoreboard as I talked earlier we are among the Moderate In-
novators and we are somewhere you know at the end of the spectrum but when we,
when we talk about um um certain, how to say certain measurements for example
Lithuania is among a seven or eight to among ten in general talking leading countries
in Europe if you talk about innovations environment for innovation, but why we are at
the end when we talk about results of innovation. So, and I think that it is phenomena
those two, this gap between results and innovation, innovation environment. We have
this gap because a in innovation environment there is not enough connection among
people among structures among well you know, different elements and um that is the
reason why the results of innovation are only Moderate. It is my personal opinion. My
personal analytical insight. Maybe I am wrong but um, but um but it could be, it could
be true. I think so.

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?
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DT10:

I think that um most of all important for innovation mindset is independent, inde-
pendent thinking because a looking at those factors which are a listed in the question
number two they all are important but they are more you know I would say when you
want to create to create kind of a effective product you have to, you have to have com-
petence you have to have strategical thinking and so on and so on, when we are taking
about and you have to fit to certain framework, but when we talk about innovations
often you have to go outside of framework and, and I think that um a often like a you
know high qualification or very good competencies they are an obstacle for innova-
tions because, a because you know are too much too much deep in a certain you know
fixed you know in a certain framework and innovations is about I think daring to think
independently, independently of policy independently of of other frameworks even
independently of research paradigm, paradigmas which um which um tells that oh no
you cannot find bacteria in a stomach, but you know the story about haploid bacteria
in a stomach was discovered by, by one of a doctor when nobody when the prevailing
paradigm in a science was that it couldn’t exist you know and if he would be how to
say very very a strategical thinking thinker and very a you know how to say organized
to be in a framework of certain scientific community maybe for today we would never
know about haploid bacteria and we would never discovered you know um method
to, to heal people having problems with stomach because of haploid bacteria. So, he
said but ‘no but I found this this h-kind of bacteria in a stomach and it is bacteria and
I will prove that! So, innovations is often going not togethers with others innovation
you know is going in an opposite way and that is a not so much about harmony or
about strategy or about you know or I don’t know what else um but creativity, creativ-
ity is very important. A leadership I don’t know, maybe it is important but a when the
person want to to a develop a leadership it is a danger that I think he or she will never
be innovative because um if you have a goal of leadership you will never be innovative I
think so. Because a being a leader you need to have a followers. It easier to have follow-
ers when you are in a certain framework and you set yourself in a certain framework.
But when you want to start from zero you know and when you say that you want to a,
when you declare something completely new a to to gather followers is very difficult
and a, it could not be the aim of leadership when we talk about innovations. The leader-
ships is are not an aim it is like manifestation, only afterwards, at the end like a reward
you know for everything you have done at the end maybe but leadership in nowadays
society is often what people wants right now and today, they don’t want to be um waste
time to be recognized as leaders somewhere in the at the some settled day lives so it is
it is. So, you, you know there is no rules when we talk about innovations. I think each
innovations is more less different case and it is not a framework it is not a rule it is not
a um it is not a something what can be easily created or recognized.

QUESTION 8
There have been recent reforms and structural changes in the higher education
system of Lithuania. To what extent will these new reforms significantly impact the
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development of human-centric innovation ecosystems now and in the future? Have
these reforms been impacted by the steady migration/emigration patterns in Lithuania?

DT1o0:

You know those reforms, if you talk about now, those reforms have impact only
missing hours but not impact on innovation in the future maybe, how who can know
but for today a today a I couldn’t say that I see very, very significant changes because
yes reforms they inspired I would say thinking about changes and um in each univer-
sity we have some changes related with unifying the small departments into bigger
ones and then faculties merging faculties and then doing things like that but um I
think it was um too short time, too short time and people accepted those reforms as
very mechanical you know thing ok they say if you want we can live under one roof
but so far they continue to live to their, their previous life and so on. So I think that
a mm, [ think that um those reforms to some extent it was good thing that it was en-
couraged universities to think what kind of universities they want to be what a kind of
a mmm, changes they would like to do ah of course there were some sometimes too
much pressure to do certain things and not certain things but this pressure it is good
that it was not a how to say it was not crossed the line of university autonomy what is
really very important and call I would say element, when we talk about the university
as phenomena, university autonomy but you know when you think about reforms
which says that you have to earn as much as possible money from business and um
and um you know to transfer, transferring knowledge to society in general and to busi-
ness in particular um to some extent you always lose very important very important
element of university how to say phenomena you lose so called independently yes you
need to fit somehow to expectations and to needs of you know those people who own
money to those companies who own and pay for research. It doesn’t mean that we do
something unethical or scientifically nonsense I don’t have in mind things like that but
I have in mind more things like you know when you are thinking about things like a
scientist it is one trend what you would like to do as a scientist as a real scientist but
when you think if those your thoughts and those you know um possible products is
um iis um s need if for this your thoughts is need from business side you understand
especially from social sciences and humanities no business don't care about that and
what does it mean if we don’t to use science anymore, real science. So I think the main
and of course many people if you don't get funding directly from budget you somehow
change your thinking track more and more adjusting to what business need a because
you have how to say a possibility that you will earn money and I like this very much
this joke that if a, if a science development model was based on business needs when
Galileo was living maybe never ever we would have theories he did have, so I think
I think it is you know the reform um somehow put too much emphasis on science
business cooperation and not enough of us thinked how how much really government
will by financing schemes you know assure that universities will develop so called will
have possibilities to develop so called real science and that is really very important.
And as a woman I would say that I am very fascinated in in a Virginia Wolfe ah she is
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known as one of the first woman writers with great emphasis on woman world and a
sometimes it is called the first feminists you know a woman writer but a erm in one
book it is called I don’t know I have read in Lithuanian (language), so in my mind I
have Lithuanian title of the book but in English (language) it should be a “Own Room”,
and in this book she is writing, she wrote in the beginning of the twentieth century
and she is writing, ‘ nobody... for nobody it is interesting what are you thinking and
nobody ask you to write a book.. so I was thinking, ‘ oh my God, she was writing at the
beginning one hundred years ago...” and then you know then me as a social scientist.
I am thinking about ideas I would like to develop I could completely accept what is
written in this book you know nobody cares too much because you have to adjust your
thinking to others needs so. And it is really nice book especially, to read for a woman
who want to go choose to go a way of science and especially if you are not working
in a technologies where there is more direct connections maybe with businesses. So,
I would say the reform should have two streams you know one stream is so called to
ensure possibilities and environment for real science and to define what for Lithuania
as a country, what kind of ambitions for real science we would have. And um and a an-
other stream is a um in which cases, in which circumstances and in which fields maybe
we are much more oriented to business needs. And it would be much more clear those
things I would think such reform could be much more successful. And of course um
government and Ministry they say ‘it’s up to universities to decided what they want
to do and to define their strengths and weakness, challenges and possibilities and so
on and so on. To some extent it is true but I think it is not enough guidelines because
you know universities in Lithuania. Yes, we do have cooperation but we do continue
to having competition and the environment is that you have to compete because of
students because of resources from the funding agencies and a and um a you know I
think that um that because of very limited resources. It is not enough for university
itself to decide. We have to have much more a clear general guidances from Ministry of
Education or government I don’t know from what because the strong universities yes
maybe they have to define and when they define what else is left for other universities
so I would say um governmental and a Ministry policy is very important in this in this
case and um it should it should not it’s really an art. Policy is an art you cannot restrict
universities’ autonomy but you cannot leave everything for freestyle you know.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DT10:

Yes, I would say business and industrial sector they are involved in so called say all
mannered they give some money for students’ scholarships they give some, some small
money for, for small scale you know research but if a you want to think about bigger
research project you have to succeed to find at least eighty percent of a funding you
know from a from certain agencies and so on. Yes in Lithuania we have so called MITA
and other agencies which encourage projects in particular for business and science
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cooperation for business and university cooperation and that is good but often those
project you know are too much procedures when you have to implement the project
are too much bureaucratic and um you know when you try once you don’t want so
much to try second time because too much too much control too much bureaucracy
and even in a projects so called innovation projects so much bureaucracy so much
restrictions so much you need to waste your time for explanations why you do this or
that and so on. There is no spirit of of a investigation no spirit of experimentation and
a I think a those procedures especially for business partners for them too long too dif-
ficult too complex and so on and so on. So I would say intention yes it is but we need
much a completely different system because yes business if um if you talk about bigger
projects with several million litas with several hundred thousand litas business would
like that those would be project at least fifty or sixty or eighty percent funded by agency
you know and they can make their partial input so called and they are happy to do
this but the procedures are killing you know killing the whole idea the whole connec-
tions and so on and sometimes we are joking... yea they are killing. And yes of course
um sector working with high technologies they are um you know having much more
need to cooperate with universities in completely different way and they, they need
much more cooperation in scientific in real scientific research, but other especially
small business with the small and medium business um those who are not involve
in high technologies they often need very small fragmented research which would
be often conducted by students during their practice and so on and so on. And it is
always you know always a question, how to how to say how to define this cooperation
when students go to practice and they do this teacher supervision kind of investigation
with the science business cooperation or not and so on and so on. So, I would say it
should be it should be change the system very very very a lot. Yes business, even here
in region business understand has understanding that cooperation with universities is
very important and they do their best to but I would say according to the old model
and it is very difficult to start to work on on um on different you know model. And
often you know those fundings, those fundings schemes are sometimes very strange
percent they give twenty thousand euros for the science business cooperation project
and it is for any kind of project it is not enough and you know for the scientist they
say ‘ok we don’t want to a if we only do what is paid for those money it will be very
you know simple results and we want to do more because we want to you know have
good image and recognition in business sector and often they do twice more than it
is paid you know and ofcourse it is good if you think about reputation of university
and so on but when you think about young people motivation to continue to work at
university it is not supported. And of course here in university see you know we as ad-
ministrators is seeing such situations often we are looking for um eternal resources to
encourage those people ok you want to do much more we try to compensate with them
somehow this you know efforts and time and and so on but it is not easy you know
to find internal resources in addition and and so on and so on. So when we talk about
another example could be it was in Lithuania and continue to be I think three years ago
started we started to have initiative for so called industrial PhD studies. Industrial it
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means that it is the same PhD studies but you do a you develop your idea together with
concrete business company and business company they get some additional money to
support the student in their you know setting for the research. And we did big meeting
invited business representatives you know from different business and we are scientists
from university and we made you know big meeting and workshop to analyze those
requirements and to understand who and when and how could apply to this you know
funding to get funding under the roof of industrial PhD studies. So and the conclusion
was yes we have students who would like to study. We have professors who could be
supervisors but requirements for business companies to fit are unrealistic. They have
to have certain infrastructure, they have to have certain experience in you know R&D
development and for small and medium companies to have R&D infrastructure and
development projects, yes they are doing something by their own you know internal
initiatives but it is not you know real those projects. and so and of course you have in
a such industrial PhD studies you have to have a supervisor from university and not
supervisor but consultant from the company and when we started who it could be
and so on it is almost mission impossible to find such people you know how to say
to fit those requirements. And you know the silly thing is at the end requirements
for you know filling application businesspeople say it is too difficult maybe you can
fill this thing fast and we started to think this thing oh the theater. And They are not
going to do it you know because we nor them wanted this. And we think ok our PhD
students even for today for those studying in technologies, especially in technologies
they are already doing their research already in business company without this crazy
programme you know and because they couldn’t conduct research you know from
background initially they could conduct research somewhere in vacuum you know
somehow they need concrete company one or two or three. And They do this without
any you know fitting to those requirements. So yes, nice initiatives but I don't know
when the people are setting requirements they should have a feeling of real situations.
They should have you know just very simple feeling if businesspeople really will sit
down to the table to fill something you know they ask to fill they have to be realistic.
And you know for university it is very difficult to convince business that they have that
they will have real very very how to say big added value, because you know cannot in
PhD in PhD work to develop product that would already be commercialized. And for
business you know to look at least ten years ahead and to wait for something it is too
much you know it is too much.

QUESTION 10

How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DT10:
I think university if very important because um universities when they when
they fulfill their fundamental role that they give for students fundamental education
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fundamental thinking a the people can be very you know have very good background
and can be standing on this background this they can be very creative and they can be
very sensitive to context and so on and so on but the problem is that you know society
and especially business they say ‘ugh we do not care about this your mission for fun-
damental education we want you fulfil our needs. And their needs in not necessarily
what is fundamental education and you know sometimes we have ridiculous situation
when they say ‘ok we want university to prepare engineers in in a very narrow field for
example for working with a wood cutting’ Is it role of university? I don't know. I doubt
very alot. So it is under balance really and business completely is confused what is dif-
ference between college and university and I think college should be institution which
really is oriented towards business needs. But university I think should be oriented to
what not business needs but to what I would say to business future. And a um universi-
ties should offer something what is the future of the business. Ah help them to think
about their you know future development future trends and so on and so on. It is really
more analytical really than researched based thing and um as now I think this could be
done by colleges when we will have model of higher education as the as um the many
other European countries when colleges are not faculties but under roof of universi-
ties. And when we have completely autonomous institutions colleges and universities
it is really difficult to you know to I think it would be difficult to develop innovation
ecosystem because when we have you know fragmentation in higher education system
and colleges they have their own you know aims and universities have their own yes
do we cooperate on some initiatives on some projects but we do not have common
strategies we do not have you know common, common, how to say common narrative
and that’s not important and I think in Lithuania especially when we have very huge
decreased in population in recent ten years and still continue to have emigration and
want to attract more young talented people from foreigner countries to come to study
and later to work and so on we have to have very clear system of higher education and
I can imagine that for young people from somewhere in Africa or in India to you know
to explore studies system here in Lithuania and to understand that it is higher educa-
tion at university higher education in non-university what is the difference between
that I think it is too complicated. And often it is too complicated even for ourselves.
It is getting more and more complicated even when compete for resources especially
for financial for financial resources. So I don’t know I think that um a higher educa-
tion systems should be somehow if somebody would come back to the question of
higher education system reform the most wise decision would be to unify colleges
and universities and first of all because of limited human resources and that would be
what would make that I think could make preconditions to talk about so called human
capital. Resources start to be capitalized resources are not only resources they start to
be capitalize because resources to my understanding is not equal to capital. Resources
to be you know transformed into capital. We need something initially you know inputs
and transformations for that. So, I think in Lithuania the only one way is to have uni-
fied higher education system.
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QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DT10:
The knowledge economy: Universities:20 %; Higher Educational Institutions: 5%
The commercial economy Universities:30 %; Higher Educational Institutions: 10%

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DT10:

Um definitely is correlated for sure. I couldn’t imagine innovation development of
innovation ecosystem without highly educated human ahh capital, but I would say
highly educated human capital if we are talking about just highly educated population
or highly educated human capital. Because, I would say maybe not everybody would
become from population would become how to say I can imagine the capital is some-
thing a what a what already brings so called added value and um. As I said for sure they
are interlinked and higher education and innovation ecosystem they are interlinked
very a lot, very a lot but of course it depends on very a lot on content of education and
and outputs of education if we if we have you know we have to have move completely
different I would say education model because we are paying too much attention on
just giving knowledge and a not enough attention on learning how to how to work with
those knowledge transforming into maybe great amount of it into innovative products
and other things like that commercial you know and so on and so on. So I think that
a as I said if we would have unified higher education system um we would really have
clear stream those people who are research oriented and fundamentally oriented learn-
ing and those who are practice oriented and it is better to learn them to work together
while they are studying and not expect that one when they finish studies they will learn
by themselves it is not true. So, I would say um to um now I see that young people um
they see situation in society they often want to be knowing almost everything when
they know almost everything it appears that they know almost nothing you know quite
deep. People are not how to say people want to to um how this word in English you
know insurance or assurance. Education they see kind of insurance for the future I
would learn a little bit of this of that of that I will see what will be in the future and I
think that at university young people should learn that it is safe and good thing to be
focused on a on a concrete field not specialty but field and know how to cooperate with
other people in you know what are competencies to know about competencies of of
people with different education for example in the same field but different education I
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mean university education and college education and so on and so on. So, I would say
in Lithuania yes we are very proud to have one of the highest a how to say, result, not
result, how to say achievement in Europe talking about how much young how much
people in general compare to general population are those with higher educations. We
are very with high results in this field but so far, we are not as good in innovations as for
example other countries. So not only number of education, quality of education is very,
very important and I think innovations is often nothing new nothing to deal with com-
pletely new things. Innovations in many cases is new quality of the same things of rarely
known things and a and to understand people these very you know thing these very
sensitives things is not easy is not only a knowledge of matter it is a matter of knowledge
it is a matter you know of of um mindset in general and a and a this different mental-
ity often you know, people have to change in their mentality I would say in often cases

QUESTION 1

Please explain how the curriculum of academic education and vocational educa-
tional training provided by higher education fundamentally contributes to talent de-
velopment in Lithuania.

DT11:

Curriculum is designed based on the needs of the labour market that are identified
during the extensive discussions with social partners from the public sector, NGOs, and
business.

Curriculum is constantly modified according to the feedback provided by the students,
alumni network and employers (or social partners).

Currently universities are trying to make their study programs international, interdis-
ciplinary and oriented towards the development of skills that are critical in the age of digi-
tal economy (e.g. emotional intelligence, creativity, communication, analyzing and man-
aging data, etc.). These skills are developed by integrating modern teaching and learning
methods (e.g. action based learning, deliberate practice, etc.) into the curricula as well as
by using distance, blended or hybrid learning technology to make the knowledge acquisi-
tion available to various social groups.

QUESTION 2
Please choose the skills that the higher education policy of Lithuania deems most
common or least common for human-centric innovation ecosystems:

DT11:
Motivation/drive: most common
Leadership skills: most common
Creativity skills: least common
Risk taking/ showing initiative: least common
Flexible and an adaptable attitude (Psychological): least common
Industry-related skills through practical experience: most common
Global mindset: least common
Entrepreneurship skills: most common

261



Decision-making skills: most common

Strategic thinking: least common

Communication skills: most common

Collaborative skills: most common

Analytical skills: most common

Quantitative skills: most common

Critical thinking/ Problem solving skills: least common
Other skills

QUESTION 3

Please describe the infrastructure already in place in the higher education system
that enhance the knowledge of population in various technological and non- techno-
logical fields of study? Please describe the basic, advanced teaching and research and
development facilities that helps to form the talented human capital?

DT11:

The most widely used infrastructure to enhance the knowledge of population include:
university libraries; commercial learning courses for the social partners; distance learning
(though the latter is more available for the students of the university than for the broader
community; Lithuanian MOOC:s are still not very common); consulting projects where
universities are offering their research services and resources to help the public sector and
business to solve some important problems and gain additional know-how.

QUESTION 4

How can Lithuanian universities and higher education institutions be more effec-
tive in the engaging talented human capital (local and foreign talent) and simulta-
neously created a human-centric innovation ecosystem for aspiring entrepreneurs?
Please describe what are the right kind of incentives in the Lithuanian system that
allows human capital to pursue innovation.

DT11:
N/A (1 think this question is similar to the question No 10, so some answers are pro-
vided there).

QUESTION 5

Recently Lithuania has moved up its place in its regional innovation activities. How
has the higher education policy contributed to this advancement? Please comment on
actual instances.

DT11:

The higher ranks in regional innovation activities were fostered by the EU funding that
are extensively used by universities and their social partners, and actually are the main
source of income for some businesses in Lithuania (e.g. IT sector).

Another factor is merging of the universities due to the strong competition in the market.
It forces higher education institutions to seek the new forms of organisational management
and study process organisation in order to improve the quality of their services.
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QUESTION 6

Are the present socio-economic conditions, industrial and sectorial environment
of Lithuania harmonious for innovation ecosystem to thrive? Please comment on a
few examples.

DT11:
N/A (the question requires competence in the field of economic politics).

QUESTION 7

Several factors such as technology, capital and human capital contribute to innova-
tion. What features of the human factor is responsible for innovation and economic
growth in Lithuania?

DT11:
NJ/A (the question is not clear enough and I think it requires some competence in the

field of psychology).

QUESTION 8

There have been recent reforms and structural changes in the higher education sys-
tem of Lithuania. To what extent will these new reforms significantly impact the devel-
opment of human-centric innovation ecosystems now and in the future? Have these
reforms been impacted by the steady migration/emigration patterns in Lithuania?

DT11:

The reforms in higher education has been mainly impacted by the competition in
higher education system and more opportunities to study abroad. So, higher education
institutions now compete not only within the boundaries of Lithuania, but also on the in-
ternational level. Also, a huge decrease in the quality of studies and research was noticed
during the last 10-15 years, that also had an impact to the recent reforms. The positive
impact of these reforms are that the universities are forced to change themselves in order
to improve the products/services their provide, and this certainly affects the human-cen-
tric innovation ecosystems bringing closer together all the players.

QUESTION 9
How involved are businesses and the industrial sector in Lithuania in enhancing
the higher education system? Which sectors are more active/ inactive with the system?

DT11:

Businesses and the industrial sector in Lithuania are more and more actively involved
in the processes of higher education system. The main processes they participate is teach-
ing (practitioners coming to share their knowledge with the students) and research (when
enterprises provide commercial research project proposals for the higher education insti-
tutions). However, in my opinion the most active players in higher education are from the
IT and financial sector.

QUESTION 10
How can higher education inspire potential talented human capital to drive innova-
tion and growth in Lithuania? Can this be achieved through a formal academic educa-
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tion offered by universities or vocational educational training offered by higher educa-
tion institutions? What are the necessary components for such ecosystems?

DT11:

Higher education inspires innovation through the innovative teaching and learning
methods, and through the example of being innovative itself. If the students would see
what innovations and how have happened at their own university during their 2-3 years
of studies, they would become more risk-taking, creative, and change prone themselves.
All these things are necessesary for the innovations to happen. Not only curricula is im-
portant, but also innovations that happen at the university itself.

QUESTION 11

Human-centric innovation ecosystems are fundamentally built on the knowledge
and commercial economy. Please explain the percentage of universities and higher
educational institutions in Lithuania that are contributing to the development of each
of these economies:

DT11:

The knowledge economy.

The commercial economy - I would say the majority of players in the market of
higher education in Lithuania are still contributing to the commercial economy since the
study programmes and the teaching/learning methods are more oriented towards what
is needed right now in the labour market without little emphasis of what will be needed
in the future. Research is also more oriented towards current needs and current problem
solving meanwhile some conceptual problems get little attention because of the funding
schemes of the research.

QUESTION 12

Please describe whether higher education and a large stock of highly educated hu-
man capital (educational attainment) is correlated to the development of human-cen-
tric innovation ecosystems? Would having higher education training or qualification
contribute more economic activities and wealth in Lithuania?

DT11:

Having higher education training and qualification is always important, but the fea-
tures of national character and history also play an important role in human-centric
innovation ecosystem (i.e. innovation ecosystem in the US is different that innovation
system in Lithuania, but both countries can be equally innovative). So, it is important
to have that cultural aspect in mind because it helps to understand what elements of the
innovation theory will and what will not work in practice within different political, eco-
nomical, social and cultural contexts.
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Keisha LaRaine Ingram

THE IMPACT OF THE HIGHER EDUCATION POLICY ON
THE DEVELOPMENT OF HUMAN-CENTRIC INNOVATION ECOSYSTEMS
IN LITHUANIA

INTRODUCTION

Thematic relevance of the dissertation. Progressive economies all share a common
element to quality innovation: talented, human capital. In countries where innovation
occurs at a moderate pace, the assumption is that education does not necessarily render
better economic benefits (Jucevi¢ius, 2004). However, collaborative platforms between
universities, governments and industries that generate the commercialization of knowl-
edge and skills for innovation (Lowe, and Marriott, 2006), could potentially work better
when a strategic, human-centric approach is applied. Therefore the creation of human-
centric innovation ecosystems is crucial as human-centric is the core of innovation and
when channeled through higher education learning, a curricula developed with innova-
tion in mind results in human capital that are problem-solvers (Weisberg, 2006; Stern-
berg; 2009; Isaksen, Dorval and Treffinger, 2010; Proctor, 2018). A systematic critical
literature analysis has highlighted several problems relevant for management sciences:

- 'The traditional approach to innovation by the higher education sector is inclined

to train and educate the human-resources for innovation without understanding
role of the problem-solving aspects of innovation entails iteration, empathy and
an interdisciplinary approach to the creativity process (Isaksen, Dorval, Treffin-
ger, 2010). These traits, equivalent to human-centered design, when applied to
achieve innovation enables total involvement of the end-users of innovation in
the problem-solving process (Roser et al, 2009; Smorodinskaya et al., 2017; Lu-
thans, Youssef and Rawski, 2011; Proctor, 2018). As such, the human resources
tend to view innovation in an abstract sense where it created for the people and
not with the people that it should impact on. This leads to higher education be-
ing remote and inertial to innovation when it comes to human resources devel-
opment for problem-solving aspect of it (Buchori and Malik 2004; den Ouden,
2011; Nagshbandi, 2017; von Stamm, 2011; den Ouden, 2011; Choudhary, 2017);
- Problem-solving is the attribute that defines quality innovation and innovation
ecosystems (Luthans, Youssef and Rawski, 2011; Proctor, 2018). The university
setting could ideally be the starting point for human-centric innovation eco-
systems as it consists of the perfect environment to incubate opportunities to
establish human resources stakeholder cooperative ecosystems in addition to
offering formal education and vocation training directly related to innovation
(Jongbloed, Enders and Salerno, 2008; OECD, 2017). Yet as potential conven-
ers and collaborators for quality ecosystems, the higher educator sector greatest
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impact to nations through innovation is the large quantity of human resources
it generates annually which leads to how the policy that support this trend dem-
onstrates that talented human capital from higher education systems does lead
to quality innovation outputs (European Commission, 2003; Laredo et al., 2007;
Ramirez-Corcoles and Manzaneque-Lizano, 2015; Zaharia et. al., 2016; Pedro et
al,, 2019; Chang et. al,, 2019);

- Opportunities to apply ecosystems theories such as business ecosystems, entrepre-
neurial ecosystems, innovation ecosystems and knowledge-based ecosystems to
expand the scope of the higher education sector’s contribution to innovation is sig-
nificant (Tansiti and Levien, 2004; Moore, 1993:1996; Pralad, 2005; van der Borgh et.
al, 2012). However, the advent of the knowledge society have increased the impor-
tance of integrating the human-centered design for value capture from innovation
considering the number of human-centric activities linked to it (Moore, 1993:1996;
Buchori and Malik 2004; den Ouden, 2011; Nagshbandi, 2017; von Stamm, 2011;
den Ouden, 2011; Choudhary, 2017). The higher education sector is no exception
to this. This dissertation will generate new knowledge on how human-centric in-
novation ecosystems as a resource in the higher education sector, can strategically
capture value for all stakeholders and beneficiaries of the ecosystem.

Level of research of the scientific problem. The dissertation is based on the human-
centered approach to innovation in the context of knowledge society era. Quality human
capital for innovation is conventionally trained and developed through the formal sys-
tems of the higher education sector, promulgated by the supporting internal and exter-
nal conditions of human-centric innovation ecosystems. Application of human-centric
innovation ecosystems is a theme that has been insufficiently explored however is evi-
denced by the features of the knowledge society. The term “human-centric innovation”
is predominantly linked and explored in smart technologies, artificial intelligence and
robotics fields, with human-centric in the management field of marketing pertaining to
several terms such as “customer-centric, customer-focused, human-centered or people-
focused” which are all human centric names due to the object of the product offerings.
Human-centric innovation does exists and have emanated from eminent global think-
tanks, organizations and companies such as the Global Innovation Index (GII) (Cornell
University, INSEAD, and WIPO, 2014), IBM (2020), Fujitsu (2014) and the human-cen-
tered design as the strategy for achieving value capture in innovation in the knowledge
society. As a strategic resource for human-centric innovation, human-centric innovation
ecosystems through the human factor achieves the implementation and developmental
aspects of it (Alpkan, et al. 2010; Mahsud, Yukl, and Prussia, 2011; Mariz-Perez, et al.
2012; Prajogo and Oke, 2016; Kianto, Sdenz and Aramburu, 2017). The role and social
value of human capital for enterprise or institutions success is acknowledged in research
conducted on advanced economies that have benefited and are the pacesetters for in-
novation (Lauzikas and Miliaté, 2020a). This is crucial for increasing the intellectual
capacity of the human resources for regional development of nations (Neverauskiené
and GruZevskis, 2009; Lauzikas and Miliaté, 2020a & 2020b; Szara and Slusarczyk 2020).
Research on human capital development have assessed the various the investments pos-
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sibilities and integration of human capital into the labor market for national develop-
ment. This revealed that while conditions at the regional level are not created for adults
who seek to get occupation or requalification, it is crucial that investments for qualifica-
tion or re-qualifications is allocated to the improvement of the human resources for in-
novation (Rodriguez-Pose and Vilalta-Bufi, 2005; Neverauskiené and Gruzevskis, 2009;
Sverdlova, 2014; Laskowska and Danska-Borsiak, 2016; Aleknavicitté, Skvarciany and
Survilaité, 2016; Prakapaviciaté and Korsakiené, 2016; Kottaridi, Louloudi, and Karkala-
kos, 2019; Lauzikas and Miliiité, 2020a & 2020b; Szara and Slusarczyk 2020; Capsada-
Munsech and Valiente, 2020; Delaney, 2020). Moreover, the concept of human capital
is not adequately reflected by the personal qualities (attributes) of individuals, rather
through the personal qualities (general competence) in the qualification structure of em-
ployees have increased (Heckman and Rubenstein, 2001; Heckman and Carneiro, 2003;
Heckman, 2007; Heckman, 2008; Neverauskiené and Gruzevskis, 2009; APA, 2018;
Holmberg-Wright and Hribar, 2016; Alva, 2019; Lauzikas and Miliateé, 2020a & 2020b;
Szara and Slusarczyk 2020). A number of studies conducted on the higher education
policy in innovation have addressed the interface between the higher education sector to
the competitiveness and development of economies, not many have analyzed the impact
of the policy on the development of human-centric innovation ecosystems. The impact
of the higher education policy is very significant and in terms of innovation ecosystems,
many researchers have investigated it as concepts of knowledge transfer and knowledge
resource (Frankort, 2013; Schofield, 2013; Belitski and Heron, 2017; O’Reilly et. al 2019;
Appio et al, 2019), university-industry cooperation (Schaeffer et. al, 2018; Ranga et al,
2017; Markkula and Kune, 2015; Jin-fu, 2010; Mascarenhas et al, 2018) entrepreneur-
ships (Portuguez Castro, et al, 2019; Belitski and Heron, 2017; Bischoft, 2018; Carvalho,
et al 2010; Brush, 2014) smart specialization (Romano et al, 2014; Jucevi¢ius et al, 2016;
Lopes et al, 2018; Lopes et al, 2020; Santos and Caseiro, 2015; Nieth et al, 2018; Schiuma
and Carlucci, 2018), entrepreneurial universities (Guerrero et al, 2016; Schiuma and
Carlucci, 2018; Secundo et al 2019; Markkula and Kune, 2015; Romano et al, 2014),
open innovations (Carayannis and Campbell, 2011; Schiuma and Carlucci, 2018), social
innovations (Romano et al, 2014; Markkula and Kune, 2015; Schaeffer et. al, 2018; Ap-
pio et al, 2019) and as a dynamic capabilities resource (Heaton, Siegel and Teece, 2019).

Human-centric innovation ecosystems is a strategic resource that could improve
innovation and higher education outcomes, dualistically. The EU higher education sec-
tor in itself have consistently undergone many major reforms for the last three decades
to address both issues (Nokkala, 2007; Corbett 2011; Hoffman and Holzhuter, 2012;
Enders and Westerheijden, 2011; Lipnicka and Verhoeven; 2014; Jongbloed, Enders
and Salerno, 2008; OECD, 2017; European Commission, 2018j; European Commis-
sion, 2019). Due to the skills mismatch leading to low productivity levels in labor,
cyclic fluctuations in the labor market and regional innovation development, this mis-
allocation has consistently led to the reduction of productivity gains from the human
capital (Stoll, 2005; Galgoczi and Leschke 2016; McGuinness, Konstantinos and Red-
mond, 2017; WEE, 2019). At the planning stage of policy, the higher education should
expand to include strategies that incentivize the outputs of cooperation activities that
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collectively address the managerial challenges of skills mismatch and talent develop-
ment. Currently structural funds address this however through a formal ecosystem
framework at the national policy planning stage for the higher education sector, could
collectively generate human-centric initiatives to address talent development and
skills mismatch challenges issues. Harmonious ecosystem environment is dependent
on integrating managerial strategic targets for survival and value generation. The large
networks of the higher education sector already have incentives and tools in place
to support such environments for increasing the sector’s contribution to innovation
(Mason, 2009; Holmes and Mayhew, 2015; Delteil, and Kirov, 2016; Houston, et al
2016; Camilleri and Camilleri, 2016; Dewi and Suharti, 2018; Editor, 2018; Capsada-
Munsech and Valiente, 2020). However, qualitative tools within an ecosystem frame-
work could enhance the tangible outcomes of the higher education sector contribution
to innovation in the knowledge and commercial economies. This would be useful for
evaluating the true level of skills mismatch from the sector.

The value framework of the internal and external environmental networks of eco-
systems is crucial for success through strong cooperation activities and alliances that
strengthens it (lansiti and Levien, 2004). This is the same for the higher education
sector where research supporting this have claimed greater satisfaction levels on the
outcomes and value of the outputs generated. Moreover assessing the innovative de-
velopment of an industrial enterprises entails research on how the perceived risks and
threats that affect the innovative activity could impede potential success (Penrose, 1959;
Schultz, 1960; Schultz, 1961; Romer, 1986; Lucas, 1988; Barro, 1990; Teece et al., 1997;
Heckman and Rubenstein, 2001; Heckman and Carneiro, 2003; Kamath, 2007; Al-Ala-
wi et al., 2007; Heckman, 2007; Heckman, 2008; Ramirez-Coércoles and Gordillo, 2014;
Mahoney and Kor, 2015; Pedro et al., 2019; Chukurna et al, 2020). Applying this to
human-centric innovation ecosystems in the higher education sector, greater contribu-
tion to innovative success comes from strong cooperation, trust and sustainable solu-
tions within an ecosystem framework. Governance and management of human-centric
innovation ecosystems entails the New Public Governance (NPG) model research and
theory framework incorporated with the modern organizational practices of the inno-
vation-driven private sector. This could generate new knowledge on innovation ecosys-
tems that adopt the human-centered approach and contribute to the fields of New In-
stitutional (NT) and Resources Dependency Theories (RDT) in management sciences.

Scientific problem. What are the theoretical principles for human-centric inno-
vation ecosystems development and how should the impact of the higher education
policy be evaluated.

Dissertation research object is evaluate the impact of the higher education policy
on human-centric innovation ecosystems.

Dissertation research aim. To empirically evaluate the higher education policy im-
pact on human-centric innovation ecosystems. The proposed suggestions developed
from the evaluation would support the management and strategic use of human-centric
innovation ecosystems to strengthen the competitiveness of higher education sector.
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Dissertation research objectives formulated to achieve the aim of the dissertation are:

5. To critically analyse literature on ecosystems, human capital, higher education
systems and develop a conceptual framework of the ecosystem.

6. To conduct an empirical research to assess the relevance of the human-centric
innovation ecosystems framework developed using Lithuania as an experimen-
tal case;

7. To designate the position of human-centric innovation ecosystems in the higher
education sector from the main findings and its application in the management
and planning of institutions and resources.

8. The use of human-centric innovation ecosystems as a resource for strategy devel-
opment in the decision-making and planning processes for the higher education
sector from the main insights of the empirical research findings.

Dissertation research methods. Systematic, critical review of scientific literature
and articles. Document analysis on national cases of EU Member States policy on higher
education and innovation outcomes using the New Public Governance perspectives in
addition to New Public Management and New Public Policy theories. Further on in the
analysis, it was necessary to evaluate ecosystems, human capital and institutions within
the higher education sector according to the New Institutional and Resources Depend-
ency Theories as resources and institutions interconnected according to the objectives
set for innovation and ecosystems” development. A conceptual theoretical framework
was developed for human-centric innovation ecosystems to identify the stakeholders
and beneficiaries and their role, processes of how the ecosystem should work at each
level and the value creation captured. In order to test if the developed theoretical frame-
work is correct and valid as a strategic resource for the higher education sector, it was
necessary to conduct a qualitative case study and get insights from Experts with scientif-
ic and practical knowledge in the field. Prior to the data collection process, unstructured
observations were done on the higher education environment. The following steps were
then applied for collecting data in the field: (a) formalizing interviews with the experts;
(b) case study on the Republic of Lithuania (c) constant comparison process, data satu-
ration, coding and extraction of the themes using Nvivo (2019) to assess the qualitative
dimensions for human-centric innovation ecosystems development according to the
Expert’s responses. The next step was to further evaluate from the findings, the impact
of the higher education policy according to the strategic needs of higher education sec-
tor. This was done through inductive analysis on the findings from the research.

Scientific novelty of the dissertation. The novelty is determined by the aim and
objectives of the scientific research. In the course of developing research, the disserta-
tion will significantly supplement knowledge to the field strategic management and
planning of management sciences in the following ways:

6. The concept of human-centric innovation ecosystems is defined according to
how the ecosystem is developed using the human-centered attributes of the
human factor to achieve innovation skills useful to create quality innovation,
through utilization of the formal higher education skills and training attained.
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7. After conducting a critical review of scientific literature on ecosystems, human
capital, higher education systems, a conceptual framework of human-centric in-
novation ecosystem was developed. The constructed framework permitted eval-
uation of value creation in the ecosystem at all levels for the stakeholders and
beneficiaries of the higher education sector.

8. Relevance of human-centric innovation ecosystems is emphasized according to
how it used as a strategic resource for the higher education sector. Focus areas
for effective utilization of human-centric innovation ecosystems in the higher
education sector are assessed according to the insights from the Experts:

3.7. Strengthening of collaborative networks with stakeholders and beneficiar-
ies to address smart specialization and skills mismatched should be ori-
ented towards new practice and learn or innovate and research degree pro-
grams in higher education institutions.

3.8. Align higher education institutions study programs to the labor market
through collectively affiliating the mission, objectives functions of the eco-
system according to each stakeholder and beneficiaries’ needs strengthens
the performance of higher education sector, structure and functions both in
quality and quantity.

3.9. The evaluation of non-higher educational factors relative to human capital de-
velopment for contribution to the knowledge and commercial economy, would
be monitored by the quality assurance indicators developed for the ecosystem.

3.10.The significance of the socio-economic, industry, academia and secto-
rial stakeholder environment in human-centric innovation ecosystems be
monitored by the quality assurance indicators to measure how those factors
support the ecosystem’s survival.

3.11.Tools and resources developed to measure the performance, outcomes, pro-
cesses and impacts on the development of the ecosystem should be done as
a ratio to the inputs.

3.12.Provide a comprehensive approach to support management teams in the
higher education sector in the process of analysis and decision-making of
the ecosystems strategy to increase the competitive advantage of the sector.

9. The position of human-centric innovation ecosystems is conceptually at the stra-
tegic planning phase of policy for the higher education sector.
10. Human-centric innovation ecosystems is set as a strategic goal in line with high-
er education institutions mission and vision to innovation.

Defended statements.

- Applying human-centric innovation ecosystems at the planning stage of policy
for the higher education sector effects cooperation networks through the strate-
gies developed to collectively address the challenges and issues of talent develop-
ment in the sector.

- The problem of generating a harmonious ecosystem environment in the higher
education sector is to integrate human-centric innovation ecosystems in each in-
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stitutions according to the managerial targets set by policy; currently existing in-
centives in place to support such environments are formalized cluster networks
in the biotechnologies, nanotechnologies and fintech sectors that are hardly ap-
plicable to the large networks of the higher education sector.

- Using human-centric innovation ecosystems would make visible the sector’s
input and future performance as a ratio of the outcomes; there is a scarcity of
qualitative tools to measure the tangible outcomes of the higher education sector
contribution to innovation in the knowledge and commercial economies within
an ecosystem framework.

— 'The value of human-centric innovation ecosystems is identified from the levels
of inputs of the ecosystem to the knowledge and commercial economy; the qual-
ity assurance indicators set by the higher education sector for monitoring the
ecosystem would disclose this.

Main findings of the dissertation research. In the course of the research conduct-

ed, the following significant findings have been achieved:

- Human-centric innovation ecosystems are embedded in a network of actors in
higher education sector. Its suggested position is at the planning stage of policy
development due to the strategic nature of the ecosystems to support the mana-
gerial functions, vision and mission of the higher education sector for the devel-
opment of human capital for innovation.

- The case study of Lithuania revealed that policy related to education and train-
ing, lead stakeholders and beneficiaries to proactively choose methods concur-
rent and supportive of innovation ecosystem development. Therefore, the impact
of policy at the planning stage of human-centric innovation ecosystems develop-
ment is evaluated according to the kind of solutions formulated to strengthen the
collaborative networks with stakeholders and beneficiaries of the ecosystem.

- Technically oriented higher education institutions that have stronger and closer co-
operation with its stakeholders and beneficiaries in businesses and industry within
human-centric innovation ecosystem network have a high smart specialization and
entrepreneurship profile. Research-oriented higher education institutions that co-
operate closely with partners in HORIZON2020 projects, participate in competi-
tive funding to support scientific and research activities leading to innovation have
a high research profile. These instances indicate stronger partnerships and coopera-
tion and strengthens the higher education sector’s competitive advantage.

— 'The attributes of the human capital derived from the internal and external envi-
ronments for human-centric innovation ecosystems in HEIs, are higher in entre-
preneurships, being different innovative and collaborative. Within human-cen-
tric innovation ecosystems, quality assurance indicators monitor the qualitative
inputs, processes, results, outputs and outcomes on the attributes of the human
capital for innovation.

- 'The significance of the socio-economic, industry, academia and sectorial stake-
holder environment in human-centric innovation ecosystems permit the formu-
lation of quality assurance indicators to measure the ecosystem’s survival.
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The suggested tools and resources for monitoring of the quality assurance are:

6. Quality of human capital produced.

7. Incentives for talent development.

8. Greater cooperation ties among key actors (stakeholders and beneficiaries).

9. Institutions in the higher education sector’s strategic goals.

10. Institutions functions (role) in higher education sector to innovation value creation.

- Most progressive institutions in the higher education sector have stronger co-
operation ties, an internal and external environment aligned to its vision and
mission, centrality of innovation in its activities, quality human capital and tal-
ent. The findings indicate that strategic monitoring of the quality assurance indi-
cators evaluate the ecosystems’ competitive advantage status through outcomes
and outputs generated. This shows that the features and attributes of ecosystem
have taken into account quality rather than quantity as well.

- Greater cooperation strengthens the higher education sectors’ position to the
knowledge and commercial economies. Through human-centric innovation
ecosystems, the higher education sector contributes to the continuous develop-
ment of these economies through the quality of the human capital produced and
talent developed through its systems. Both knowledge and commercial econo-
mies requires human resources, first, to create the technology and digitization
platforms for instant access to knowledge, then secondly develop the tools for its
commercialization. The quality assurance indicators of human-centric innova-
tion ecosystems evaluate the strategies for integrating more practical learning
and research into studies also as a ratio of inputs to processes, outputs and out-
comes in the knowledge and commercial economies.

- Higher education institutions in Lithuania contribute to both knowledge and
commercial economies however positioning human-centric innovation ecosys-
tems into the functions would enable systemic quality evaluation of inputs into
the commercial and knowledge economies.

- Higher education sector’s systems of learning, practice and research aligned
closer to all stakeholders and beneficiaries involved particularly for the expec-
tations on the outcomes of higher education attainment. Human-centric inno-
vation ecosystems ensures that institutions forming its network align teaching
methods that are relevant and inclined to the knowledge society, beneficial for
stakeholders and actors and ensures that quality and quantity of outputs are
measurable. Strategic partners developed through these collaborative structures
and relations have greater importance and presence in policy development for
the higher education sector. Utilization of human capital and talent as resource
tools and strengthened collaborations across institutions results in greater re-
source optimization in human-centric innovation ecosystems.

Practical value of the dissertation research findings. The comprehensive frame-
work of human-centric innovation ecosystems is significant for the higher education
sector due to the following reasons:
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- Human-centric innovation ecosystems is a strategic resource in management
sciences for monitoring quality ecosystems that create innovation aligned with
the objectives, missions and functions of its stakeholders and beneficiaries. The
ecosystem was evaluated qualitatively according to how it served the purposes of
the higher education sector as a strategic resource tool for strategy development
to capture value in innovation. This new and significant for management science.

- The conceptual theoretical framework developed for human-centric innovation eco-
systems is relevant and correct as it is suitable for assessing research on human-cen-
tered type innovation through the human capital possessing higher education. This is
new knowledge generated on innovation ecosystems features that adopt the human-
centered approach to human capital development in the higher education sector.

- The research additionally designated the true position of human-centric in-
novation ecosystems in the higher education sector. This is new and useful as
the practical benefits are the management science approach utilized to develop
better strategies for quality collaborative ecosystems leading to new synergies,
greater optimization of resources and improvement of the higher education sec-
tor’s general performance in addressing issues with all its valued stakeholders
and beneficiaries of the ecosystem’s network.

Implications of the scientific problem. The main implications of the impact of the
higher education policy on the development of human-centric innovation ecosystems are:
— Cultural and socio-economic (macro-environment). The socio-economic and
cultural environment also determine whether human-centric innovation eco-
systems harmoniously develop considering the factors, actors and funding to
support it as a strategic resource for the higher education sector.

- Institutional (eso- and meso-environment). The institutional implication origi-
nates from possible weak inter- and intra-cooperation between institutions im-
pede the ecosystem’s development. The overall internal and external institutional
environment, resources, technology and infrastructure needed to support its
functions should be considered as well.

- Skills development (micro-environment). Human-centered features such as
trust, communication, organizational and institutional culture to innovation are
several barriers to human-centric innovation ecosystems development in the
higher education institutions.

- Individual (talent). At the individual level, human-centered features such as
skills development, aptitude and an inherent motivation for innovation.

Structure and organization. The dissertation is structured according to the formu-
lated aims and objectives of the dissertation. Part one consists of a critical and overview
on literature developed on ecosystems, human capital development, higher education
systems and governance which are significant for developing the theoretical frame-
work of human-centric innovation ecosystem for the empirical research. Part two
consists of the rationale of the methodology for the research, methods and data collec-
tion instruments. Part three consists empirical research and evaluation of the practical
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applicability of the findings according to the impact analysis of human-centric innova-
tion ecosystems development. Figure 1 provides the structure of the dissertation.
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Figure 1. Structure of the Dissertation
Source: Developed by the Author
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OVERVIEW OF THE CRITICAL ANALYSIS OF LITERATURE
ON ECOSYSTEMS, HUMAN CAPITAL AND HIGHER EDUCATION SYSTEMS
AND GOVERNANCE

Innovation ecosystems, human capital and the peculiarities of human-centered
type higher education institutions are disruptive terminologies that enhance the social
and economic value of the novelty of human-centric innovation ecosystems. Innova-
tion ecosystems in scientific literature have evolved from business to entrepreneurial
innovation ecosystem model which are not the same as human-centric innovation
ecosystems though they share a common actor, the human factor. Human-centric in-
novation anthropocentrically describes innovation that improves the quality of life
for humans. Human-centric innovation ecosystems are the networks that permits the
creativity process with humans involved. Analogizing these ecosystems through New
Institutional theory, Resource Dependency Theory and Isomorphism Institutionalism
uncovers the key features for the human factor necessary for human-centric innova-
tion ecosystems. The role of human factor in human-centric innovation ecosystems
thus requires an education policy that fosters the nurtured and educated skills capaci-
ties of individuals. The cognitive abilities of the human capital such as individual per-
sonality traits, a global mind-set, creativity, critical thinking, problem-solving, analyti-
cal and decision-making skills, as well optimism, empathy and motivation highlights
the economic and social value of human capital development attained through lifelong
learning education. Linking these human-centered attributes, human capital, is in-
deed related to quality innovation ecosystems. In addition to the aggregate of abilities
garnered as well as the basic competencies acquired from the natural surrounding
environment of a human being’s life proves the aggregation of this invaluable ‘capital

The analysis further indicated the need to consider the models of higher education
system as generated through the national education policy during the empirical research.
This is requisite in order to understand the development and management of human-
centric innovation ecosystems, the ecosystem’s limitations and benefits, the traits of the
human capital linked to quality innovation outputs, the external and internal network
environment of the higher education sector as well as the ecosystem’s position relative
to these models of higher education systems. Moreover, the assertion that though higher
education policies could influence the prospective development of human-centric inno-
vation ecosystems, higher education institutions would benefit from the evaluation on
the managerial issues of such ecosystems holistically. This leads to greater strategic per-
ceptiveness on how the human-centered aspect of innovation progresses in ecosystems
and the depth of cooperation with the other stakeholders that are specific to enable HEIs
ecosystems to contribute to quality innovation through the talented human capital. The
comparative analysis revealed key important limitations of the critical analysis conduct-
ed. Using the theoretical rationale developed, the significance of reviewing actual cases
of higher education policy systems that impact human-centric innovation ecosystems
development, the position of policy to the interdisciplinary framework of management
of the innovation and innovation ecosystems is identified.
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The analysis further focused on the challenges of the EU that relate to policy-mak-
ing systems governance strategic approach to innovation to the higher education sec-
tor. From the comparative analysis, the higher education sector of each national case
was assessed according to the authentic contexts and associative interdisciplinary col-
laborative activities of each stakeholder or institutions responsible for contributing
to developing quality innovation ecosystems leading to innovation. The analysis ad-
ditionally provided knowledge building on the associative meanings behind the impli-
cations of policy that results from gradual development of human resources through
the higher education sector’s internal and external environments. This could serve as
a suggested approach to gain insights on the strategic background of regional inno-
vation linked to the higher education sector. The comprehensive analysis provided
more effective and evidence based strategic planning and management of education
and innovation-based ecosystems having a positive impact on the competitiveness of
human-centric innovation ecosystems for higher education institutions.

The analysis conducted on the correlation of how the higher education policy im-
pacts human-centric innovation ecosystems was not entirely comprehensive and lead
to an inductive research. At the regional level, analysis of the types of ecosystems that
is linked to the human-centered attributes of the problem-solving process from higher
education systems to innovation ecosystems was achieved through the comparative
assessment of EU Member States. This was done according to each categories of in-
novation performance outputs used as the initial sample. The evaluation was further
broken down from the macro-, eso-, meso-, micro- to the level of the human factor in
order to distinguish the novelty of human-centric innovation ecosystems networks as
managerial resources in strategic management systems.

Macro-level National Policy

Eso-level

Individual
Human Talent
-actor)

Figure 2. The Value of Innovation Modelled as Human-Centric Innovation Ecosystems at each Level

Source: Created by the Author according to DiMaggio and Pfeffer and Salancik, 1978; Powell,
1983; Powell and DiMaggio, 1991; Moore, 1993; Teece, 2007; Zott and Amitt, 2010; Nambisan and
Sawhney, 2011; Mitleton-Kelly; 2003; Moore 1993; Iansiti and Levien, 2004
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As seen in Figure 2 the interaction and matching the value of innovation at each
level translates to the fundamental conceptual framework for the human-centric in-
novation ecosystems. The theoretical conceptual framework developed describes most
important features of the human capital, the internal and external environments of
HEIs impacts, all actors including stakeholders and beneficiaries as well as non-higher
educational social and economic factors which strategically enhances its contribution
to the knowledge and commercial economy. The strategic value created from this eco-
system through the collaborative activities, investments into the development of the
human resources through higher education, skills development as well as training to
enhance human-centered attributes necessary for innovation. According to the criti-
cal analysis of literature, the conceptual framework should operate on two-fold basis
where skills and knowledge transference occurs simultaneously.
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I i || Smart ializati l o] izati | Start-ups, Scale-ups |
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HUMAN-CENTRIC INNOVATION ECOSYSTEMS

Figure 3. Theoretical Framework of Human-centric Innovation Ecosystems

Source: Created by the Author according to Penrose, 1959; DiMaggio and Pfeffer and Salancik,
1978; Powell, 1983; Powell and DiMaggio, 1991; Moore, 1993; Teece et al., 1997; Mitleton-Kelly;
2003; Iansiti and Levien, 2004; Al-Alawi et al., 2007; Teece, 2007; Zott and Amitt, 2010; Nambisan
and Sawhney, 2011; Mahoney and Kor, 2015; Alva, 2019.

279



The theoretical conceptual framework of Figure 3 is described according to its fea-
tures: Levels, Actors, Processes, Role of each Actor and the Value Creation at each Level.
This is outlined in Table 1 below:

Table 1. Features and Description of the Framework of Human-centric Innovation Ecosystem

Features of the

Framework Description

Levels Macro, Eso, Meso, Micro, Individual

Government, Industry, Angel Investors and Venture Capitals,
Public Sector Institutions, Private Sector, Human Factor, High-
er Education Sector;

Stakeholders and
Beneficiaries

a) Enabling ICT, Technological and Digital Support Infra-
structure;

b) Enabling Infrastructural Support;
Processes ¢) Policy (Education and Innovation);
d) Market and Economic Drivers;

e) Socio-Demographic Variables;

f) Environmental, Cultural, Nurtured Skills;

1) Producers of Human Capital Development: Policy (Educa-
tion and Innovation);

2) Production Sites of Human Capital and Talent Develop-
ment: Higher Education Institutions in cooperation with
the Private Sector, Public Sector Institutions, Merit-based
Paid Internships, Work Placements and Traineeships in
the Industry, through the support of Enabling ICT, Tech-
nological and Digital support Infrastructure and other

Role of each Actor Enabling Infrastructural and Support Facilities;

3) Consumers of Human Capital and Talent Development:
Government, Angel Investors and Venture Capitals, Pub-
lic Sector Institutions, Industry, Private Sector;

4) Outputs of Human-centric Innovation Ecosystems: Entre-
preneurships, Smart Specialization; Organizational Inno-
vation, Start-ups, Scale-ups, Knowledge Economy, Com-
mercial Economy;
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Features of the

Framework Description

Macro: Social, Economic, Improved quality of life and soci-
ety; Greater commercialization of research results, Knowledge
economy; Human-centered solutions, Attraction and reten-
tion of quality human capital; Focused innovation-led activi-
ties, Smart specialization, Start-up and scale-up economy, En-
trepreneurship;

Eso: Improved industry and sectorial collaborative activities,
Strategized industry-led innovation networks;

Meso: Diverse, human-centered innovation ecosystems, Eas-
ier transfer of knowledge and skills for greater coordination,
Greater collaboration;

Micro: Trustful, Openness Collaboration, Increased diver-
sity of innovation activities, Greater use of actualized skillset,
Training and knowledge skills developed according to market
and economic drivers, Inclusivity, Greater satisfaction in the
quality of the human capital, Increased competitiveness of the
Higher Education sector; Quality ecosystems

Value Creation at
each Level

Individual: Inspired and creative human resources, Improved
social and economic quality of life, Quality higher educa-
tion qualification, Skills- and knowledge-oriented, Problem-
solver, Citizenship, Trusting, Open, Entrepreneurial-minded,
Motivated, Leader, Shows initiative, Flexible and an adaptable
attitude (Psychological), Industry-related skills through prac-
tical experience; Global mind-set; Willing to take decision
and responsibility; Strategic thinker; Good communicator;
Collaborator; Analytic, Quantitative thinker; Risk-oriented

Source: Developed by the Author according to Penrose, 1959; DiMaggio and Pfeffer and Salancik,
1978; Powell, 1983; Powell and DiMaggio, 1991; Moore, 1993; Teece et al., 1997; Mitleton-Kelly;
2003; Al-Alawi et al., 2007; Teece, 2007; Zott and Amitt, 2010; Nambisan and Sawhney, 2011;
Mahoney and Kor, 2015; Iansiti and Levien, 2004; Alva, 2019;

The value creation of human-centric innovation ecosystems theoretical framework
is initially outlined at the Individual level are structured according to how the human
factor is developed to drive and be the creator of innovation. At the individual level,
the value creation of the framework is illustrated according to the benefits attained
through pursuing higher education studies or training and the associative incentives
from human-centric innovation ecosystems. At the Micro level the value creation of
the conceptual framework is illustrated according to the benefits construed for all the
actors of the framework. At the Meso, level the value creation of the conceptual frame-
work is illustrated according to the benefits developed through active cooperation,
greater and appropriate use of the knowledge, skillsets developed and training through
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the higher education system that match the actualities and demands of the market’s
needs. At the Eso level the value creation of the conceptual framework is illustrated
according to the benefits construed for the actors within that level, that is the Govern-
ment, Ministry policy makers, stakeholders and beneficiaries of the ecosystem. The
Macro level relates to the outputs of the conceptual framework of human-centric in-
novation ecosystems as well as the benefits for all actors of the ecosystem.

OVERVIEW OF THE RESEARCH METHODS AND
METHODOLOGICAL FRAMEWORK

The applied methodology, the grounded theory (GT) was chosen with the sole purpose
of extracting the theory from the data evaluated to assess the impacts of the higher educa-
tion policy on the development of human-centric innovation ecosystems. The epistemolo-
gy used was Chicago interactionism, which was adopted for the methodological position-
ing, with pragmatism chosen as the philosophical stance. By integrating the philosophical,
selected methodology, research methods and instrument, consistency was maintained in
a systematic manner for the research. Symbolic interactionalism was useful to analyze the
data generated from grounded theory research as it is rooted in pragmatism.

Data collection instruments for the research consisted of unstructured observa-
tions, case study and semi-structured interview questionnaire. The instruments were
appropriate as they were complementary to the other chosen qualitative methods used
in the empirical research. The unstructured observations, as a pilot study method, was
essential for rich data capture during the initial stage of the research. The case study
method provided further exploration and understanding to the pilot study on complex
issues surrounding the higher education sector management and development of the
human factor for human-centric innovation ecosystems.

Additional data for the research was collected through interviews with Experts from
September 2019 to October 2019 in the Republic of Lithuania. The questionnaire devel-
oped for the interviews was structured in parallel to the developed theoretical conceptu-
al framework of human-centric innovation ecosystems and the concepts and structure of
the theoretical background analyzed. Eleven experts formed the sample and represented
all spheres relevant to the research environment Lithuania. The method for choosing
the Experts was by snowball sampling method in conjunction with purposive sampling.

Theoretical sampling after the interviewing of the Experts, permitted the concep-
tual density process to analyze how well all the data collected had achieved satura-
tion level. Conceptual density occurs when all the responses are the same and no new
information has emerged during the interviews. This justified the selection of eleven
experts for the research as a larger sample could have led to difficulties identifying key
areas and themes from the data collected.

The next step of the research was analysis of the data collected from the interviews
using the coding process. Open, axial and thematic coding was applied to extract data
from the Experts’ responses for the qualitative analysis of the thematic categories de-
rived. This enabled the key focus areas from the findings for evaluation of human-
centric innovation ecosystem development.

282



Furthermore, the integrated qualitative evaluation assessed whether the findings
from the empirical research are correct and relevant to the conceptual framework de-
veloped for human-centric innovation ecosystems. Therefore, the findings from Ex-
perts semi-structured interviews and case study on the Republic of Lithuania were
evaluated to gain insights on how human-centric innovation ecosystems develop, its
usefulness and how it is strategized as a resource to improve the internal institutional
environment of the higher education sector. The evaluation of the higher education
policy impact on the development of human-centric innovation ecosystems was inves-
tigated to address the management issues of:

(1) The strategic management of human-centric innovation ecosystems and the
recommended qualitative indicators of human-centered attributes as well as
the associative implications to the ecosystem in the higher education sector.

(2) The correlation identified between talent development and innovation in the
areas of the knowledge and commercial economies;

(3) Identifying the designation of human-centric innovation ecosystems in high-
er education sector;

(4) Assessing and identifying the most important features of the human capial
developed from the internal and external environments HEIs. The role of
stakeholders, actors, non-higher educational factors of human-centric inno-
vation ecosystems relation to human capital development and contribution to
the knowledge and commercial economy;

(5) Estimating the significance of the socio-economic, industry, academia and
sectorial stakeholder environment in human-centric innovation ecosystems.

OVERVIEW OF THE EMPIRICAL RESEARCH AND EVALUATION
OF THE HIGHER EDUCATION POLICY IMPACT ON HUMAN-CENTRIC
INNOVATION ECOSYSTEM

The case study findings revealed that Lithuania still remains one of the leading EU
Member States for higher education attainment. The case study findings also indicate
that activities that directly connects the Lithuanian higher education sector with in-
dustry and business is evidenced by the expansion of the creative industries sector at
the international level. Though the case study revealed that significant investments to
broaden these networks and infrastructure of the higher education sector, humancen-
tric innovation ecosystems could provide guidelines for enhancing greater strategic
utilization of these resources by the Ministry of the Economy and Innovation and the
Ministry of Education, Science and Sports. Consequently, prospective opportunities
that create added value for the society would result.

According to the conceptual framework of human-centric innovation ecosystems,
higher education institutions could contribute more by collaborating with businesses
and with each other, rather than being just only the source for graduates. This would
be achieved through knowledge transference, dissemination of research results and
governing on how knowledge is used and acquired for the benefit of society. From the
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conceptual framework, entrepreneurships, talent, the tertiary education (higher edu-
cation) or the research sector, should collaborate with the private sector businesses as
well. Moreover, as entrepreneurships is an indicator measuring innovation rankings,
the case study revealed that the graduates from the Lithuania higher education sector
are not entrepreneurial. This leads to graduates employed in jobs that do not required
higher education qualifications. This affects the innovation indicators for Lithuania.

A human-centric innovation ecosystem works well when the higher education
qualifications attained are relevant to business needs. From the students’ side invest-
ing three or four years in the system to gain an advantage in the labor market is useful
when the qualifications attained are pertinent to business innovations or operations.
The conceptual framework thus indicates that strategic planning and monitoring of
higher education programs lessens the probability of online or self-taught teaching
programs to overtake on-campus, traditional higher education learning methods in
the sector. These programs usually offer shorter timespan for learning and training,
more relevant to the industrial and business sector labor market needs and self-reg-
ulating. The developed model would propose guidelines for a blended approach to
incorporate this learning alternative to traditional learning methods.

In acknowledging the human-centered approach to education operating as part of
digital ecosystems networks, development of customized study programs grants better
transition of the future workforce into their work environment. For Lithuania, the de-
mand for those customized education programs are more majors in the robotics, ICTs
and other digitalized, technologically related educational field areas. Thus, the higher ed-
ucation sector could reorient its strategic activities to contribute to Industry 4.0 ecosys-
tems development plan in Lithuania through human-centric innovation ecosystems that
futuristically forge symbiotic relations as a ‘Solution Providers’ to innovation. This would
be achieved through continuous collaborative activities that contribute to the develop-
ment of the Digital Technologies sector. As a key stakeholder, the study revealed that the
higher education sector could proactively provide degree programs at both the master
and bachelor level that are innovation-based, listed as part of the ‘Solution-Providers’
initiatives of the Industry 4.0 Plan. The study further revealed that the list of academic
higher education institutions differentiates from those institutions that are involved in
innovation-led (‘Solution-Providers’ activities). This is achieved through applied re-
search (capital and technology) and traineeships and apprenticeship activities (talent).

From the findings mapped onto the conceptual framework of human-centric in-
novation ecosystems, its physical layout would consist of other tangible infrastructural
entities such Science Parks, Research, Innovation and Development centers (compe-
tence centers), laboratories and testing centers, etc. The findings further revealed its
intangible infrastructure such as technology, ICT services, digital technologies and
the talent from higher education sector, expert services providers as well as other
cluster-based human resources and associations. A symbiotic relationship then results
between ‘Solution-providers’ (implementers of the ecosystem) and ‘Consumers’ (in-
stitutions that benefit from the ecosystem). According to the conceptual framework,
this would be the ‘Production Sites’ and ‘Producers’ of human-centric innovation eco-
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systems. The common element, similar to human-centric innovation ecosystems con-
ceptual framework, between the ‘Solution-providers’ and the ‘Consumers’ is talent.
Furthermore, the case study proved that with greater unification of activities between
the Ministry of Education, Science and Sports and the Ministry of Innovation and
Economy, to broaden innovation potential the proposed ecosystem would work base
on the strategies proposed from the conceptual model. As stakeholder and beneficiary,
both ministries could set the criteria regarding the type of State-owned resources both
tangible and intangible required for elevating and increasing the level of innovation-
led activities in Lithuania through talent, technology, smart specialization and capital
infrastructure that would be the ‘Outputs’ of the conceptual framework of human-
centric innovation ecosystems. By broadening Lithuanias innovation potential, the
current policy is built on the premise that innovation would be a circular activity
that leads to a wide range of opportunities. According to the layout of the conceptual
framework of human-centric innovation ecosystems, this should be a unified, close-
networked cooperative, systems consisting of all the mentioned actors, stakeholders
and beneficiaries regulated under the education and innovation policy of Lithuania.
This increases the higher education sector’s innovation potential to address existing
skills mismatch and shortages linked to quality innovation ecosystem development.

The case study of Lithuania and the experts feedback further provide insights on in-
stitutions on strategy development, however more efforts could lead to stronger part-
nerships and cooperation to address the issues in the higher education sector. Figure 4
summarizes how this process works:

Inputs from the External Environment
Higher education policy strategic development for the ecosystems’
mission, functions and objectives. Quality assurance indicators
are set for the ecosystems’ groups, sub-groups in higher
education systems.

I Strategic Planning and Evaluation

Institutional Internal Environment
Higher education sector strategic planning and management of human-
centric innovation ecosystems according to each institution’s mission
vision, goals, functions and key performance indicators.

y
Monitoring the Ecosystems'

Strategic Implementation and Monitoring ) >
v v Quality Assurance Indicators

e Human Resources Personnel
Physical and Intangible
Infrastructure

Capital

Technology

Facilities

Stakeholders and Beneficiaries

Figure 4. Strategy Development through Human-centric Innovation Ecosystems. Source: Created
by the Author
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A general approach for aligning higher education institutions study programs to the
labor market is supporting cooperation with stakeholders and beneficiaries through
collectively affiliating the mission, objectives functions of the ecosystem according to
each stakeholder and beneficiaries’ needs. This strengthens the performance of higher
education sector, structure and functions both in quality and quantity. The attributes
of the human capital derived from the internal and external environments for hu-
man-centric innovation ecosystems in HEIs, are higher in entrepreneurships, being
different innovative and collaborative. Within human-centric innovation ecosystems’
networks of stakeholders, actors, non-higher educational factors relative to human
capital development for contribution to the knowledge and commercial economy,
quality assurance indicators could monitor the qualitative inputs, processes, results,
outputs and outcomes. Using Pearson’s correlation, the Figure below indicates a major
linear relation exist between the ecosystem’s contribution to the knowledge and com-
mercial economy, and as such quality assurance indicators should be formulated for
the ecosystem to consistently monitor this.
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Figure 5. Correlation between Human-Centric Innovation Ecosystems Qualitative Outputs and
Outcomes to the Knowledge and Commercial Economies. Source: Developed by the Author

The significance of the socio-economic, industry, academia and sectorial stakehold-
er environment in human-centric innovation ecosystems from the case assessment
and the experts’ responses could permit quality assurance indicators to measure how
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those factors support the ecosystem’s survival. Using the Pearson correlation, a rela-
tion exists ranging from approximately 0.5 to 1. Quality assurance indicators should
be formulated to monitor this environment in the ecosystem as well. These tools and
resources that measure the performance, outcomes, processes and impacts on the de-
velopment of the ecosystem should be done as a ratio to the inputs.
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Figure 6. Correlation of the External Environment to the Survival of the Ecosystem.

Source: Created by the Author

The empirical research fulfilled the aim for evaluating the impact of the higher
education policy according to the theoretical conceptual framework developed for
human-centric innovation ecosystems. It also validated that the theoretical concep-
tual framework developed for human-centric innovation ecosystems is relevant and
correct. Furthermore, the suggested conceptual framework is suitable for assessing
research on human-centered type ecosystem development through the human capital
possessing higher education qualifications. The results obtained in the investigation,
such as qualitative insights on the thematic concepts and categories that indicate qual-
ity ecosystems development, are complementary for all stakeholders and beneficiaries.
This can be used for generating new knowledge about innovation ecosystems features
that adopt the human-centered approach. Human-centric innovation ecosystems
could be treated as a strategic tool in management sciences for understanding and
monitoring quality ecosystems that create value from innovation with its stakeholders
and beneficiaries of the ecosystem.
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The results obtained provided a better understanding of the attributes required for
ecosystem development. This evaluated according to inherent features of the talented
human factor, perceived as the initiator of human-centered innovation through quali-
fications skills attained, is new and significant for management science. The research
also provided an understanding on the objectives and functions of all actors, the net-
work structure of human-centric innovation ecosystems and assists the higher educa-
tion sector to identify and its contribution as well as concentrate on its most important
benefits and limitations. The results of empirical research are also new and useful for
institutions in the higher education sectors.



CONCLUSIONS

Conceptual framework of human-centric innovation ecosystem.

1. Human-centric innovation ecosystems is a strategic resource to address the
managerial challenges and issues of talent development for innovation in the
higher education sector. Its framework, composition and features enable fo-
cused-driven strategic design and decision making to result according to the
role and functions of institutions in the higher education sector. Capturing on
the cognitive abilities, skills and attributes of the human factor, the framework
developed enables its development for innovation.

2. Concurringly the conceptual framework developed for human-centric innova-
tion ecosystems value capture at all levels for each actor, stakeholders and benefi-
ciaries of the ecosystem. This is structured according to the level and ratio of the
human factor in innovation to the motivation and value of the abilities acquired.
As a human-centered structured ecosystem, it is recognized that talent and mo-
tivation for innovation is shaped according the environmental culture, support-
ing incentives technology and infrastructural facilities as well as the approach
of all agents of the ecosystem to innovation. From the most important features,
internal and external institutional environmental factors and socio-economic
conditions from the scientific literature, this resides on the value of cooperation
between all agents for the ecosystem to flourish and achieve the strategic goals
set for the higher education.

3. For value capture at each level, the conceptual framework entails strong integra-
tive, collaborative structures between each actor and institutions of the ecosys-
tem, which fosters its adaptability, flexibility, ease of transference of resources
as well as increasing the ecosystem’s efficiency as a resilient strategic resource.
Moderately this results in a great degree of resources dependency between actors
and institutions within the ecosystem to enable optimization, greater concentra-
tion and reallocation of resources for human capital and talent development.

4. Technological and digitalization platforms affect the technology transference
within the ecosystem. Therefore, policy should ensure that through the stake-
holders’ relations and cooperative links, stakeholder transactional costs is re-
duced to access these resources for talent and human capital development. One
approach to counter this would be strategic management of the technological and
digital transference within the ecosystem. According to the framework structure,
aligning the ecosystem according to each economic level could be problematic in
terms of the differing resources available at each level and its estimated outputs
and outcomes. This is alleviated by horizontally aligning key resources and plat-
forms across the ecosystem which enables ease of their transference and greater
utilization between all actors.

5. The literature review on human-centric innovation ecosystems necessitates its
consideration at the decision-making level of the higher education policy for
higher education institutions. Due to the nature of the ecosystems structure,
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greater insights at policy levels on the approach to human capital and talent de-
velopment through higher education institutions from aggregate results gener-
ated through the quality assurance indicators tools of the ecosystem. This in
turn converts to strategic intangible solutions for innovation and greater identi-
fication of long-term objectives specific to the overall needs of the ecosystem.

Human-centric innovation ecosystem and the higher education sector.
1. A harmonious ecosystem environment is generated across the massive networks

of institutions and actors of the higher education sector. Incentives that supports
such environments typically work well in smaller networks and clusters how-
ever a tailored approach to the vast network of the higher educator sector, using
human-centric innovation ecosystems would potentially foster this. Though the
empirical findings indicate that internal actors of higher education institutions
as well as other stakeholders and beneficiaries are generally aware of their role to
foster a harmonious environment for innovation development, they generally do
not take into account the benefits of its practical application within an internal
institutional environment.

. Human-centric innovation ecosystems from the empirical findings, is that as a

strategic resource, it creates value from innovation due to the shared functions,
shared use of resources, technology and platforms for talent and human capital
development as a managerial resource for innovation. The significance is further
reiterated from the current outputs and outcomes of the features of the human
capital developed for innovation. The empirical findings indicate that the current
status of human capital base on skills and features developed is not conducive for
quality innovation.

. The quality assurance indicators developed for monitoring and assessing the in-

puts, processes, outputs and outcomes of human-centric innovation ecosystems
ensures that if human capital and talent development fall short of the set objec-
tives and mission of the ecosystem, intervening corrective initiatives would be
applied concurrently to ensure that they meet the criterion set.

. The findings further indicate that though higher education institutions operate

in relatively competitive environments that lack trust and openness, they would
not take into account the potential underestimated benefits derived within the
ecosystem’s network. However, the ecosystem could permit higher education in-
stitutions to benefit from underestimated benefits that would grant a compara-
tive advantage that enhances their institutional profile.

. The empirical findings validate that the network structure of human-centric in-

novation ecosystems assists the higher education sector to qualitatively identify
its contribution levels to quality innovation as well as areas of concentration to
develop on as well as its limitations within the ecosystem.

Designation of human-centric innovation ecosystem.
1. According to the structure of the framework, human-centric innovation eco-
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system is conceptually designated at the planning phase of policy for the higher



education sector. Human capital and talent developed within the ecosystem en-
sures skills gratification and simultaneously improve cooperation networks that
contributed to this. As producers of human capital and talent development, the
policy including other intangible and tangible inputs determines the role and
functions of the higher education sector as well as the opportunities set for hu-
man-centric innovation ecosystems implementation, at the institutional level, as
a strategic goal in line with their mission and vision to innovation.

2. Human-centric innovation ecosystems strategically enhance the reputation and
value of the higher education sector as well as its future performance and contri-
butions to innovation within the knowledge and commercial economies. Selec-
tion of methods strategically concurrent and favorable to the sector’s internal
functions as well as to the ecosystem’s overall framework. The ecosystem will
designate the position and benchmark levels for setting of the internal strategic
design for human capital and talent development in the higher education sec-
tor. Incorporation of the results achieved is added into the overall framework
of the ecosystem to improve the general outlook of the higher education sector
depending on the results attained.

3. Asa strategic resource for the management and planning processes for the higher
education sector, human-centric innovation ecosystem enables higher education
institutions to collectively affiliate with its key stakeholders its vision, mission
and objectives for human capital development through improved communica-
tions systems. This strengthens its performance and garner greater support si-
multaneously from other actors of the ecosystem to the higher education sector
in fulfilling its functions in society through stronger cooperation networks.

4. Quality assurance indicators tools developed for monitoring the non-higher
education factors relative to human capital development in human-centric inno-
vation ecosystems evaluate the processes and outcomes for the higher education
sector’s internal planning and allocation of resources in the future.

Use of human-centric innovation ecosystem in strategic planning and policy.

1. The quality assurance indicators developed for human-centric innovation eco-
systems monitors the input levels developed from the strategic design planned
for cooperation activities between the higher education sector and its stake-
holders. The value creation is generated from the inputs to the knowledge and
commercial economies. The quality of the solutions generated to strengthen col-
laborative networks with the ecosystems’ stakeholders and beneficiaries support
new practice and learn or innovate and research degree programs in higher edu-
cation institutions which also create value for these economies.

2. From the empirical findings, the attributes of the human capital derived from
the internal and external environment of human-centric innovation ecosystem
are higher in entrepreneurships, being different, innovative and collaborative.
These attributes achieve the practical application of smart specialization through
higher education. Moreover, skills mismatch and non-manifestation of talent for
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innovation is addressed through collaborative planning with the stakeholders
and beneficiaries to enhance skills compatibility and talent flow to industry. The
main factor dependent on its success is good communication systems in the eco-
system. The findings indicated that communication and trust lead to significant
functional results and longevity of the ecosystem network. Human-centric inno-
vation ecosystems enable greater focused-based development of human capital
and talent development through better utilization of resources in the ecosystem.

. Within human-centric innovation ecosystems, policy regulating the ecosystems’

development is evaluated according to the kind of solutions developed to ad-
dress the challenges in the higher education sector. The level of inter- and intra-
cooperation, internal and external institutional environment and available re-
sources, technology and infrastructure.

. Through enhance cooperation ties, institutions of the higher education sector

attain a competitive advantage through human-centric innovation ecosystem.
Resolution of the challenges and issues relating to skills mismatch and non-
manifestation of talent for a competitive advantage in innovation, however, is
contingent of this. Comparatively, a competitive advantage is indicative of the
quality generated by the sector through the ecosystem for inputs to innovation.

. Human-centric innovation ecosystem framework enables greater use of manage-

rial resources for improvement of the performance of the higher education sec-
tor to its stakeholders and beneficiaries. Practical applicability of human-centric
innovation ecosystems is based on its use as a strategic resource for strengthen-
ing cooperation within the ecosystem itself. This enables the higher education
sector to address issues and challenges through strengthened cooperation activi-
ties, optimization of its key resources and funding to achieve this.



RECOMMENDATIONS

Main Suggestions:

1.

For value capture of human-centric innovation ecosystems, it is proposed that
the ecosystem framework serve as a strategic resource input for innovation strat-
egy development and implementation.

Recommendations to Scientists for Future Research:

1.

In order to investigate the application of human-centric innovation ecosystems
for the innovative potential of entities and institutions as an input resource, more
research on assessing the practical processes, outputs and outcomes of the eco-
system for the formulation of strategy development.

. More research to assess the impact of other actors such as regulatory accelera-

tors and sandboxes on the development of engagement within human-centric
innovation ecosystem framework.

. In order to assess the application of human-centric innovation ecosystems in the

higher education sector, more quantitative research on the managerial phases
involved to utilize the ecosystem as a strategic resource to address challenges
and issues in the sector as well as revealing insights from the quality assurance
indicators developed for the monitoring process.

Recommendations for Stakeholders and Beneficiaries:

L.

For stakeholders and beneficiaries, a formal systemic role appropriation imple-
mented into the ecosystem’s framework in order to acquire accurate and com-
prehensive perspectives on each actor’s contribution to the ecosystem.

. Implement a set of formal quality assurance tools to evaluate the outcomes and

outputs of the ecosystem.

. Knowledgeable and experienced human resources (personnel) should form a

core part of the ecosystem’s framework to develop its strategic insights, manage-
ment and coordination of its activities.

. Experts that have knowledge to access points for human capital development

should form a core part of the ecosystem.

. In order to achieve talent for innovation, implement more graduate program

internships and placements through funding mechanisms to recruit outstanding
talent in higher education programs aligned to the enterprise mission, vision
and goals.

. Multidisciplinary engagement and interaction with the higher education sector

in the ecosystems through cooperation and partnerships that fosters joint alloca-
tion of resources for innovation.

. Alternate tuition programs or scholarship schemes for promising, outstanding

talent sponsored during the study years at higher education institutions on a
semester-base performance evaluation system. Upon graduation talent is evalu-
ated according to education or technical performance outcomes for future em-
ployment.
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Recommendations for the Higher Education Sector:

1.

For human-centric innovation ecosystem in the higher education sector, higher
education institutions that are technically oriented should coordinate study pro-
grams as mechanisms for sandbox- or incubator-led innovation outcomes to
achieve skills compatibility with the industrial sector.

. For human-centric innovation ecosystems, those institutions that are research-

oriented, study programs should be coordinated through accelerator mechanism
schemes for knowledge development and correct alignment of its transference
to industry knowledge acquisition and utilization. This enables enhanced com-
mercialization of research results from the higher education sector.

. Study placements to outstanding trained human-capital should not be solely of-

fered on an academic or technical criterion; rather as part of future placements
with progressive enterprises that are stakeholders with HEIs in human-centric
innovation ecosystems.

Recommendations for Governmental Ministries:

L.

In order to ensure that the ecosystem operates effectively, educate the stakehold-
ers, beneficiaries and actors about the functions, vision and mission of human-
centric innovation ecosystem. Procedural, regulatory and legal frameworks
should be implemented to the ecosystem to manage its functions and activities.

2. Experienced personnel should be recruited to human-centric innovation eco-
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system to develop and execute solutions needed to address the issues faced by
the higher education sector and mitigate future challenges that may arise. For
human-centric innovation ecosystems, implement open recruitment systems in
higher education institutions for the best, outstanding and talented individuals
that have an interest to be trained and contribute to quality innovation outputs
and outcomes. Open recruitment systems should consist of attractive incentives
for talent to pursue innovation.

. Quality assurance performance indicators should be developed in order to regu-

late and assess human-centric innovation ecosystems functions and objectives as
well as its quality outcomes and outputs.
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Disertacijos temos aktualumas. Visas ekonomiskai pazangias valstybes vienija
bendras inovacijas uztikrinantis elementas: talentingi zmogiskieji istekliai. Salyse, kur
inovacijos diegiamos vidutiniu tempu, daroma prielaida, kad $vietimas nebuatinai pri-
sideda prie didesnés ekonominés naudos karimo (Jucevicius, 2004). Taciau universi-
tety, vyriausybiy ir pramonés bendradarbiavimo platformos, uztikrinancios Ziniy ir
gebéjimy komercializavima inovacijy diegimui (Lowe ir Marriott, 2006), potencialiai
galéty veikti geriau, jei blity taikomas strateginis j Zmogy orientuotas pozitris. Taigi,
j zmogy orientuoty inovacijy ekosistemy karimas yra butinas, kadangi toks poZiiris
yra esminis, kai orientacija j zmogy sudaro inovacijy pagrinda, o kryptingos aukstojo
mokslo programos, sukurtos atsizvelgiant j inovacijas, sudaro prielaidas probelmy
sprendimy paie$koms i inovacijas orientuoto zmogiskojo kapitalo ugdymui (Weis-
berg, 2006; Sternberg, 2009; Isaksen, Dorval ir Treffinger, 2010; Proctor, 2018). Siste-
minga kritiné literatiiros analizé i§ryskino keleta vadybos mokslui aktualiy problemuy:

- Tradiciskai aukstojo mokslo sektoriuje vyrauja poziiris akcentuojantis butinybe
ugdyti bei kelti Zzmogiskyjy istekliy kvalifikacija inovacijy srityje, taciau stokojama
probleminiy sprendimy paieskos aspekty ir jy svarbos atsizvelgiant j inovacijas su-
pratimo, kas pasireiskia kiirybiskumo procesy iteracijos, empatijos bei tarpdiscipli-
niniuose poziariuose (Isaksen, Dorval, Treffinger, 2010). Tokie bruozai, tolygus j
zmogy orientuotam pozitriui, pritaikyti inovacijoms jgalinti, leidzia jy galutiniams
vartotojams visiSkai jsitraukti j problemy sprendimo procesa (Roser ir kiti, 2009;
Smorodinskaya ir kiti, 2017; Luthans, Youssef ir Rawski, 2011; Proctor, 2018). I§
esmés zmogiskieji istekliai yra linke j inovacijas ziGréti abstrakdiai, kai inovacijos
kuriamos Zmonéms, bet ne kartu su tais, kam jos turéty turéti jtakos. Tai nulemia ir
aukstojo mokslo nusi$alinima nuo inovacijy bei inertiskuma joms, ypac kalbant apie
zmogiskyjy istekliy rengima problemy sprendimy paieskoms (Buchori ir Malik,
2004; den Ouden, 2011; Nagshbandi, 2017; von Stamm, 2011; Choudhary, 2017);

- Problemy sprendimas yra svarbus inovacijy kokybe bei inovacijy ekosistemas
apibudinantis pozymis (Luthans, Youssef ir Rawski, 2011; Proctor, 2018). Esant
idealioms salygoms universitety reglamentavimas galéty tapti atspirties tasku ku-
riant j zmogy orientuotas inovacijy ekosistemas, kadangi jose sukuriama puiki
aplinka, kai be formalaus $vietimo ir j inovacijas nukrepty papildomy mokymy,
gali bati skatinama galimybé steigti zmogiskyjy istekliy ugdymu suinteresuotyjy
$aliy bendradarbiavimo ekosistemas (Jongbloed, Enders ir Salerno, 2008; OECD,
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2017). Visgi, kaip potencialus kokybés ekosistemy iniciatorius ir bendrakaréjas,
aukstojo mokslo sektorius didZiausig poveikj $alies inovacijoms daro kasmet is-
leisdamas didelj zmogiskyjy istekliy kiekj, taigi svarbu, kad $ia tendencija pa-
laikanti politika uztikrinty, kad aukstojo mokslo sistemoje parengtas talentingas
zmogiskasis kapitalas prisidéty prie kokybisky inovacijy bei rezultaty (Europos
Komisija, 2003; Laredo ir kiti, 2007; Ramirez-Corcoles ir Manzaneque-Lizano,
2015; Zaharia ir kiti, 2016; Pedro ir kiti, 2019; Chang ir kiti, 2019 );

- Galimybeés pritaikyti ekosistemy teorijas, tokias kaip verslo ekosistemy, verslumo
ekosistemy, inovacijy ekosistemy ir Ziniomis grindziamy ekosistemy (ang. busi-
ness ecosystems, entrepreneurial ecosystems, innovation ecosystems and knowledge-
based ecosystems) teorijas, yra reik§mingos, siekiant padidinti aukstojo mokslo
sektoriaus indélj j inovacijas (Iansiti ir Levien, 2004; Moore, 1993: 1996; Pralad,
2005; van der Borgh ir kiti, 2012). Taciau, Ziniy visuomenés salygomis iSaugo j
zmogy orientuoto poziiirio integracijos svarba, siekiant uztikrinti inovacijy verte,
atsizvelgiant j kitas susijusiy veikly, nukreipty j Zmones, skai¢iy (Moore, 1993:
1996; Buchori ir Malik 2004; den Ouden, 2011; Nagshbandi, 2017; von Stamm,
2011; den Ouden, 2011; Choudhary, 2017). Aukstojo mokslo sektorius néra is-
imtis. Si disertacija skirta naujy Ziniy apie tai, kaip j Zmogy orientuotos inovacijy
ekosistemos, kaip aukstojo mokslo sektoriaus priemoné, gali strategiskai uztikrin-
ti verte visoms suinteresuotoms $alims ir ekosistemy naudos gavéjams, sukiirima.

Mokslinés problemos istirtumas. Disertacija grindziama j Zzmogy orientuotu po-
Ziariu j inovacijas Ziniy visuomenés eros kontekste. Kokybiskas zmogiskasis kapitalas
inovacijoms tradici$kai ugdomas ir plétojamas formaliose aukstojo mokslo sekto-
riaus sistemose, kurias nulemia palaikancios vidinés ir iSorinés j Zmogy orientuoty
inovacijy ekosistemy salygos. | Zmogy orientuoty inovacijy ekosistemy taikymas yra
nepakankamai istirta tema, taciau jos svarbg pagrindzia esminiai Ziniy visuomenés
bruozai. Terminas ,,} Zmogy orientuota inovacija“ dazniausia yra susijes ir nagrinéja-
mas iSmaniyjy technologijy, dirbtinio intelekto ir robotikos srityse, o j Zmogy orien-
tuotas pozitris rinkodaros vadybos srityje yra susijes su keletu terminy, tokiy kaip
»] vartotoja orientuotas, j klientg orientuotas, j Zmogy orientuotas arba sutelktas j
zmones‘, kurie visi yra j Zmogy orientuoti pavadinimai, susij¢ su produkto pasitlos
objektu. ] Zmogy orientuota inovacija vertinama zymiy pasauliniy moksliniy tyri-
my centry, organizacijy ir jmoniy, taikant tokius rodiklius kaip pasaulinis inovacijy
indeksas (GII-Global Innovation Index) (Kornelio universitetas, INSEAD ir WIPO;
2014, IBM ,2020, Fujitsu ,2014) bei j Zmogy orientuotas pozitris, kuris taikomas kaip
strategija, skirta, kad Ziniy visuomenéje buty sukurta verté. | Zmogy orientuotos ino-
vacijy ekosistemos per zmogiskajj veiksnj veikia kaip j Zmogy orientuoty inovacijy
strateginé priemoné ir uztikrina jy jgyvendinimo bei plétojimo aspektus (Alpkan ir
kiti, 2010; Mahsudas, Yukl ir Prussia, 2011; Mariz-Perez ir kiti, 2012; Prajogo ir Oke,
2016; Kianto, Sdenz ir Aramburu, 2017). Zmogiskojo kapitalo vaidmuo ir socialiné
verté jmoniy ar institucijy sékmei nustatyta atlikus tyrimus pazangios ekonomikos
salygomis, kur gaunama nauda ir skatinamos inovacijas (Lauzikas ir Miliiité, 2020). Sis

302



aspektas yra esminis didinant Zmogiskyjy istekliy intelektinj pajéguma Saliy regionei
plétrai (Neverauskiené ir Gruzevskis, 2009; Lauzikas ir Miliaité, 2020a; Lauzikas ir Mi-
litité, 2020b; Szara ir Slusarczyk, 2020). Zmogiskojo kapitalo plétros tyrimai jvertino
jvairias investicijy galimybes ir ZmogiSkojo kapitalo integracija i darbo rinkg nacio-
nalinei plétrai uztikrinti ir atskleidé, kad nors regioniniu lygmeniu stokojama salygu
suaugusiesiems, norintiems jsidarbinti ar persikvalifikuoti, yra butina, kad investicijos
kvalifikacijai ar perkvalifikavimui atsizvelgty i zmogiskuyjy istekliy tobulinimg inova-
cijoms uztikrinti (Rodriguez-Pose ir Vilalta-Bufi, 2005; Neverauskiené ir GruZzevskis,
2009; Sverdlova, 2014; Laskowska ir Danska-Borsiak, 2016; Aleknaviciuté, Skvarciany
ir Survilaité, 2016; Prakapaviciaté ir Korsakiené, 2016; Kottaridi, Louloudi ir Karka-
lakos, 2019; Lauzikas ir Miliaté, 2020a; Lauzikas ir Miliateé, 2020b; Szara ir Slusarczyk
2020; Capsada-Munsech ir Valiente, 2020; Delaney, 2020). Be to, zmogiskojo kapitalo
sgvoka néra tinkamai perteikta individy asmeniniy savybiy (charakteristiky) prasme,
o0 yra apsiribota asmeniniy savybiy (bendrosios kompetencijos) stiprinimu darbuo-
toju kvalifikacijos strukturoje (Heckman ir Rubenstein, 2001; Heckman ir Carneiro,
2003; Heckman, 2007; Heckman, 2008; Neverauskiené ir Gruzevskis, 2009; APA,
2018; Holmberg-Wright ir Hribar, 2016; Alva, 2019; Lauzikas ir Miliaté, 2020a; Lau-
zikas ir Miliaté, 2020b; Szara ir Slusarczyk 2020). Eilé tyrimy, atlikty aukstojo mokslo
politikos tematika inovacijy srityje, nustaté aukstojo mokslo sektoriaus sasaja su kon-
kurencingumu ir ekonomikos plétra, tac¢iau yra stokojama politikos poveikio j Zmoguy
orientuoty inovacijy ekosistemy plétrai vertinimo. Aukstojo mokslo politikos poveikis
yra labai reik$mingas, ir kalbant apie inovacijy ekosistemas, daugelis tyréjy ji nagrineé-
jo ziniy perdavimo ir ziniy $altiniy uztikrinimo kontekste (Frankort, 2013; Schofield,
2013; Belitski ir Heron, 2017; O»Reilly ir kiti, 2019; Appio ir kiti, 2019), universitety
ir pramonés bendradarbiavimo (Schaeffer ir kiti, 2018; Ranga ir kiti, 2017; Markkula
ir Kune, 2015; Jin-fu, 2010; Mascarenhas ir kiti, 2018) verslumo (Portuguez Castro ir
kiti, 2019; Belitski ir Heron, 2017; Bischoff, 2018; Carvalho ir kiti, 2010; Brush, 2014)
i$maniosios specializacijos (Romano ir kiti, 2014; Jucevicius ir kiti, 2016; Lopes ir kiti,
2018; Lopes ir kiti, 2020; Santos ir Caseiro, 2015; Nieth ir kiti, 2018; Schiuma ir Car-
lucci, 2018), verslumo universitety (Guerrero ir kiti, 2016; Schiuma ir Carlucci, 2018;
Secundo ir kiti, 2019; Markkula ir Kune, 2015; Romano ir kiti , 2014), atviry naujoviy
(Carayannis ir Campbell, 2011; Schiuma ir Carlucci, 2018), socialinés naujovés (Ro-
mano ir kiti, 2014;Markkula ir Kune, 2015;Schaeffer ir kiti, 2018; Appio ir kiti, 2019),
dinaminiy pajégumy prielaidy kontekste (Heaton, Siegel and Teece, 2019).

I Zzmogy orientuoty inovacijy ekosistemos yra strateginé priemong, kuri galéty pa-
gerinti kaip inovacijy, taip ir aukstojo mokslo rezultatus. ES aukstojo mokslo sektorius
per pastaruosius tris deSimtmecius nuolat buvo reformuojamas abiem klausimams
spresti (Nokkala, 2007; Corbett, 2011; Hoffman ir Holzhuter, 2012; Enders ir Wester-
heijden, 2011; Lipnicka ir Verhoeven, 2014; Jongbloed, Enders ir Salerno, 2008; EBPO,
2017; Europos Komisija, 2018; Europos Komisija, 2019). Dél gebéjimy neatitikimo,
lémusio Zema darbo naguma, bei dél cikliniy darbo rinkos svyravimy ir regioninés ino-
vacijy plétros, $is netinkamas paskirstymas lémeé nuolatinj zmogiskojo kapitalo veiklos
rezultaty mazéjima (Stoll, 2005; Galgdczi ir Leschke, 2016; McGuinness, Konstantinos
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ir Redmond, 2017; WEE 2019). Politikos planavimo etape aukstasis mokslas turéty
apimti strategijas, kuriomis buty skatinami bendradarbiavimo veikly rezultatai, ben-
drai sprendziantys gabumy neatitikimy vadybos ir talenty ugdymo uzdavinius. Siuo
metu struktariniai fondai sprendzia $ias problemas, ta¢iau j Zmogy orientuoty inovaci-
ju ekosistemy suinteresuotosios $alys ir naudos gavéjai galéty bendrai sukurti j Zzmogy
orientuotas iniciatyvas sprendziant talenty ugdymo ir gebéjimy nesuderinamumo pro-
blemas. Harmoninga ekosistemos aplinka priklauso nuo valdymo strateginiy tiksly,
skirty iglikimui ir vertés kirimui, integravimo. Platiis aukstojo mokslo tinklai jau turi
paskaty ir priemoniy tokioms aplinkoms remti, siekiant padidinti sektoriaus indélj j
inovacijas (Mason, Williams ir Cranmer, 2009; Holmsas ir Mayhew, 2015; Delteil ir
Kirov, 2016; Hiuston ir kiti, 2016; Camilleri ir Camilleri, 2016; Dewi ir Suharti, 2018;
Editor, 2018; Capsada-Munsech ir Valiente, 2020). Taciau kokybiskos priemonés, tai-
komos ekosistemy struktiros rémuose, galéty padidinti ap¢iuopiamus aukstojo moks-
lo sektoriaus indélio j inovacijas ziniy ir komercinéje ekonomikoje rezultatus. Tai baty
naudinga vertinant tikrajj gebéjimy neatitikimo lygj Siame sektoriuje.

Ekosistemy tinkly vidaus ir i$orés aplinkos nulemta vertybiy sistema yra labai svar-
bi uztikrinant sékme bendradarbiavimo ir jj stiprinanciy sajungy déka (Iansiti ir Le-
vien, 2004). Tai pasakytina ir apie aukstojo mokslo sektoriy, kur atlikti moksliniai tyri-
mai nustaté didesnj pasitenkinimo laipsnj rezultatais ir sukurta verte. Be to, vertinant
inovacijy plétrag pramonés jmonése reikia istirti, kaip suvokiama rizika ir grésmés, da-
rancios poveikj inovacinei veiklai, kas galéty trukdyti pasiekti geriausig reultatg (Pen-
rose, 1959; Schultz, 1960; Schultz, 1961; Romer, 1986; Lucas, 1988; Barro, 1990; Teece
ir kit, 1997; Heckman ir Rubenstein, 2001; Heckman ir Carneiro, 2003; Kamath, 2007;
Al-Alawi ir kiti, 2007; Heckman, 2007; Heckman, 2008; Ramirez-Corcoles ir Gordil-
lo, 2014; Mahoney ir Kor, 2015; Pedro ir kiti, 2019; Chukurna ir kiti, 2020). Taikant j
Zmogy orientuoty inovacijy ekosistemy principus aukstojo mokslo sektoriuje, galima
teigti, kad didesnj indélj j inovacijy sékme jnesa tvirtas bendradarbiavimas, pasitiké-
jimas ir tvarais sprendimai ekosistemy struktiiros rémuose. ] Zmogy orientuoty ino-
vacijy ekosistemy valdymas ir vadyba turéty apimti naujus vie$ojo valdymo modelio
mobkslinius tyrimus ir teorinés sistemos kiirimg, atsizvelgiant j $iuolaikine i inovacijas
orientuoto privataus sektoriaus organizacijy praktika. Tokie tyrimai jgalina naujy zi-
niy apie inovacijy ekosistemas karima, kai yra pritaikomas j Zzmogy orientuotas pozii-
ris, ir taip prisidedama prie naujy instituciniy ir i$tekliy priklausomybés teorijy (New
Institutional and Resources Dependency Theories) vadybos mokslo srityje.

Moksliné problema. Kokie yra j Zmogy orientuoty inovacijy ekosistemy plétros
teoriniai principai ir kaip turéty bati vertinamas aukstojo mokslo politikos poveikis.

Disertacijos tyrimo objektas yra jvertinti aukstojo mokslo politikos poveikj j Zzmo-
gu orientuotoms inovacijy ekosistemoms.

Disertacijos tikslas. Empirigkai jvertinti aukstojo mokslo politikos poveikj j zmogy
orientuotoms inovacijy ekosistemoms. Vertinimo metu bus parengti pasiilymai, ku-

riais blity remiamasi j Zmogy orientuoty inovacijy ekosistemy valdymas ir strateginis
taikymas, siekiant sustiprinti aukstojo mokslo sektoriaus konkurencinguma.

304



Disertacijos uzdaviniai, suformuluoti disertacijos tikslui pasiekti:

1. Kritiskai i$analizuoti literattirg apie ekosistemas, zmogiskajj kapitalg, aukstojo
mokslo sistemas ir sukurti konceptualy ekosistemos modelj.

2. Atlikti empirinius tyrimus, siekiant jvertinti j Zmogy orientuotos inovacijy eko-
sistemos, sukurtos naudojant Lietuva kaip eksperimentinj atvejj, svarba;

3. Nustatyti j zmogy orientuoty inovacijy ekosistemy aukstojo mokslo sektoriuje
galimybes remiantis pagrindinémis i$vadomis ir jy pritaikymu valdant ir pla-
nuojant institucijas ir isteklius;

4. Remiantis pagrindinémis empiriniy tyrimy i$vady jzvalgomis pasialyti naudoti j
zmogy orientuoty inovacijy ekosistemas kaip strategijos kiirimo $altinj priimant
sprendimus ir planuojant procesus aukstojo mokslo sektoriuje.

Disertacijoje taikomi tyrimo metodai. Sisteminé, kritiné mokslinés literataros ir
straipsniy apzvalga. ES valstybiy nariy nacionaliniy dokumenty apie politika dél auks-
tojo mokslo ir inovacijy rezultaty, pagristy naujojo vie$ojo valdymo, naujosios vieso-
sios vadybos ir naujosios viesosios politikos teorijy perspektyvoje (New Public Gover-
nance, New Public Management, New Public Policy), atvejy apZvalga. Be to, atliekant
analize butina jvertinti aukstojo mokslo sektoriaus ekosistemas, zmogiskajj kapitala ir
institucijas pagal naujas institucines ir i$tekliy priklausomybés teorijas (New Institutio-
nal and Resources Dependency Theories), kadangi iStekliai ir institucijos yra apjungtos
tarpusavyje pagal nustatytus inovacijy ir ekosistemy plétros tikslus. Buvo sukurtas teo-
rinis modelis, skirtas j Zzmogy orientuotoms inovacijy ekosistemoms, siekiant nustatyti
suinteresuotas $alis, naudos gavéjus bei jy vaidmenj ir procesus, apibaidinancius, kaip
ekosistema turéty veikti kiekviename lygmenyje, siekiant uztikrinti vertés kirima. Sie-
kiant patikrinti, ar sukurtas teorinis modelis yra teisingas ir tinkamas taikymui kaip
strateginé aukstojo mokslo sektoriaus priemoné, batina atlikti kokybinj atvejo tyri-
ma ir gauti jzvalgy i§ eksperty, turin¢iy mokslo ir praktiniy Ziniy Sioje srityje. Pries
renkant duomenis atlikti nestrukttirizuoti stebéjimai aukstojo mokslo aplinkoje. Tada
buvo taikomi $ie duomeny rinkimo metodai $ioje srityje: a) pokalbiy su ekspertais for-
malizavimas; b) Lietuvos Respublikos atvejo tyrimas; ¢) nuolatinis duomeny lyginimo
procesas, duomeny rinkimas, kodavimas ir atranka naudojant Nvivo (2019), siekiant
jvertinti kokybinius j zmogy orientuoty inovacijy ekosistemy plétojimo aspektus pagal
eksperty atsakymus. Kitas zingsnis yra vertinti rezultatus, aukstojo mokslo politikos
poveikj atsizvelgiant j strateginius aukstojo mokslo sektoriaus poreikius. Tai buvo pa-
daryta atliekant indukcing tyrimo rezultaty analize.

Disertacijos mokslinis naujumas. Naujuma nulemia moksliniy tyrimy tikslas ir
uzdaviniai. Atliekant mokslinius tyrimus, disertacija Zymiai praturtina Zinias strategi-
nio valdymo ir planavimo bei vadybos mokslo srityje $iais budais:

1. ] zmogy orientuoty inovacijy ekosistemy koncepcija apibréziama pagal tai, kaip
ekosistema plétojama naudojant j Zmogy orientuotus pozymius, kad baty pa-
siekti gebéjimai, naudingi kokybiskoms inovacijoms kurti, naudojant taikomus
formaliojo aukstojo mokslo metodus ir mokymus.
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2. Atlikus kritine mokslinés literatiiros apie ekosistemas, zmogiskajj kapitala, auks-
tojo mokslo sistemas apzvalga, buvo sukurta j Zmogy orientuotos inovacijy eko-
sistemos konceptualus modelis. Sukurtas modelis leidZia jvertinti vertés kiirima
suinteresuotosioms $alims ir aukstojo mokslo sektoriaus naudos gavéjams eko-
sistemoje visais lygmenimis.
3. ] Zmones orientuoty inovacijy ekosistemy aktualumas pabréziamas atsizvelgiant
j tai, kad jos naudojamos kaip strateginé aukstojo mokslo sektoriaus priemoné. |
zmogy orientuoty aukstojo mokslo sektoriaus inovacijy ekosistemy veiksmingo
panaudojimo tikslinés sritys vertinamos atsizvelgiant j eksperty jzvalgas:
3.1.Bendradarbiavimo tinkly su suinteresuotomis $alimis ir naudos gavéjais sti-
prinimas siekiant spresti i$maniosios specializacijos ir gebéjimy neatitikimy
problemas, kai viskas turéty bati orientuota j naujg praktiks, mokymus arba
inovatyvius moksliniy tyrimy studijy programas aukstojo mokslo institucijose.

3.2.Suderinti aukstojo mokslo institucijy studijy programas ir darbo rinkos po-
reikius kolektyviai remiant ekosistemos misija ir funkcijy tikslus pagal kie-
kvieno i$ suinteresuotyjy $aliy ir naudos gavéjy poreikius, kas stiprinty auks-
tojo mokslo sektoriaus rezultatus, strukttirg ir funkcijas tiek kokybine, tiek
kiekybine prasme.

3.3.Neaukstojo mokslo veiksniy, susijusiy su zmogiskojo kapitalo plétojimu,
siekiant prisidéti prie Ziniy ir komercinés ekonomikos rezultaty, vertinimas
buty stebimas pagal parengtus ekosistemos kokybés uztikrinimo rodiklius.

3.4.Socialinés ir ekonominés, pramonés, akademinés bendruomenés ir jvairiy
suinteresuotyjy subjekty sektoriy aplinkos svaba j zmogy orientuotoms ino-
vacijy ekosistemoms turi bati vertinama kokybés uztikrinimo rodikliais, sie-
kiant nustatyti, kaip $ie veiksniai padeda ekosistemoms islikti.

3.5.Priemonés ir istekliai, sukurti siekiant jvertinti veikla, procesus ir poveikj
ekosistemy plétrai, turéty bati naudojami priklausomai nuo gaunamy rezul-
taty.

3.6.Kompleksinis pozitiris { paramg aukstojo mokslo sektoriaus valdymo gru-
péms analizuojant ir priimant sprendimus ekosistemy strategijoje didina
sektoriaus konkurencinj pranasuma.

4. Konceptualiai | Zmogy orientuoty inovacijy ekosistemy padétis yra nustatyta
strateginio aukstojo mokslo sektoriaus politikos planavimo etape.

5. ] zmogy orientuotos inovacijy ekosistemos yra strateginis tikslas, atitinkantis
inovacijas remianciy aukstojo mokslo institucijy misija ir vizija.

Ginamieji teiginiai.

- I zmogy orientuoty inovacijy ekosistemy taikymas aukstojo mokslo sektoriaus
politikos planavimo etape veikia per bendradarbiavimo tinklus naudojant stra-
tegijas, parengtas siekiant kolektyviai spresti $io sektoriaus talenty ugdymo pro-
blemas ir is$ukius.

- Harmoningos ekosistemos aplinkos kiarimo aukstojo mokslo sektoriuje proble-
ma yra j Zzmogy orientuoty inovacijy ekosistemy integravimas kiekvienoje ins-
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titucijoje pagal politikos nustatytus valdymo tikslus; dabartinés tokios aplinkos
rémimo paskatos jgauna klasteriy tinkly biotechnologijy, nanotechnologijy ir fi-
nansiniy technologijy sektoriuose pavidalg, kuris yra sunkiai pritaikomas stam-
biems aukstojo mokslo sektoriaus tinklams.

- Naudojant j zmogy orientuotas inovacijy ekosistemas sektoriaus indélis ir ba-
simi veiklos rezultatai baty vertinami priklausomai nuo gaunamy rezultaty;
$iuo atveju traksta kokybiniy priemoniy, skirty jvertinti ap¢iuopiamus aukstojo
mobkslo sektoriaus indélio j inovacijas Ziniy ir komercinés ekonomikos salygomis
aspektus inovacijy ekosistemy déka.

- ] zmogy orientuoty inovacijy ekosistemy verté nustatoma pagal ekosistemos in-
délio lygj i ziniy ir komercine ekonomika; tai atskleisty aukstojo mokslo sekto-
riaus nustatyti kokybeés uztikrinimo rodikliai, skirti ekosistemai stebéti.

Disertacijos tyrimy pagrindinés i§vados. Atlikus tyrimg buvo padarytos $ios es-

minés iSvados:

- ] zmogy orientuotos inovacijy ekosistemos turi bati jtrauktos j aukstojo mokslo
sektoriaus dalyviy tinkla. Dél strateginio ekosistemy pobtidzio sitiloma tai daryti
politikos kiirimo etape siekiant remti aukstojo mokslo sektoriaus valdymo funk-
cijas, vizija ir misija plétojant Zzmogiskaji kapitala inovacijy srityje.

- Lietuvos atvejo analizé atskleidé, kad su $vietimu ir mokymais susijusi politika
didina suinteresuotyjy $aliy ir naudos gavéjy iniciatyva rinktis inovacijy ekosis-
temos plétojimo rémimo metodus. Taigi, planavimo etape politikos poveikis j
zmogy orientuoty inovacijy ekosistemy plétrai yra vertinamas pagal tai, kokio
pobidzio sprendimai yra suformuluoti stiprinant ekosistemy suinteresuotyjy
$aliy ir naudos gavéjy bendradarbiavimo tinklus.

- Technigkai orientuotos aukstojo mokslo institucijos, puoseléjancios glaudy ben-
dradarbiavima su suinteresuotomis $alimis ir naudos gavéjais verslo ir pramonés
srityse j zmogy orientuoty inovacijy ekosistemy tinkluose, i$siskiria pazangios
specializacijos ir verslumo profiliu. ] mokslinius tyrimus orientuotos aukstojo
mokslo institucijos, glaudziai bendradarbiaujancios su partneriais jgyvendinant
programos “HORIZONTAS 2020” projektus, konkurencingai rungiasi dél fi-
nansavimo, skirto moksliniy tyrimy veiklai, skatinanciai inovacijas, turi gerus
moksliniy tyrimy rezultatus. Sie atvejai parodo, kad glaudi partnerysté ir ben-
dradarbiavimas didina aukstojo mokslo sektoriaus konkurencinj pranasuma.

~ Zmogiskojo kapitalo charakteristikos, nulemtos j Zmogy orientuoty aukstojo
mokslo jstaigy inovacijy ekosistemy vidaus ir iSorés aplinkos, i$siskiria geresné-
mis savybémis verslumo srityje, kuris grindziamas i§skirtiniu pozitiriu j inovaci-
jas ir bendradarbiavima. ] Zmogy orientuoty inovacijy ekosistemy kokybés uzti-
krinimo rodikliais vertinami pradiniai kokybiniai duomenys, procesai, rezultatai
ir kitos j inovacijas orientuoto zmogiskojo kapitalo charakteristikos. Socialinés ir
ekonominés, pramonés, akademinés bendruomenés ir jvairiy sektoriy suintere-
suotyjy Saliy aplinkos svarba j zmogy orientuoty inovacijy ekosistemose leidzia
parengti kokybés uztikrinimo rodiklius ekosistemos gyvybingumui jvertinti.
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Sitlomos kokybés uztikrinimo stebésenos priemoneés ir istekliai:

1. Pagaminto Zmogiskojo kapitalo kokybé.

2. Paskatos talenty ugdymui.

3. Glaudesni pagrindiniy dalyviy (suinteresuotyjy $aliy ir naudos gavéjy) bendra-
darbiavimo rysiai.

4. Aukstojo mokslo sektoriaus institucijy strateginiai tikslai.

5. Aukstojo mokslo sektoriaus institucijy funkcijos (vaidmuo) kuriant inovacijy verte.

- Dauguma pazangiy aukstojo mokslo sektoriaus institucijy turi glaudzius ben-
dradarbiavimo rysius, vidaus ir iSorés aplinka atitinka jy vizija ir misija, iSrys-
kina inovacijy svarba veikloje, ugdo kokybiska zmogiskaji kapitalg ir pritrau-
kia talentus. I$vados atskleidzia, kad strateginis kokybés uztikrinimo rodikliy
stebéjimas vertina ekosistemy konkurencinio pranasumo biikle pagal gauna-
mus rezultatus. Tai parodo, kad ekosistemy bruozai ir pozymiai atsizvelgia
labiau j kokybe, o ne j kiekybe.

- Glaudus bendradarbiavimas stiprina aukstojo mokslo sektoriy pozicijas Ziniy
ir komercinés ekonomikos salygomis. Naudodamasis j zmogy orientuotomis
inovacijy ekosistemomis, aukstojo mokslo sektorius prisideda prie nuolatinés
$iy ekonomiky plétros uztikrindamas zmogiskojo kapitalo ir sistemos viduje
ugdomo talento kokybe. Tiek Ziniy, tiek komercinei ekonomikai reikalingi
zmogiskieji istekliai, visy pirma, norint sukurti technologijas ir skaitmenines
platformas, kad buity jgalintas greitas Ziniy pasiekiamumas ir, antra, sukurti
jrankius jy komercializavimui. ] Zmogy orientuoty inovacijy ekosistemy ko-
kybés uztikrinimo rodikliai vertina praktinio mokymosi ir moksliniy tyrimy
integravimo j studijas strategijas kaip Ziniy ir komercinés ekonomikos indélio
i procesus ir rezultaty santykj.

- Lietuvos aukstojo mokslo institucijos prisideda tiek prie Ziniy, tiek prie komer-
cinés ekonomikos, taciau | Zmones orientuoty inovacijy ekosistemy funkcijy
nustatymas leisty sistemiskai jvertinti indélj j komercing ir Ziniy ekonomika.

- Aukstojo mokslo sektoriaus mokymosi, praktikos ir moksliniy tyrimy sistemos
yra labiau suderintos su visomis suinteresuotosiomis $alimis ir naudos gavéjais,
ypa¢ atsizvelgiant j likes¢ius dél aukstojo mokslo rezultaty. ] Zzmogy orientuo-
tos inovacijy ekosistemos uztikrina, kad jos tinklg formuojancios institucijos
suderinty mokymo metodus, kurie yra aktualtis ir paiso Ziniy visuomenés rei-
kalavimus, naudingi suinteresuotosioms $alims ir dalyviams, ir uZztikrina, kad
baty galima jvertinti rezultaty kokybe ir kiekybe. Strateginiai partneriai, atsira-
de $iy bendradarbiavimo struktary ir santykiy déka, turi didesne reik$Sme ir da-
lyvavima plétojant aukstojo mokslo sektoriaus politika. Zmogiskojo kapitalo ir
talenty, jrankiy ir sustiprinto bendradarbiavimo tarp institucijy panaudojimas
lemia didesnj j zmogy orientuoty inovacijy ekosistemy istekliy optimizavima.

Disertacijos tyrimy i$vady praktiné verté. Kompleksinis j zmogy orientuoty
inovacijy ekosistemy modelis yra aktualus aukstojo mokslo sektoriui dél $iy priezas¢iy:
- ] Zmogy orientuotos inovacijy ekosistemos yra strateginé valdybos mokslo prie-
moné uztikrinanti ekosistemy kokybe, kur kuriamos inovacijos suderintos su
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suinteresuotyjy $aliy ir naudos gavéjy tikslais, misijomis ir funkcijomis. Ekosis-
tema buvo vertinama kokybiskai pagal tai, kaip ji padéjo aukstojo mokslo sekto-
riui pasiekti tikslus, taigi, kaip strateginé plétros priemoné, skirta inovacijy vertei
uztikrinti. Tai nauja ir svarbu vadybos mokslui.

- Sukurtas j Zmogy orientuoty inovacijy ekosistemy teorinis modelis yra svarbus
ir aktualus, nes yra tinkamas vertinant mokslinius tyrimus, susijusius su j Zmogy
orientuotomis inovacijomis, pasitelkiant aukstajj m turintj Zmogiskaji kapitalg. Tai
naujos Zinios apie inovacijy ekosistemy ypatybes, kuriose taikomas j zmogiskajj ka-
pitalg orientuotas poziuris ugdant zmogiskaji kapitala aukstojo mokslo sektoriuje.

- Tyrimai papildomai atskleidé dabartine { Zmogaus orientuoty inovacijy ekosiste-
my padétj aukstojo mokslo sektoriuje. Tai naujas ir naudingas poziaris, nes ku-
riami naudingi prakti$kai vadybos moksliniai metodai, taikomi siekiant sukurti
geresnes kokybiska bendradarbiavimg uztikrinancias strategijas, kurios sukurty
naujg sinergija, didesnj istekliy optimizavima ir aukstojo mokslo sektoriaus ben-
dryjy veiklos rezultaty gerinima sprendZiant problemas, susijusias su visais jo
vertinimais suinteresuotomis $alimis ir ekosistemos tinklo naudos gavéjais.

Mokslinés problemos sprendimo pasekmés. Pagrindiniai aukstojo mokslo poli-

tikos poveikio j Zmogaus orientuoty inovacijy ekosistemy padariniai yra $ie:

- Kultariniai ir socialiniai bei ekonominiai (makro-aplinka). Socialiné, ekonominé
ir kultariné aplinka taip pat lemia, ar j Zmogy orientuotos inovacijy ekosiste-
mos harmoningai plétojamos, atsizvelgiant j veiksnius, dalyvius ir finansavima,
kad btity remiama jos, kaip strateginés aukstojo mokslo sektoriaus priemonés,
veikla. Institucinis (ezo- ir mezo-aplinka). Institucinj poveikj lemia galimas silp-
nas institucijy tarpusavio ir vidaus bendradarbiavimas, slopinantis ekosistemos
plétojima. Taip pat biitina atsizvelgti j bendra vidaus ir iSorés institucine aplinka,
isteklius, technologijas ir infrastruktiirg, kuriy reikia funkcijoms palaikyti.

- Gebé¢jimy ugdymas (mikro-aplinka). | Zmogy orientuoty charakteristiky, tokiy
kaip pasitikéjimo, komunikacijos, inovacijoms atviros organizacinés ir institu-
cinés kulttiros stoka, yra kelios kliatys, uzkertancios kelig j Zmogy orientuoty
inovacijy ekosistemy plétrai aukstojo mokslo institucijose.

- Individualinis (talentas). Individualiu lygmeniu i$skiriamos j Zmogy orientuo-
tos savybés, tokios kaip gebéjimy ugdymas, tinkamumas ir inovacijoms biidinga
motyvacija.

Disertacijos struktiira. Disertacijos struktara atitinka disertacijos tikslus ir uzda-
vinius. Pirmaja dalj sudaro kritiné moksliniy $altiniy analizé, apzvelgiama literatara,
nagrinéjanti ekosistemas, Zzmogiskojo kapitalo plétojima, aukstojo mokslo sistemas ir
valdyma, kas yra batina kuriant teorinj j zmogy orientuoty inovacijy ekosistemos mo-
delj, naudojama empiriniams tyrimams atlikti. Antraja dalj sudaro tyrimo metodikos
pagrindimas, metodai ir duomeny rinkimo priemongés. Trecioji dalis apima empirinius
tyrimus ir gauty i$vady praktinio pritaikymo vertinima pagal j Zzmogy orientuoty inova-
cijy ekosistemy plétojimo poveikio analize. Disertacijos struktira pateikta 1 paveiksle.
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1.1. Inovacijy ekosistemy, Zmogiskojo kapitalo ir aukstojo
mokslo siégmqmgamzsc\niqyp:ghiqgmng sistema

1.2. Su aukstojo mekslo sistema susijusiy inovacijy ekosistemy
ypatumai

1.3.ES valstybiy nariy nacionalinés aukétojo mokslo politikes.
poveikio ragiominily inovacijy veiklos if rezulat lyginamoy

1.4. | Zmogy orientuoty inovaciiy ekosistemy teorinis modelis
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zmogy orientuotos inovacijos.
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KRITINES LITERATUROS APIE EKOSISTEMAS, ZMOGISKAJI KAPITALA IR
AUKSTOJO MOKSLO SISTEMAS BEI VALDYMA ANALIZES APZVALGA

Inovacijos ekosistemy, zmogiskojo kapitalo ir j Zzmogy orientuoty aukstojo mokslo
institucijy ypatumai yra poky¢ius skatinantys terminai, kurie didina j Zmogaus orien-
tuoty inovacijy ekosistemy naujoviy socialing ir ekonomineg verte. Mokslinéje literati-
roje inovacijos ekosistemos issivysté i§ verslo j antrepreneriska inovacijos ekosistemos
modelj, kuris néra analogiskas j Zzmogy orientuotai inovacijos ekosistemai, nors ir turi
bendrg veikéja - zmogiskajj veiksnj. ] zmogy orientuotos inovacijos antropocentriskai
apibtdina inovacijas, kurios pagerina zmoniy gyvenimo kokybe. ] Zzmogy orientuotos
inovacijy ekosistemos yra tinklai, uztikrinantys karybiskumo procesa jame dalyvau-
jantiems zmonéms. Analogiskai vertinant $ias ekosistemas per nauja institucing teo-
rija, iStekliy priklausomybés teorija ir izomorfizmo institucionalizmg, atskleidziami
pagrindiniai Zzmogiskojo veiksnio, biitino j Zmogy orientuotoms inovacijy ekosiste-
moms, bruozai. Todél Zmogiskojo veiksnio vaidmuo j Zzmogy orientuotose inovacijy
ekosistemose reikalauja $vietimo politikos, kuri skatinty asmeny puoseléjima, jgidziy
jsisavinima ir gebéjimy plétojimg. Zmogiskojo kapitalo kognityviniai gebéjimai, tokie
kaip individualtis asmenybés bruozai, pasaulietinis mastymas, kiirybiskumas, kritinis
mastymas, problemy sprendimas, analitiniai ir sprendimy priémimo jgidziai, taip pat
optimizmas, empatija ir motyvacija pabrézia zmogiskojo kapitalo plétros ekonomi-
ne ir socialing verte, kuriama per visa gyvenimg trunkantj mokymasi. Siejant visus
i zmogy orientuotus elementus tarpusavyje, zmogiskasis kapitalas yra i$ tiesy susi-
jes su kokybiskomis inovacijy ekosistemomis. Be sukaupty gebéjimy ir pagrindiniy
kompetencijy, igyty i natiralios zmogy supancios aplinkos, atsiranda nejkainojamo
“kapitalo” didinimo svarba.

Analizé taip pat parodé, kad empiriniy tyrimy metu reikia atsizvelgti j aukstojo
mokslo sistemos modelius, sukurtus vykdant nacionaling $vietimo politika. Tai bati-
na, siekiant suprasti j zmogy orientuoty inovacijy ekosistemy plétojimg ir valdyma,
ekosistemos apribojimus ir nauda, zmogiskojo kapitalo bruozus, susijusius su koky-
biskais inovacijy rezultatais, aukstojo mokslo sektoriaus iSorés ir vidaus tinklo aplin-
ka, taip pat lyginamajg ekosistemos padétj $iuose aukstojo mokslo sistemy mode-
liuose. Be to, teiginys, kad nors aukstojo mokslo politika galéty turéti jtakos biisimai
i Zmogy orientuoty inovacijy ekosistemy plétrai, aukstojo mokslo institucijoms bity
naudinga holistigkai jvertinti tokiy ekosistemy valdymo i$§akius. Tai lemia didesnj
strateginj jZvalguma apie tai, kaip i Zmogy orientuoty inovacijy aspektas progresuoja
ekosistemose ir stiprina bendradarbiavimg su kitomis suinteresuotosiomis Salimis,
kurios yra buitinos uztikrinant, kad j Zmogy orientuotos inovacijy ekosistemos pri-
sidéty prie kokybisky inovacijy per talentinga zmogiskajj kapitalg. Lyginamoji ana-
lizé atskleidé pagrindinius atliktos kritinés analizés triikumus. Remiantis sudarytu
teoriniu pagrindu, nustatoma atvejy, kai aukstojo mokslo politikos sistema nulemia
j zmogy orientuoty inovacijy ekosistemy plétojima, pagrindziama jos svarbg bei at-
skleidziama tokios politikos vieta tarpdisciplininéje inovacijy ir inovacijy ekosistemy
valdymo sistemoje.
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Atliekant analize taip pat daugiausia démesio buvo skiriama ES i§$ukiams, susi-
jusiems su politikos formavimo sistemy valdymo strateginiu pozitriu i inovacijas
aukstojo mokslo sektoriuje. Lyginamosios analizés metu auk$tojo mokslo sektorius
kiekvienu nacionaliniu atveju buvo vertinamas pagal autentiska ir asociatyvig tarp-
disciplinine bendradarbiavimo veikla kiekvienos suinteresuotosios $alies ar institu-
cijos, atsakingos uz indélj kuriant kokybiskas inovacijy ekosistemas, padedant diegti
inovacijas, atzvilgiu. Be to, analizé suteiké Ziniy, grindziamy asociatyviomis reik§me-
mis, svarbioms politikos jgyvendinimui, kuris vykdomas laipsniskai per zmogiskujy
iStekliy plétojima aukstojo mokslo sektoriaus vidaus ir i$orés aplinkoje. Gaunant pa-
pildomas jzvalgas apie su aukstojo mokslo sektoriumi susijusiy regioniniy inovacijy
strateginj pagrinda, tai galéty sukurti naujg poziarj. I§sami analizé suteiké veiksmingg
ir jrodymais pagrijsta strateginj $vietimo ir inovacijomis grindziamy ekosistemy pla-
navimg ir valdyma, kas daro teigiama poveikj j Zzmogy orientuoty aukstojo mokslo
jstaigy inovacijy ekosistemy konkurencingumui.

Analizé, nustatanti auk$tojo mokslo politikos poveikio j zmogy orientuoty inovaci-
ju ekosistemy koreliacijg, nebuvo visiSkai i$sami ir paskatino atlikti indukeinius tyri-
mus. Regioniniu lygmeniu atlikta ekosistemy rasiy analizé, nagrinéjanti, kaip j Zmogy
orientuoti veiksniai yra susije su problemy sprendimo procesu nuo aukstojo mokslo iki
inovacijy ekosistemy, buvo grindZiama lyginamuoju ES valstybiy nariy vertinimu. Tai
buvo padaryta pagal kiekvieng inovacijy veiklos rezultaty kategorijg, kuri buvo nau-
dojama kaip pirminé imtis. Toliau vertinimas buvo skirstomas j makro-, ezo-, mezo-,
mikro-, ir iki Zzmogiskojo veiksnio lygio, siekiant atskirti j Zmogy orientuoty inovacijy
ekosistemy tinkly, kaip strateginio valdymo priemoneés sistemose, aktualuma.

Nacionaliné

Makro lygis politika

Asmuo

(ZmogiSkasis
veiksnys)

2 pav. Inovacijy, modeliuojamy kaip j Zmogy orientuoty inovacijy ekosistemy, verté kiekviename
bgyje

Saltinis: sudaryta autorés pagal DiMaggio ir Pfeffer ir Salancik, 1978; Powell, 1983; Powell ir Di-
Maggio, 1991; Moore, 1993; Teece, 2007; Zott ir Amitt, 2010; Nambisan ir Sawhney, 2011; Mitle-
ton-Kelly, 2003; Moore, 1993; Iansiti ir Levien, 2004
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Kaip matyti i§ 2 paveikslo, inovacijy sgveika ir atitikimas kiekvienam lygmeniui su-
daro esminj j zmogy orientuoty inovacijy ekosistemy konceptualy pagrindg. Parengtas
teorinis konceptualus modelis apraso svarbiausius Zmogiskojo kapitalo, aukstojo mokslo
inovacijy vidaus ir iSorés aplinkos veiksnius, visus subjektus, jskaitant suinteresuotasias
$alis ir naudos gavéjus, taip pat neaukstojo Svietimo socialinius ir ekonominius veiksnius,
kurie strategiskai didina jo indélj j ziniy ir komercing ekonomika. Strateginé verté, sukurta
$ios ekosistemos déka vykdant bendradarbiavimo veiklg, investicijos j zmogiskuyjy istekliy
plétra pasitelkiant aukstajj moksla, jgudziy ugdymas, taip pat mokymai sustiprina j Zmogy
orientuotus veiksnius, batinus inovacijoms. Remiantis kritine literattros analize, koncep-
tualus modelis turi dvigubg pritaikyma, kadangi jgtidziai ir zinios perduodami vienu metu.

Zmogiskojo kapitalo ir talenty ugdymo karéjai

Rinkos ir Politika (Svietimas Socialiniai ir Aplinkos, kultdros,
ekonomikos N irir ijos) d finiai puoseléjami
varikliai kintamieji igudziai
¥ v ¥
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% |darbinimas ir l VieSojo sektoriaus
g L7  staZuotés pramonéje institucijos e
2

: .

N Informaciniy komunikacijos Infrastruktaros ir
=1 technologijy, technologinés ir palaikymo priemoniy
2 Individualus skaitmeninés paramos alinimas

= e g:

= igalinimas
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Zmogiskojo kapitalo ir talenty ugdy
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Vyriausybé Verslo angelai ir VieSojo sektoriaus
rizikos kapitalas institucijos
<
I Pramoné | | Privatus sektorius |
¥ N7

| Zmogy orientuoty inovacijy ekosistemy
rezultatai

I Verslumas | I ISmani ializacij: | [o] izacil Startuoliai,
o visapusiSka veikla
Komerciné ekonomika Ziniy ekonomika

| ZMOGY ORIENTUOTY INOVACIJY EKOSISTEMOS

3 pav. Teorinis j Zmogy orientuoty inovacijy ekosistemy modelis

Saltinis: sudarytas autorés pagal Penrose, 1959; DiMaggio ir Pfeffer ir Salancik, 1978; Powell,
1983; Powell ir DiMaggio, 1991; Moore, 1993; Teece ir kiti, 1997; Mitleton-Kelly, 2003; Iansiti ir
Levien, 2004; Al-Alawi ir kiti, 2007; Teece, 2007; Zott ir Amitt, 2010; Nambisan ir Sawhney, 2011;
Mahoney ir Kor, 2015; Alva, 2019
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3 paveiksle teorinis konceptualus modelis yra apibudinamas pagal jo kriterijus: Iy-
giai, aktoriai, procesai, kiekvieno dalyvio vaidmuo ir vertés kuirimas kiekviename lygyje.
Tai paaiskinta 1 lenteléje zemiau:

1 lentelé. | Zmogy orientuotos inovacijy ekosistemos modelio kriterijai ir aprasymas

Sistemos « ;
kriterijai Aprasymas / kontrolé
Lygmenys Makro, ezo, mezo, mikro, individualus
Suinteresuo- | Vyriausybé, pramoné, verslo angelai ir rizikos kapitalas, viesojo

tosios Salysir | sektoriaus institucijos, privatus sektorius, zmogiskasis veiksnys,
paramos gavéjai | aukstojo mokslo sektorius;

m) sudaryti saglygas informaciniy komunikacijos technologijuy, tech-
nologinei ir skaitmeninei palaikymo infrastruktarai;

n) infrastruktaros palaikymo jgalinimas;
Procesai o) politika ($vietimas ir inovacijos);

p) rinkos ir ekonomikos varomosios jégos;
q) socialiniai ir demografiniai kintamieji;

r) aplinkos, kulttiros, puoseléjami jgudziai

9) Zmogiskojo kapitalo plétojimo kiiréjai: politika (3vietimas ir
inovacijos);

10) Zmogiskojo kapitalo kiirimo ir talenty ugdymo vietos: auks-
tojo mokslo institucijos, bendradarbiaujancios su privaciu
sektoriumi, vie$ojo sektoriaus institucijomis, nuopelnais
grindziamos mokamosios stazuotés, darbo vietos ir stazuo-
tés pramonéje, grindziamos informaciniy komunikacijos

Kiekvieno daly- technologijy, technologinés ir skaitmeninés paramos inf-
vio vaidmuo rastruktara ir kitos jgalinancios infrastruktaros ir paramos
priemones;

11) Zmogiskojo kapitalo ir talenty ugdymo vartotojai: vyriausy-
bé, verslo angelai ir rizikos kapitalas, vie$ojo sektoriaus insti-
tucijos, pramoné, privatus sektorius;

12) I zmogy orientuoty inovacijy ekosistemy rezultatai: verslu-
mas, iSmani specializacija, organizacinés inovacijos, startuo-
liai, visapusiska veikla, Ziniy ekonomika
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Sistemos

kriterijai Aprasymas / kontrolé

Makro: socialiné, ekonomine, geresné gyvenimo kokybé ir vi-
suomeng; didesnis tyrimy rezultaty komercialiavimas, Ziniy
ekonomika; j Zmogy orientuoti sprendimai, kokybisko Zmogis-
kojo kapitalo pritraukimas ir i§laikymas; orientavimas j inovaci-
jas vykdant veikla, iSmanioji specializacija, startuoliai ir visapu-
siska veikla, verslumas;

Ezo: pagerinta pramonés ir sektoriy bendradarbiavimo veikla,
strategiskai valdomi pramonés inovacijy tinklai;

Mezo: jvairios, | Zmogy orientuotos inovacijy ekosistemos, len-
gvesnis ziniy ir jgidziy perdavimas siekiant geresnio koordina-
vimo, glaudesnis bendradarbiavimas;
- Mikro: patikimas, atviras bendradarbiavimas, didesné inovaciniy
Vertés kirimas | veikly jvairové, didesnis aktualiy jgiidziy naudojimas, mokymo
k1ekv1ename ir ziniy jgudziy plétojimas pagal rinkos ir ekonomikos veiksnius,
lygmenyje jtraukimas, didesnis pasitenkinimas zmogiskojo kapitalo koky-
be, didesnis aukstojo mokslo sektoriaus konkurencingumas; ko-
kybiskos ekosistemos
Individualus: jkvépti ir karybingi Zzmogiskieji istekliai, geresné
socialiné ir ekonominé gyvenimo kokybé, kokybiska aukstojo
mokslo kvalifikacija, orientavimas j jgadzZius ir Zinias, problemy
sprendimas, pilietiSkumas, pasitikéjimas, atvirumas, verslumo
mastysena, motyvavimas, lyderysté, iniciatyvumas, lankstumas
ir pritaikomas poziaris (psichologinis), su pramone susij¢ jgt-
dziai, naudojant praktine patirtj; globali mastysena; sprendimo ir
atsakomybés priémimas; strateginis mastymas; gera komunika-
cija; bendradarbiavimas; analitinis, kiekybinis mastymas; orien-
tavimas  rizika

Saltinis: sudaryta autorés pagal Penrose, 1959; DiMaggio ir Pfeffer ir Salancik, 1978; Powell, 1983;
Powell ir DiMaggio, 1991; Moore, 1993; Teece ir kiti, 1997;

Mitleton-Kelly, 2003; Al-Alawi ir kiti, 2007; Teece, 2007; Zott ir Amitt, 2010;

Nambisan ir Sawhney, 2011; Mahoney ir Kor, 2015; Iansiti ir Levien, 2004; Alva, 2019

I Zzmogy orientuoty inovacijy ekosistemy teorinio modelio vertés kiirimas i$ pradziy
yra apibréziamas individualiu lygmeniu ir yra sudarytas pagal tai, kaip zmogiskasis
veiksnys plétojamas siekiant skatinti inovacijas ir bati jy karéju.

Individualiu lygmeniu sistemos vertés kirimas iliustruojamas atsizvelgiant j nauda,
kuri gaunama per aukstojo mokslo studijas ar mokymasi bei per j Zzmogy orientuoty
inovacijy ekosistemy asociatyvias paskatas. Mikro lygmenyje konceptualaus modelio
vertés karimas iliustruojamas atsizvelgiant j nauda, matoma visiems sistemos daly-
viams. Mezo lygmenyje konceptualaus modelio vertés kiirimas atskleidziamas atsizvel-
giant | nauda, kurig uztikrina aktyvus bendradarbiavimas, didesnis ir tinkamas Ziniy,
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jgudziy ugdymo ir mokymy aukstojo mokslo sistemoje panaudojimas, atitinkantis
aktualius rinkos poreikius. Ezo lygmenyje konceptualaus modelio vertés kiirimas at-
skleidziamas atsizvelgiant j nauda, kurig to lygmens veikéjai, t. y. Vyriausybé, minis-
terijy politikos kuréjai, suinteresuotosios $alys ir ekosistemos naudos gavéjai. Makro
lygmuo yra susijes su j Zzmogy orientuoty inovacijy ekosistemy konceptualaus modelio
rezultatais ir nauda visiems ekosistemos dalyviams.

TYRIMY METODU APZVALGA IR METODOLOGIJOS MODELIS

Metodologijos pagrindu buvo pasirinkta grindziamoji teorija (angl. grounded theory),
siekiant atrinkti duomenis, skirtus aukstojo mokslo politikos poveikio j Zzmogy orien-
tuoty inovacijy ekosistemy plétojimo vertinimui. Epistemologijos pagrindu buvo pa-
naudota Cikagos sgveika (angl. interactionism), kuri buvo pritaikyta metodologijos pozi-
cionavimui, o pragmatizmas buvo pasirinktas kaip filosofiné pozicija. Moksliniy tyrimy
nuoseklumas buvo sistemingai i$laikytas integruojant filosofijg, pasirinktg metodologija,
tyrimy metodus ir priemones. Simboliné sgveika buvo naudinga analizuoti duomenis,
gautus grindziamosios teorijos, paremtos pragmatizmu, bei moksliniy tyrimy déka.

Tyrimy duomeny rinkimo priemones sudaré nestruktirizuoti stebéjimai, atvejo
analizé ir pusiau struktairizuotas interviu klausimynas. Priemonés buvo tinkamos, nes
jos papildé kitus pasirinktus kokybinius metodus, naudojamus empiriniuose tyrimuo-
se. Nestruktiirizuotas stebéjimas, kaip bandomasis tyrimo metodas, buvo labai svar-
bus uztikrinant didelio kiekio duomeny surinkimg pradiniame tyrimo etape. Atvejo
analizés metodas suteiké bandomajam tyrimui platesnj tyrinéjimy lauka ir didesnj su-
pratimg dél sudétingy klausimy, susijusiy su aukstojo mokslo sektoriaus valdymu ir
zmogiskojo veiksnio plétojimu, nukreiptu j Zzmogy orientuoty inovacijy ekosistemoms.

Papildomi tyrimy duomenys buvo surinkti interviu su ekspertais metu nuo 2019
m. rugséjo iki 2019 m. spalio mén. Lietuvoje. Interviu klausimynas buvo parengtas
pagal lygiagreciai plétojamg teorinj i Zmogy orientuoty inovacijy ekosistemy koncep-
tualy modelj, ir koncepcijos buvo analizuojamos kartu su teorinio modelio struktiira.
Vienuolika eksperty sudaré imtj ir atstovavo visoms su tyrimy aplinkai svarbiomis
sritimis Lietuvoje. Eksperty atrankos metodas buvo atliktas pagal ,,sniego gniaztiesi*
metodg, suderintg su tiksline atranka.

Teoriné atranka po eksperty apklausos leido nustatyti proceso konceptualy tanki,
kuris analizuoja, kaip gerai visi surinkti duomenys pasieké prisotinimo lygj. Koncep-
tualus tankis atsiranda, kai visi atsakymai yra vienodi ir interviu metu neatsirado jo-
kios naujos informacijos. Tai pateisina vienuolikos eksperty atranka tyrimui, kadangi
didesné imtis galéjo sukelti papildomy sunkumy nustatant pagrindines sritis ir temas
i$ surinkty duomeny.

Kitame tyrimy etape buvo atlikta pokalbiy metu surinkty duomeny analizé, nau-
dojant kodavimo procesa. Atrenkant eksperty atsakymus kokybiniams tematigkai
suskirstyty kategorijy duomenims gauti buvo taikomas atviras, asinis ir teminis ko-
davimas. Tai leido nustatyti pagrindines tikslines sritis, skirtas jvertinti j zmogy orien-
tuotos inovacijy ekosistemos plétojima.
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Be to, integruotas kokybinis vertinimas nustaté, kad empiriniy tyrimy i$vados yra
teisingos ir susijusios su sukurta j Zmogy orientuoty inovacijy ekosistemy konceptu-
alia sistema. Taigi, eksperty pusiau struktarizuoty interviu rezultatai ir atvejo analizé
apie Lietuvos Respublika buvo jvertinti, siekiant gauti jzvalgy apie tai, kaip yra pléto-
jamos j Zmogy orientuotos inovacijy ekosistemos, nustatyti jy naudinguma ir stra-
teginj pritaikomuma kaip priemonés, gerinancios aukstojo mokslo sektoriaus vidaus
institucine aplinkg. Aukstojo mokslo politikos poveikio j Zmogy orientuoty inovacijy
ekosistemy plétrai vertinimas buvo atliktas, siekiant spresti Siuos vadybos i$$ukius:

(1) apibudinti { zmogy orientuoty inovacijy ekosistemy strateginio valdymo ir re-
komenduojamy kokybiniy j zmogy orientuoty atributy rodiklius, taip pat ir jy
asociatyvy pritaikyma ekosistemai aukstojo mokslo sektoriuje;

(2) nustatyti koreliacija tarp talenty ugdymo ir inovacijy Ziniy ir komercinés eko-
nomikos srityse;

(3) nustatyti j Zzmogy orientuoty inovacijy ekosistemy pritaikyma aukstojo mokslo
sektoriuje;

(4) jvertinti ir nustatyti svarbiausias zmogiskojo kapitalo, iSugdyto aukstojo moks-
lo inovacijy vidaus ir i$orés aplinkoje, savybes. Nustatyti suinteresuoty $aliy,
dalyviy, neaukstojo mokslo j Zmogy orientuoty inovacijy ekosistemy veiksniy
vaidmenj plétojant Zzmogiskajj kapitalg ir prisidedant prie ziniy ir komercinés
ekonomikos;

(5) nustatyti socialiniy ir ekonominiy, pramonés, akademinés bendruomenés ir
sektoriy suinteresuotyjy $aliy aplinkos svarbg j zmogy orientuotoms inovacijy
ekosistemoms.

EMPIRINTU TYRIMU IR AUKSTOJO MOKSLO POLITIKOS POVEIKIO
] ZMOGU ORIENTUOTAI INOVACIJU EKOSISTEMAI VERTINIMO
APZVALGA

Atvejo analizés rezultatai atskleidé kad Lietuva tebéra viena i§ pirmaujanciy ES
valstybiy nariy pagal aukstojo issilavinimo jgijima. Atvejo analizés rezultatai taip pat
parodé, kad veiklos, tiesiogiai siejancios Lietuvos aukstojo mokslo sektoriy su pramo-
ne ir verslu, skatina kiirybiniy industrijy sektoriaus plétra tarptautiniu lygmeniu. Nors
atvejo analizé parodé, kad aukstojo mokslo sektoriaus tinkly ir infrastruktaros plétrai
reikalingos didelés apimties investicijos, { zmogy orientuotos inovacijy ekosistemos
galéty sudaryti Ekonomikos ir inovacijy ministerijai, Svietimo, mokslo ir sporto mi-
nisterijai gaires, kaip $ias priemones btity galima aktyviau panaudoti. Taigi, atsirasty
potencialiy galimybiy, kurios sukurty pridétine verte visuomenei.

Pagal j zmogy orientuoty inovacijy ekosistemy konceptualy modelj aukstojo moks-
lo institucijos galéty labiau prisidéti bendradarbiaudamos su jmonémis bei tarpusavy-
je, o ne vien buti absolventy paruosimo $altiniu. Tai buty pasiekta perduodant Zinias,
skleidziant tyrimy rezultatus ir priziarint, kaip Zinios naudojamos ir jgyjamos visuo-
menés labui. Pagal konceptualy modelj verslumas, talentas, doktorantaros studijos
(aukstasis mokslas) arba moksliniy tyrimy sektorius taip pat turéty bendradarbiauti
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su privataus sektoriaus jmonémis. Be to, kadangi verslumas yra rodiklis, nustatantis
inovacijy reiting, atvejo analizé parodé¢, kad Lietuvos aukstojo mokslo sektoriaus ab-
solventai néra verslas. Tai lemia absolventy jdarbinimg darbo vietose, kurioms uzimti
nereikia aukstojo mokslo kvalifikacijos. Tai turi jtakos Lietuvos inovacijy rodikliams.
I Zmogy orientuota inovacijy ekosistema veikia gerai, kai turima aukstojo mokslo kva-
lifikacija atitinka verslo poreikius. Studenty nuomone, investuoti trejus ar ketverius metus
i sistema, siekiant jgyti pranasuma darbo rinkoje yra naudinga, kai jgyta kvalifikacija
yra susijusi su verslo naujovémis ar operacijomis. Taigi, konceptualus modelis parodo,
kad aukstojo mokslo programy strateginis planavimas ir stebésena sumazina interneti-
niy ar savarankisky mokymo programy tikimybe aplenkti auditorinj, tradicinj aukstojo
mokslo mokymosi metoda $iame sektoriuje. Sios programos paprastai siiilo trumpesnj
laikotarpj mokymuisi ir pasirengimui, kurie yra labiau susije su darbo rinkos poreikiais
bei pramonés ir verslo sektoriaus savireguliacija. Parengtas modelis pasialyty miSraus
pozitrio gaires, kad §i mokymosi alternatyva buty jtraukta j tradicinj mokymosi metoda.
Taikant j Zmogy orientuoty pozitrj i $vietima, veikiantj kaip skaitmeniniy ekosiste-
my tinkly dalis, individualiy studijy programy karimas suteikty geresnj busimos darbo
jégos peréjima i darbo aplinka. Lietuvoje $iy individualiy $vietimo programy paklausa
yra didesné robotikos, informaciniy komunikacijos technologijy ir kitose skaitmeniné-
se, technologiskai susijusiose $vietimo srityse. Taigi, aukstojo mokslo sektorius galéty
perorientuoti savo strategines veiklas, siekiant prisidéti prie “Industry 4.0” ekosistemy
plétros plano Lietuvoje per i Zmogy orientuotas inovacijy ekosistemas, kurios ateityje
uzmegzty simbiozinius santykius inovacijy “sprendimy teikéjo” vaidmenyje. Tai buty
pasiekta vykdant nuolatine bendradarbiavimo veikla, kuri prisidéty prie skaitmeniniy
technologijy sektoriaus plétojimo. Tyrimas parodé, kad aukstojo mokslo sektorius, kaip
pagrindiné suinteresuotoji $alis, galéty aktyviai teikti studijy programas tiek magistro,
tiek bakalauro lygiu, kurios yra pagristos inovacijomis, nustatytoms kaip “sprendimy
teikéjy” iniciatyvos pramonés 4.0 plano dalis. Tyrimas taip pat parodé, kad akademiniy
aukstojo mokslo institucijy sarasas skiriasi nuo institucijy, kurios dalyvauja inovacinéje
veikloje (“sprendimy teikéjy” veikloje). Tai pasiekiama vykdant taikomuosius tyrimus
(kapitalas ir technologijos) ir organizuojant stazuotes bei gamybine praktika (talentas).
I§ i$vady, susisteminty pagal j Zmoguy orientuotos inovacijy ekosistemos koncep-
tualy modelj, jo fizinj pagrindg sudaryty tokie ap¢iuopiami infrastruktiros vienetai,
kaip mokslo parkai, moksliniy tyrimy, inovacijy ir plétros centrai (kompetencijy cen-
trai), laboratorijos ir bandymy centrai ir kt. I$vados taip pat atskleidé jy nematerialig
infrastrukttra, pavyzdziui, technologijas, informaciniy komunikacijos technologijy
paslaugas, skaitmenines technologijas ir aukstojo mokslo sektoriaus talentus, eksper-
ty paslaugy teikéjus, taip pat kitus klasteriais grindziamus zmogiskuosius isteklius ir
asociacijas. Kaip rezultatas, atsiranda simbiozinis ry$ys tarp “sprendimy teikéjy” (eko-
sistemos jgyvendintojy) ir “vartotojy” (nauda i§ ekosistemy gaunancios institucijos).
Konceptualiame modelyje tai bty sudaryta i$ { Zmoguy orientuoty inovacijy ekosis-
temy “gamybos viety” ir “gamintojy”. Bendras elementas tarp “sprendimy teikéjy” ir
“vartotojy’, panasus j aptinkama j Zmogy orientuotos inovacijy ekosistemos koncep-
tualiame modelyje, yra talentas. Be to, atvejo analizé parodé, kad siekiant padidinti
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inovacijy potencialg ir labiau suvienijus Svietimo, mokslo ir sporto ministerijos ir Ino-
vacijy ir ekonomikos ministerijos veikla, rekomenduojama ekosistema remtysi kon-
ceptualaus modelio siillomomis strategijomis. Abi ministerijos, kaip suinteresuotosios
$alys ir naudos gavéjos, galéty nustatyti kriterijus, susijusius su valstybés valdomais
iStekliais, tiek materialiojo, tiek nematerialaus pobudzio, kuriy reikia nustatant ir didi-
nant inovatyviy veikly lygj Lietuvoje pasitelkiant talenta, technologijas, i$maniaja spe-
cializacija ir kapitalo infrastruktirg, kurie j Zmogy orientuotos inovacijy ekosistemos
konceptualiame modelyje tampa “produkcija”. Dabartiné politika, plétodama Lietuvos
inovacijy potencialg, grindZiama prielaida, kad inovacijos baty kuriamos ziedinés vei-
Kklos, kuri suteikty daug galimybiy, principu. Pagal j Zmogy orientuoty inovacijy eko-
sistemy konceptualaus modelio struktarg tai turéty buti vieningas, glaudzZiai susijes
junginys, kurj sudaryty visi minéti subjektai, suinteresuotosios $alys ir naudos gavéjai,
reguliuojami pagal Lietuvos $vietimo ir inovacijy politikg. Tai didinty aukstojo mokslo
sektoriaus inovacijy potencialg, kad buaty galima spresti turimy jgadziy neatitikimo ir
trakumuy, susijusiy su kokybisky inovacijy ekosistemos plétojimu, problema.

Lietuvos atvejo analizé ir eksperty griZtamasis rysys taip pat pateiké jzvalgas apie
institucijas ir jy poveikj strategijos plétrai, ta¢iau daugiau pastangy galéty paskatinti
glaudesne partneryste ir bendradarbiavimg sprendziant aukstojo mokslo sektoriaus
problemas. 4 paveiksle apibendrinta, kaip veikia $is procesas:

ISorés aplinkos duomenys
Aukstojo mokslo politikos ekosistemy misijos, funkcijy ir tiksly
strateginis plétojimas. Kokybés uZztikrinimo rodikliai nustatyti
ekosistemy grupéms, aukstojo mokslo sistemy pogrupiams.

I Strateginis planavimas ir vertinimas

Instituciné vidiné aplinka
Aukstojo mokslo sektoriaus strateginis planavimas ir j Zmogj orientuoty
inovacijy ekosistemy valdymas pagal kiekvienos institucijos misija,
vizijg, tikslus, funkcijas ir pagrindinius veiklos rodiklius.

Strateginis jgyvendinimas ir Ekosistemy stebésena
stebésena \ Kokybés uztikrinimo rodikliai

4
e Zmogiskyjy istekliy personalas
e  Materiali ir nemateriali
infrastruktdra

Kapitalas

Technologija

Jranga

Suinteresuotosios Salys ir
naudos gaveéjai

4 pav. Strateginé plétra per j Zmogy orientuotas inovacijy ekosistemas.

Saltinis: sudaryta autorés
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Bendras poziuris, derinant aukstojo mokslo institucijy studijy programas su darbo
rinka, remia bendradarbiavimg su suinteresuotosiomis $alimis ir naudos gavéjais ko-
lektyviai prisidedant prie misijos, tiksly, ekosistemos funkcijy pagal kiekvieno i$ suin-
teresuotyjy $aliy ir naudos gavéjy poreikius. Tai stiprina aukstojo mokslo sektoriaus re-
zultatus, gerina jo struktiros ir funkcijy kokybe ir kiekybe. Zmogiskojo kapitalo, gauto
i$ aukstojo mokslo j Zmogy orientuotos inovacijy ekosistemos vidaus ir iSorés aplinkos,
savybés yra pranaSesnés verslumo srityje, kadangi jie yra novatoriski ir linke bendra-
darbiauti. ] zmogy orientuotos inovacijy ekosistemos tinklo suinteresuotuyjy $aliy, daly-
viy, neaukstojo $vietimo veiksniai, susij¢ su zmogiskojo kapitalo plétojimu prisidedant
prie ziniy ir komercinés ekonomikos, kokybés uztikrinimo rodikliai galéty stebéti ko-
kybinius duomenis, procesus, rezultatus, produkcijg ir rezultatus. Remiantis Pearsono
koreliacija, toliau pateiktame paveikslélyje parodyta stipri linijiné priklausomybé tarp
ekosistemy indélio j Zzinias ir komercine ekonomika, todél tokie kokybés uztikrinimo
rodikliai turéty bati suformuluoti taip, kad ekosistema galéty nuosekliai juos stebéti.

Clrepren,..
harmony
culture
betteredu...
ecosystem
beneble.,‘.1 lfferent:.
academia
assessm...
innovatio...
ncouragi
humanca.
¢
oureaucr...
fundingpr...
cooperati,
ce,
‘ © ¢
collaborat ( fu“"epa"'harmonno "
risktaking )
megRLRingy (. creativity
digitalizati...

5 pav. Koreliacija tarp j Zmogy orientuoty inovacijy ekosistemy kokybiniy rezultaty ir rezultaty
Ziniy ir komercinéje ekonomikoje.
Saltinis: sudaryta autorés

Vertinant eksperty atsakymus socialinés ir ekonominés, pramonés, akademinés
bendruomenés ir sektoriy suinteresuotyjy saliy aplinkos svarba j zmogy orientuotoms
inovacijy ekosistemoms galéty atsiskleisti, padedant nustatyti kokybés uztikrinimo
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rodiklius, kurie nulemia ekosistemos i$likimg. Taikant Pearsono koreliacijg nustatytas
ry$ys nuo mazdaug 0,5 iki 1. Kokybés uztikrinimo rodikliai taip pat turéty bati sufor-
muluoti $iai aplinkai ekosistemoje stebéti. Sios priemonés ir istekliai, kuriais vertinami
veiklos rezultatai, produkcija, procesai ir poveikis ekosistemos plétrai, turéty buti tai-
komi santykyje su jdétais istekliais.
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6 pav. ISorinés aplinkos koreliacija su ekosistemos islikimu.

Saltinis: sudaryta autorés

Empiriniai tyrimai jgyvendino tikslg - jvertinti aukstojo mokslo politikos poveikj
remiantis teoriniu konceptualiu modeliu, sukurtu j Zmogy orientuotoms inovacijy
ekosistemoms. Jie taip pat patvirtino, kad teorinis konceptualus modelis, skirtas j zmo-
gu orientuotoms inovacijy ekosistemoms, yra tinkamas ir teisingas. Be to, sitilomas
konceptualus modelis yra tinkamas vertinat j Zmogy orientuoty ekosistemy plétros
tyrimus nagrinéjant aukstajj iSsilavinima turintj zmogiskajj kapitala. Vertinimo metu
gauti rezultatai, tokie kaip kokybinés jzvalgos apie temines koncepcijas ir kategorijas,
kurios atskleidzia kokybisky ekosistemy plétojima, suteikia papildomos naudos visoms
suinteresuotosioms $alims ir paramos gavéjams. Tai gali bati panaudota kuriant naujas
Zinias apie inovacijy ekosistemy, kurios taiko i Zmogy orientuota pozitrj, ypatybes.
I Zmogy orientuotos inovacijy ekosistemos galéty bati laikomos strategine vadybos
moksly priemone, leidZianti suprasti ir stebéti kokybiskas ekosistemas, kurios inova-
cijy déka sukuria verte su suinteresuotosioms $alimis ir ekosistemos naudos gavéjais.

Gauti rezultatai suteiké geresnj ekosistemos plétrai reikalingy poZymiy supratimg. Tai
buvo jvertinta pagal budingus talentingo Zmogiskojo veiksnio bruozus, suvokiamus kaip
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i zmogy orientuoty inovacijy paskatinimus jgyti kvalifikacinius jgudzius, kas yra nauja
ir svarbu vadybos mokslui. Tyrimai taip pat suteiké supratimg apie visy dalyviy tikslus
ir funkcijas, j Zmogy orientuoty inovacijy ekosistemy tinklo struktarg ir padeda auks-
tojo mokslo sektoriui nustatyti jo indélj ir sutelkti démesj j svarbiausig jo suteikiama
nauda ir galimus apribojimus. Empiriniy tyrimy rezultatai taip pat yra nauji ir naudin-
gi aukstojo mokslo sektoriy institucijoms.
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ISVADOS

] Zmogy orientuoty inovacijy ekosistemos konceptualus pagrindas.

1. ] zmogy orientuotos inovacijy ekosistema yra strateginé priemoné, skirta spresti
valdymo ir talenty ugdymo problemas, susijusias su inovacijy plétra aukstojo
mokslo sektoriuje. Jos modelis, sudétis ir ypatybés leidzia tikslingai orientuoti
strateginj mastyma j sprendimy priémima, atsizvelgiant j aukstojo mokslo sekto-
riaus institucijy vaidmenj ir funkcijas. Nustacius Zmogiskojo veiksnio pazinimo
gebéjimus, jgudzius ir savybes sukurta sistema leidzia plétoti inovacijas.

2. Daroma prielaida, kad konceptualus modelis, sukurtas i zmogy orientuotoms
inovacijy ekosistemoms, suteikia verte visy lygiy dalyviams, suinteresuoto-
sioms Salims ir naudos gavéjams. Modelio struktira sudaryta atsizvelgiant j
zmogiskojo veiksnio inovacijy lygj ir santykj su motyvacija ir igyty gebéjimy
verte. ] Zmogy orientuoty struktiiry ekosistema pripazjsta, kad talentas ir mo-
tyvacija kurti inovacijas formuojami aplinkos, naudojant paskaty technologijas
ir infrastrukttiros objektus, taip pat remiantis visy ekosistemos dalyviy pozitriu
i inovacijas. Remiantis moksline literatiira vidaus ir iSorés instituciniy aplinkos
veiksniai ir socialinés bei ekonominés salygos yra svarbiausi veiksniai, didinantis
bendradarbiavimo verte ir uztikrinantis ekosistemai klestéti ir pasiekti strategin-
ius aukstojo mokslo tikslus.

3. Siekiant uztikrinti verte kiekviename lygmenyje, konceptualus modelis apima
tarpusavyje integruotas, bendradarbiavimo struktaras tarp kiekvieno daly-
vio ir ekosistemos institucijy, kurios skatina gebéjimus prisitaikyti, lankstuma,
istekliy perdavimo paprastuma ir didinti ekosistemos, kaip atsparios strateginés
priemonés, efektyvuma. Saikingai ekosistemoje tai didina dalyviy ir institucijy
priklausomybe nuo istekliy, tad leidzia optimizuoti, labiau sutelkti ir perskirstyti
isteklius Zmogiskojo kapitalo ir talenty ugdymui.

4. Technologinés ir skaitmeninés platformos turi jtakos technologijy perdavimui
ekosistemoje. Taigi, politika turéty uztikrinti, kad suinteresuotyjy subjekty ben-
dradarbiavimo ry$iy déka suinteresuotyjy Saliy veiklos islaidos bity sumazintos
uztikrinant galimybes naudotis istekliais talenty ugdymui ir Zmogiskojo kapi-
talo plétrai. Vienas pozitris j tai biity strateginis technologinio ir skaitmeninio
perdavimo ekosistemoje valdymas. Remiantis modelio struktara ekosistemos
suderinimas pagal kiekvieng ekonominj lygmenj galéty buti problematiskas, at-
sizvelgiant j skirtingus isteklius, turimus kiekviename lygmenyje, ir numatomus
rezultatus. Tai uztikrina horizontalus pagrindiniy i$tekliy ir platformy suderini-
mas ekosistemoje, kuris leidzia palengvinti jy perdavimg ir didesnj panaudojimag
visy dalyviy tarpe.

5. Literattiros apzvalga, skirta j Zzmogy orientuoty inovacijy ekosistemoms, akcen-
tuoja butinybe atsizvelgti j jas priimant sprendimus dél aukstojo mokslo politikos,
aktualios aukstojo mokslo institucijoms. Dél ekosistemy struktiiros pobudzio
daugiau jzvalgy apie poziiirj j zmogiskaji kapitalg ir talenty ugdyma per aukstojo
mokslo institucijas politikos lygmenyje atsiranda i$ bendry rezultaty, gauty tai-
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kant ekosistemos kokybés uztikrinimo rodikliy priemones. Tai virsta strategin-
iais neap¢iuopiamais inovacijas skatinanciais sprendimais ir svarbia prielaida
ilgalaikiy tiksly, budingy bendriems ekosistemos poreikiams, nustatymui.

I Zmones orientuota inovacijy ekosistema ir aukstojo mokslo sektorius.

L.

Harmoninga ekosistemy aplinka sukuriama plac¢iy aukstojo mokslo sektoriaus
institucijy ir dalyviy tinkly déka. Paskatos, kuriomis remiama tokia aplinka, pa-
prastai gerai veikia mazesniuose tinkluose ir grupése, ta¢iau toks poziaris galéty
bati nukreiptas ir j platy aukstojo mokslo sektoriaus tinkla, naudojant j Zmogy
orientuotas inovacijy ekosistemas. Nors empiriniy tyrimy rezultatai rodo, kad
aukstojo mokslo jstaigy vidaus dalyviai, taip pat kitos suinteresuotosios $alys ir
naudos gavéjai i§ esmés Zino apie savo vaidmenj skatinant darnig aplinka inova-
cijy plétrai, jie paprastai neatsizvelgia j jos praktinio taikymo vidaus institucinéje
aplinkoje nauda.

. Empirinés i$vados apie j Zzmogy orientuoty inovacijy ekosistemas formuoja po-

ziarj, kad kaip strateginé priemoné ji sukuria inovacijy verte dél bendry funk-
cijy, bendro istekliy naudojimo, technologijy ir platformy talenty ugdymui ir
zmogiskojo kapitalo plétrai, taigi, tampa inovacijy valdymo priemone. Be to,
tokio teiginio reik§mé pakartotinai grindziama atsizvelgiant j dabartinius Zzmo-
giskojo kapitalo, kuriancio inovacijas, bruozus ir rezultatus. Empiriniy tyrimy
rezultatai rodo, kad dabartinis Zmogiskojo kapitalo pagrindas, apibadinamas tu-
rimais gebéjimais ir savybémis, atskleidzia, kad buklé néra palanki kokybiskoms
inovacijoms.

. Taikant kokybés uztikrinimo rodiklius, sukurtus j Zmogy orientuoty inovacijy

ekosistemy procesus ir rezultatus stebéti ir vertinti, uztikrinama, kad, jei Zmogis-
kasis kapitalas ir talenty ugdymas neatitikty nustatyty ekosistemos tiksly ir mi-
sijos, tuo paciu metu buty taikomos taisomosios iniciatyvos, siekiant uztikrinti,
kad jos atitikty nustatytg kriterijy.

. Be to, i$vados nustato, kad, nors aukstojo mokslo institucijos veikia palyginti

konkurencingoje aplinkoje, joje triksta pasitikéjimo ir atvirumo, tad jos neatsi-
zvelgia j galima nepakankamai jvertintg nauda, gauta ekosistemos tinkle. Ta¢iau
ekosistema galéty leisti aukstojo mokslo jstaigoms pasinaudoti nepakankamai
jvertinta nauda, kuri suteikty lyginamajj pranasumg, kuris pagerinty jy institu-
cinj profilj.

. Empiriniy tyrimy rezultatai patvirtina, kad j Zmogy orientuoty inovacijy eko-

sistemy tinklo strukttira padeda aukstojo mokslo sektoriui kokybiskai nustatyti
jo indélio i kokybiskas inovacijas lygj, taip pat iSgryninti koncentracijos sritis,
kurias reikia plétoti, taip pat galimus apribojimus ekosistemoje.

I Zmogy orientuoty inovacijy ekosistemy paskirtis.

1.
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Remiantis modelio struktara j zmogy orientuota inovacijy ekosistema kon-
ceptualiai apibréziama aukstojo mokslo sektoriaus politikos planavimo etape.
Zmogiskasis kapitalas ir talentai, jtraukti j ekosistemg pagerina gebéjimus ir pa-
pildomai sustiprina bendradarbiavimo tinklus. Zmogiskajj kapitala puoseléjan-



ti ir talentus ugdanti politika, jskaitant kitus neap¢iuopiamus ir ap¢iuopiamus
veiksnius, apibrézia aukstojo mokslo sektoriaus vaidmenj ir funkcijas, taip pat
galimybes, nukreiptas j Zzmogy orientuoty inovacijy ekosistemy jgyvendinimui
instituciniu lygmeniu, kaip strateginj tiksla, atitinkantj jy misija ir vizija dél ino-
vacijy plétojimo.

2. ] zmogy orientuoty inovacijy ekosistemos galéty strategiSkai pagerinti aukstojo
mokslo sektoriaus reputacijg ir verte, taip pat jo basimus rezultatus, kad $is sek-
torius galéty svariai prisidéti prie inovacijy ziniy ir komercinés ekonomikos sg-
lygomis. Metody pasirinkimas turi buti strategiskai pagristas ir palankus sekto-
riaus vidaus funkcijoms, taip pat bendrai ekosistemos strukturai. Ekosistema gali
nustatyti dabartine pozicijg ir skirtumus, butinus zmogiskojo kapitalo ir talenty
ugdymo vidaus strateginio mastymo gairéms. Pasiekti rezultatai bus jtraukti j
bendrg ekosistemos struktuirg, o tai pagerina bendrg aukstojo mokslo sektoriaus
plétojimo perspektyva.

3. Kaip strateginé aukstojo mokslo sektoriaus valdymo ir planavimo procesy prie-
mong, j Zmogy orientuoty inovacijy ekosistema leidzia aukstojo mokslo institu-
cijoms kartu su pagrindinémis suinteresuotosiomis $alimis susieti Zzmogiskojo
kapitalo plétros vizija, misijg ir tikslus patobulinty bendradarbiavimo rysiy sis-
temy déka. Tai pagerina veiklos rezultatus ir tuo paciu metu uztikrina didesne
parama i§ kity ekosistemos dalyviy aukstojo mokslo sektoriui, kad pastarasis ga-
léty vykdyti savo funkcijas aktyviai bendradarbiaudamas su visuomene.

4. Kokybés uztikrinimo rodikliy visuma, sukurta stebint neaukstojo mokslo veiks-
nius, atsizvelgiant j Zzmogiskojo kapitalo plétra j Zmogy orientuotose inovacijy
ekosistemose, jvertina aukstojo mokslo sektoriaus vidinio planavimo procesus ir
rezultatus bei iStekliy paskirstymg ateityje.

I Zmogy orientuoty inovacijy ekosistemy naudojimas strateginiame planavime

ir politikoje.

1. | Zmogy orientuotoms inovacijy ekosistemoms parengti kokybés uztikrinimo
rodikliai i§ strateginio planavimo perspektyvos stebéty planuojamo parengti
aukstojo mokslo sektoriaus ir jo suinteresuotyjy $aliy bendradarbiavimo veiklai
projekto, kokybés lygj. Ziniy ir komercinés ekonomikos salygomis sukuriama
verté priklauso nuo indéliy. Sprendimy, kuriais siekiama stiprinti bendradarbia-
vimo tinklus su ekosistemy suinteresuotomis $alimis ir naudos gavéjais, kokybé
jgalina naujg praktikg ir skatina mokymus arba diegia moksliniy tyrimy studi-
jy programas aukstojo mokslo institucijose, kurios taip pat sukuria verte $ioms
ekonomikoms.

2. Remiantis empiriniy tyrimy rezultatais Zmogiskojo kapitalo, gauto i§ | Zmogy
orientuoty inovacijy ekosistemy, vidaus ir iSorés aplinkos, savybés verslume
paprastai yra geresnés, jos yra visapusiskos, novatoriskos ir grindziamos ben-
dradarbiavimu. Sie pozymiai leidZia praktiskai taikyti pazangias specializacijas
aukstojo mokslo déka. Be to, jgidziy neatitikimas ir talenty netinkamas panau-
dojimas inovacijy srityje yra susijes su bendradarbiavimu su suinteresuotomis
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$alimis ir naudos gavéjais, siekiant pagerinti jgudziy suderinamuma ir talenty
pritraukimg j pramone. Pagrindinis veiksnys, uZztikrinantis sékme, yra geros ko-
munikacijos sistemos ekosistemoje. I$ nustatyty fakty matyti, kad komunikacija
ir pasitikéjimas gali nulemti reiksmingus funkcinius rezultatus ir uztikrinti eko-
sistemy tinklo ilgaamziskumg. ] Zmogy orientuoty inovacijy ekosistemas buty
galima labiau nukreipti link Zmogiskojo kapitalo ir talenty ugdymo plétojimo
geriau panaudojant ekosistemos isteklius.

. ] Zmogy orientuotose inovacijy ekosistemose politika, reguliuojanti ekosistemy

plétojima, vertinama pagal sprendimus, priimtus aukstojo mokslo sektoriaus i3-
$ukiams. Tarpusavio bendradarbiavimo lygis, vidiné ir iSoriné instituciné aplin-
ka bei turimi i$tekliai, technologijos ir infrastruktara.

. Stiprindamos bendradarbiavimo ry$ius, aukstojo mokslo sektoriaus instituci-

jos galéty palaipsniui pasiekti konkurencinj pranasumg naudodamos j zmogy
orientuoty inovacijy ekosistemas. Naujai sprendziamos problemos ir klausimai,
susije su gebéjimy ir talenty neatitikimu, gali suteikti konkurencinj pranasuma
inovacijy srityje, taCiau tai salyginé prielaida. Palyginimui, konkurencinis prana-
$umas nustatomas per inovacijy kokybe, kuria $is sektorius sukuria.

. Naudojant j Zzmogy orientuoty inovacijy ekosistemas uztikrinamas geresnis val-

dymo priemoniy panaudojimas, kas pagerina aukstojo mokslo sektoriaus vei-
klos rezultatus suinteresuotosioms $alims ir naudos gavéjams. Praktinis i Zmoguy
orientuoty inovacijy ekosistemy taikymas grindziamas jos naudojimu kaip stra-
tegine priemone bendradarbiavimui ekosistemoje stiprinti, siekiant kad aukstojo
mokslo sektorius galéty spresti problemas ir uzdavinius, didinti bendradarbiavi-
ma, optimizuoti pagrindinius i$teklius ir finansuojant §j tiksla.



REKOMENDACIJOS

Pagrindiniai pasialymai:

1.

Siekiant jvertinti j zmogy orientuoty inovacijy ekosistemy nauda, sitiloma, kad
ekosistemy modelis buty taikomas kaip strateginé priemoné, uztikrinanti inova-
cijas skatinancios strategijos kiirimg ir jgyvendinima.

Rekomendacijos busimiems moksliniams tyrimams:

1.

Siekiant nustatyti j Zmogy orientuoty inovacijy ekosistemy pritaikymo galimy-
bes verslo vienety ir institucijy inovaciniam potencialui atskleisti, batina atlikti
daugiau moksliniy tyrimuy, skirty jvertinti praktinius ekosistemos procesus, iste-
klius ir rezultatus, siekiant sukurti strategija.

. Reikia atlikti daugiau moksliniy tyrimuy, siekiant jvertinti kity subjekty, pavyz-

dziui, reguliavimo institucijy poveikj j Zmogy orientuoty inovacijy ekosistemy
modelio plétrai.

. Siekiant jvertinti | Zmogy orientuoty inovacijy ekosistemy taikymo galimybes

aukstojo mokslo sektoriuje reikia atlikti daugiau kiekybiniy tyrimy, susijusiy
su valdymo etapais, kad ekosistema buty naudojama kaip strateginé priemoné,
skirta spresti sektoriaus problemas ir i$§ukius, taip pat kuriant jzvalgas stebése-
nos procesui parengty kokybés uztikrinimo rodikliy déka.

Rekomendacijos suinteresuotosioms $alims ir naudos gavéjams:

1.

Suinteresuotyjy $aliy ir naudos gavéjy atveju j ekosistemos modelj turi bati
jtrauktas oficialus sisteminis dalyvis, siekiant gauti tikslias ir i$samias perspekty-
vas apie kiekvieno dalyvio indélj i ekosistema.

. Taikyti formaly kokybés uztikrinimo priemoniy rinkinj, skirtg ekosistemos iste-

kliams ir rezultatams jvertinti.

. Nusimanantys ir patyre zmogiskieji itekliai (personalas) turéty sudaryti pagrin-

ding¢ ekosistemos modelio dalj, kad bty plétojamos strateginés jzvalgos, valdy-
mas ir veiklos koordinavimas.

. Ekspertai, turintys ziniy apie esminius zmogiskojo kapitalo plétojimo subtilybes,

turéty sudaryti pagrinding ekosistemos dalj.

. Siekiant pritraukti talentus inovacijy karimui, bitina parengti daugiau stazuo-

¢iy magistrantiiros programose, per kitus finansavimo mechanizmus uztikrinti
talentingo zmogiskojo kapitalo jdarbinimg, o aukstojo mokslo programas sude-
rinti su verslo jmoniy misija, vizija ir tikslais.

. Tarpdisciplininis jsitraukimas ir saveika su aukstojo mokslo sektoriumi ekosis-

temose gali buti pasiektas bendradarbiaujant ir kuriant partneryste, kuria ska-
tinamas bendras iStekliy paskirstymas inovacijoms uztikrinti. Alternatyvaus
$vietimo programos ir stipendijy schemos perspektyviems talentams turéty bati
skirtos studijy metu aukstojo mokslo institucijose ir jtrauktos j semestro verti-
nimo sistema. Baigus mokslus, talentas turi biti vertinamas pagal $vietimo ir
techninius rezultatus, aktualius biisimam darbdaviui.
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Rekomendacijos aukstojo mokslo sektoriui:
1. ] Zmogy orientuoty inovacijy ekosistemos, skirtos techninio profilio aukstojo

mobkslo institucijoms, turéty koordinuoti studijy programas inovacijy inkubato-
riaus mechanizmo principu, kad buty uztikrintas gebéjimy suderinamumas su
pramonés sektoriumi.

. Kalbant apie j Zmogy orientuotas inovacijy ekosistemas, skirtas institucijoms,

kurios orientuotos j mokslinius tyrimus, studijy programos turéty bati koordi-
nuojamos pasitelkiant tokias mechanizmo schemas, kurios uztikrinty Ziniy plé-
trg ir tikslinga jy perkélima j pramone pagal jgyty Ziniy suderinimg su prakti-
niu panaudojimu. Tai leidZia labiau komercializuoti aukstojo mokslo sektoriaus
moksliniy tyrimy rezultatus.

. Studijy vietos, skirtos puikiai apmokytam zmogiskajam kapitalui, neturéty buti

sialomos vien pagal akademinj ar techninj kriterijy; dalis busimy stazuociy
gali bati sialomos atlikti bendradarbiaujant su pazangiomis jmonémis, kurios
su mokslo ir studijy jstaigomis formuoja vientisa j Zmogy orientuoty inovacijy
ekosistemas.

Rekomendacijos Vyriausybei ir ministerijoms:
1. Siekiant uztikrinti, kad ekosistema biity veiksminga, biitina lavinti suinteresuo-

tas Salis, naudos gavéjus ir dalyvius apie j zmogaus orientuoty inovacijy ekosis-
temos funkcijas, vizija ir misija. Siekiant vykdyti savo funkcijas ir veikla, ekosis-
temai turéty padéti procedarinés, reguliavimo ir teisinés sistemos.

2. Patyre darbuotojai turéty bati jdarbinti j zmogy orientuoty inovacijy ekosiste-
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my viduje, kad bty galima parengti ir vykdyti sprendimus, reikalingus auksto-
jo mokslo sektoriaus problemoms ir basimiems i$$tkiams su$velninti. ] zmogy
orientuoty inovacijy ekosistemoms jgyvendinti biitinas atviras jdarbinimo mo-
delis aukstojo mokslo institucijose geriausiems, i$skirtiniams ir talentingiems
asmenims, kurie yra suinteresuoti btiti mokomi ir prisideda prie kokybisky ino-
vacijy rezultaty. Atviros jdarbinimo sistemos turéty tapti patrauklia paskatos
priemone talentams siekti inovacijy.

. Siekiant reguliuoti ir vertinti j Zzmogy orientuotas inovacijy ekosistemas, taip pat

jy veiklos ir rezultaty kokybe, turéty bati parengti kokybés uztikrinimo veiklos
rodikliai.



DISERTACIJOS REZULTATU SKLAIDA

Disertacijos tyrimo rezultatai paskelbti: (A) straipsniuose periodiniuose mokslo

zurnaluose ir konferencijy leidiniuose ir (B) konferencijy prane$imuose.

(A)  Straipsniai periodiniuose mokslo Zurnaluose ir konferencijy leidiniuose:

- Chukurna, O.; Niekrasova, L.; Dobrianska, N.; Izmaylov, Ya.; Shkrabak, I.; In-
gram, K. Formation of methodical foundations for assessing the innovative devel-
opment potential of an industrial enterprise = @opMyBaHHA METOIMYHMX 3acaf
OLIiHKM IOTEeHIlia/y iHHOBALifIHOIO PO3BUTKY IIPOMIC/IOBOIO IiIIIPUEMCTBA =
dopMupoBaHye METORMYECKIX OCHOB OLIEHK ITOTEHIIMAaNIa MHHOBAI[OHHOTO
PpasBUTHA IPOMbILIUIeHHOTO pennpuATys // Haykosuit BicHuk = Naukovyi vis-
nyk Natsionalnoho Hirnychoho Universytetu : peer-reviewed journal. Dnipro-
petrovsk : State Higher Educational Institution «National Mining University».
ISSN 2071-2227. eISSN 2223-2362. 2020, no. 4 (178), p. 146-151. [Academic
Search Complete; VINITI] [CiteScore: 1,50, SNIP: 0,911, SJR: 0,345, kvartilis:
Q2 (2019, Scopus Sources)] [M.kr.: S 003].

- Ingram, Keisha LaRaine. Power and culture in human-centric innovation ecosys-
tems // Journal of management and training for industries. Kitakyushu: Institute
of Industrial Applications Engineers. ISSN 2188-8728. eISSN 2188-2274. 2019,
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Sioje disertacijoje yra vertinamas aukstojo mokslo politikos poveikis j mogy orientuoty ino-
vacijy ekosistemy plétrai, taip sprendziant poreikj, kylantj gerinant j Zmogy orientuoty inovacijy
ekosistemy valdymag ir jy strateginj naudojimg, siekiant sustiprinti aukstojo mokslo sektoriaus kon-
kurencingumq. Empiriskai tikrinant sukurto konceptualaus j Zmogy orientuoty inovacijy ekosiste-
my teorinio modelio, kaip strateginés priemonés, aktualumg ir tinkamumag, atitinkamai vertinamos
i Zmogy orientuoty inovacijy rusis per Zmogiskqji kapitalg, turintj aukstgjj iSsilavinimg. | Zmogy
orientuoty inovacijy ekosistema buvo vertinama kokybiskai pagal tai, kaip ji atitinka aukstojo moks-
lo sektoriaus, kaip strateginio Saltinio paskirtj, suinteresuotyjy Saliy ir naudos gavéjy tikslais, misijo-
mis ir funkcijomis. Sioje disertacijoje ginama, kad:

1. taikant j Zmogy orientuoty inovacijy ekosistemas veikia bendradarbiavimo tinklus sukurty

strategijy déka;

2. jZmogy orientuotos inovacijy ekosistemos palaiko harmoningg ekosistemos aplinkg auksto-

jo mokslo sektoriuje;

3. naudojant j Zmogy orientuotas inovacijy ekosistemas atsiskleidzia kokybinés priemoneés,
vertinancios apciuopiamus aukstojo mokslo sektoriaus indélio j Ziniy ir komerciniy rysiy
grindZiamos ekonomikos rezultatus;

4. aukstojo mokslo sektoriaus nustatyti kokybés uztikrinimo rodikliai, skirti stebéti j Zmogy
orientuotas inovacijy ekosistemas, atskleidZia jos indélio verte Ziniy ir komerciniy rysiy
grindziamai ekonomikai.

The impact of the higher education policy on the development of human-centric innovation ecosys-
tems is evaluated in this dissertation, thus addressing the need evolving to support the management and
strategic use of human-centric innovation ecosystems to strengthen the competitiveness of the higher
education sector. Empirically testing the relevance and correctness of the developed conceptual theoreti-
cal framework of human-centric innovation ecosystems as a strategic resource, suitably assesses human-
centered type innovation through the human capital possessing higher education. Human-centric in-
novation ecosystem was evaluated qualitatively according to how it serves the purpose of the higher
education sector as a strategic resource aligned with the objectives, missions and functions of its stake-
holders and beneficiaries. This dissertation defends that:

1. Applying human-centric innovation ecosystems effects cooperation networks through the
strategies developed;

2. Human-centric innovation ecosystems supports a harmonious ecosystem environment in the
higher education sector;

3. Using human-centric innovation ecosystems makes visible qualitative tools to measure the
tangible outcomes of the higher education sector contribution to innovation in the knowledge
and commercial economies;

4. The quality assurance indicators set by the higher education sector for monitoring human-
centric innovation ecosystem discloses its levels of input value to the knowledge and com-
mercial economies.
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