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Abstract

The open innovation (Ol) paradigm has significantly impacted higher education, especially within the context of the global
networks of societies. The COVID-19 pandemic spurred innovation, creating online educational communities and transform-
ing the academic approach. While Ol, the movement towards online learning, and the industry-academia cooperation for a
better grounding in labor market demands have been discussed in previous studies, this quantitative study furthers the under-
standing of the preparedness and efficiency of the education system for the new labor market. This study investigates the
potential correlation between the education system and various socio-economic indicators, such as education expenditure,
mobility opportunities, digital inclusion, employment, and urbanization. The regression analysis was conducted on the dataset
obtained from the open-access EUROSTAT database.
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It is essential to draw the line between these two layers
of education as an object (undergraduate training and
labor market alignment) and education as a product
(postgraduate research and innovation capability) to see
the entire picture of what the university adds. However,
the transitions between these layers are rarely smooth
and well-explained. Policy and institutional frameworks
often address them distinctly without their mutual
dependence on generating dynamic environments of
innovation.

Additionally, education and labor systems are under-
going transformation in tandem with the digital revolu-
tion. HEIs must incorporate digital skills into the
curriculum and adjust to the innovative modes of learn-
ing provision, whereas employers seek digitally literate
and innovation-oriented graduates. Such pressures have
only accelerated in the post-pandemic recovery, in which
technological acceleration has rendered the acquisition
of digital skills not merely desirable but the only path
toward future employability and sustainable economic
resilience (Mochnacs et al., 2024).

On its part, there is an increased desire to examine
how HEISs, especially across the varying European set-
tings, are responding to these pressures and aligning their
outputs with the changes occurring in the labor market.
The study will be systemic in finding the contribution of
HEIs towards the development of the workforce in terms
of direct training and long-term ability to innovate
(Miranda et al., 2021; Ramirez-Montoya et al., 2020).
Through this, it ties together the twofold roles of educa-
tion, object, and product into the larger logic of open
innovation and digital transition.

The primary objective is to evaluate the role of higher
education in the context of labor market expectations
and regional growth plans. It involves investigating the
impact of various HEIs strategies, the state of digital
maturity, and institutional design on their interaction
with the enterprise and capacity to support employabil-
ity, research production, and innovation (Bygstad et al.,
2022; Gul et al., 2022; Miotto et al., 2020).

Literature Review

As the world is entering a new era of technological
advancements, from day-to-day applications to complex
design thinking and programming, it is easy to get dis-
tracted (Marshall, 2018). Transformational thinking
alongside the technocratic drive for innovation
(Marshall, 2018) has pushed universities away from the
real challenges of today. Most universities worldwide
seem to be more focused on marketing and advertising
to attract students (Bonilla Quijada et al., 2021;
Tomlinson, 2017) rather than reaching new heights
through their primary activity of education. Technology

is the central element of change, and since its beginnings,
some educators perceive it as a cause rather than a
means. While technology can be a catalyst for renewal
and innovation, it might not be a solution for transfor-
mation (Ali, 2020; Cowan & Farrell, 2023; Gleason,
2018; Penprase, 2018). At the same time, education is a
critical pillar of security and prosperity for society, and
its implications and importance have been transcribed
into strategic international documents such as the
Universal Declaration of Human Rights. Nevertheless,
the last few decades have showcased the dramatic influ-
ence of human capital on the global economy. Among
all the other resources, human capital is the backbone of
the wealth of a nation, and it can never be acquired
through money but built through knowledge (Abraham
& Mallatt, 2022; Giuri et al., 2019; Hakami et al., 2022).
Hence, education offers considerably more benefits than
wealth.

Rising inequality has generated conflicts and social dis-
order, while most human capital has yet to have primary
access to education globally. Developed economies show-
case the significance of education in improving quality of
life, as the former is associated with a longer life span,
healthier lifestyles, and active involvement in civic life
(Wilson, 2023). Developed nations also benefit from eco-
nomic prosperity and growth at individual and collective
levels. Although the value of education is forever under-
stood and acknowledged, the modern world still faces sev-
eral challenges. Among those is the high cost of higher
education and the gap between labor market demands
and higher education studies (Aljohani et al., 2022; Pardo-
Garcia & Barac, 2020). There are barriers to attending
higher education classes while also failing to deliver much-
needed outcomes. Moreover, thousands of jobs are trans-
forming the labor market, with high responsiveness to the
change in terms of necessary skills and knowledge
(Grigorescu et al., 2020). The education sector is going
through a shift in its capacity to sustain, grow, and deliver
significant benefits to our society (Chankseliani &
McCowan, 2021; Zaléniené & Pereira, 2021).

What Does the University of the 2 |st Century
Represent?

Since its beginning in medieval times, the university has
represented a place where endless possibilities are cre-
ated, imagination and exploration have transformed into
knowledge, and intellectual culture has flourished. In
short, universities have been the “birthplace of the
future.” The last few decades have experienced a differ-
ent truth regarding what the university has stood for, as
the institution has become a pawn of “knowledge capit-
alism” (Barnett, 2012). In contrast, it could have pre-
served the sense of “knowledge socialism.”
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Eppard and Giroux (2022) have defined the cultural
mission of the university as the obligation to critically
reflect on the sociocultural context and intervene in real-
time to initiate societal change. In this sense, the univer-
sity remains a place where students understand and
influence the social forces shaping reality in a liberated
discourse (Garcia-Morales et al., 2021). The higher edu-
cation sector must remain a vital component of the
mature public sphere and an opportunity for students
and academics to acquire knowledge, skills, and ethical
vocabulary necessary for broadened civic participation
(Watson et al., 2011). In this regard, the university must
provide access to cultural competence, maintain the
capacity to critically intervene in reality, and wield a
sense of social responsibility.

What Challenges Lie Ahead?

The university, as a social institution, has played an
important role, generally in a leading position to the
transformative times generated by society or technology
evolution, and on the cusp of a new world of possibilities,
the university has had ever-expanding relationships with
the state, society, and knowledge (i.e., knowledge pro-
duction, knowledge transfer, intellectual culture, knowl-
edge economy, etc.) (Calof et al., 2020; de las Heras-
Rosas & Herrera, 2021). In the emergent future, one can
clearly distinguish how higher education is in a phase of
hyper-modernization: cross-institutional collaborations,
the tangibility between private and public, the various
forms of knowledge and its role in the economy, the glo-
balization of higher education, and the singularity and
independence of academies (Diaz-Garcia et al., 2022). Its
boundaries of knowledge no longer restrict the univer-
sity, as its shape becomes ill-defined and fluid.

Standaert (2012) introduced the concept of a networked
university to respond to the challenges of a networked
society and avoid being caught in the trap of the past.
Within the societal networks integrating multi-disciplinar-
ity, the web of science, the relationship between science
and humanities, fragmentation/defragmentation, and the
“in-between” architecture of higher education, the role of
university de-institutionalizes to avoid subservience to any
authority. Future universities face additional challenges,
such as maintaining responsibility of educating youth for
the labour market needs, demonstrating courage and lead-
ership, acquiring knowledge and wisdom, and ultimately
becoming society’s “breeding ground” (Vlasova & Roud,
2020; Wrigley & Mosely, 2023).

What Are the Possibilities for the Future of Education?

The possibilities for future education correlate with glo-
balization (Swindell & Wright, 2022). University systems

in each country have their background, history, and cir-
cumstances. Discussing the perspectives of the university
has its complexity and is bounded by context. The com-
monality of all those systems stands with the goal of
higher education: performance, applicability, liberaliza-
tion, and vocalization. The future university will be based
on country-specific narratives in the global context but
will always drive towards the common purpose of perfor-
mance, innovation, and openness (Goh & Abdul-Wahab,
2020). However fast-moving the currents in each univer-
sity system are, the important aspect of this discussion
remains the search for progressive ideas or “feasible uto-
pias” as Barnett (2012) puts it.

At the same time, simplicity has always been the best
option available. The future of education should be based
on the needs of society at large. Therefore, higher educa-
tion and its institution—the university—are meant to help
society, create virtue, facilitate a harmonious and respect-
ful world, develop rationality in the public space, and gen-
erate a fairer society shaped by the sense of the common
good. Moreover, the conversation between student and
professor should be placed in the realms of free thinking,
under the form of discovery, without the boundaries of
social status, economy, or even performance. The univer-
sity’s openness will be visible through knowledge creation
based on many-to-many interactions, helping birth
knowledge socialism. At the same time, the higher educa-
tion system must encompass the idea of living and work-
ing together under the forces of uncertainty, complexity,
indeterminacy, and transformation. It must create the
conditions for students to learn to adapt to a continu-
ously changing world by generating collective knowledge
and building a locus of societal inclusion.

Are HE Institutions Ready for an Open Innovation
Paradigm?

Whether HE institutions are ready for an open innova-
tion paradigm is pertinent when innovation-evoking HE
institutions gradually emerge as critical actors in shaping
innovation systems. Chesbrough (2003) advanced the
idea of open innovation, which focuses on using external
partners for innovation. Compared to businesses, HE
institutions of open innovation are highly potent, given
their knowledge assets and variety of contacts
(Chaudhary et al., 2022; Huggins et al., 2020).
Nevertheless, many HE institutions need help adopt-
ing open innovation to a greater extent (Laine et al.,
2015). This raises a question of how these models work
in environments where traditional academic approaches
often focus on creating and maintaining internal knowl-
edge repositories and specialized research communities,
which can contrast with open innovation values of coop-
eration and openness. In addition, many universities
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reward faculty whose work appears in top-tier scholarly
journals more than those who disseminate knowledge to
other stakeholders outside their institutions (Perkmann
& Walsh, 2007). These barriers can hamper the state of
HE institutions to embrace the open innovation model
fully.

However, there are positive signals that universities
are embracing this paradigm shift. The increase in uni-
versity business relationships, research unions, and
public-private partnerships illustrates new tendencies
towards cooperation rather than competition in innova-
tion processes (Dabrowska & Savitskaya, 2014;
Etzkowitz & Leydesdorff, 2000; Schuhmacher et al.,
2022). Furthermore, more and more universities offer
entrepreneurship education and run innovation centers,
which supports the assumption that HE institutions are
starting to follow the principles of open innovation.
Coordination in digital platforms and using big data also
enable a more expanded and decentralized cooperation
of researchers and other external actors.

However, system and culture changes will be required
to foster open innovation in HE institutions (Pénin
et al., 2011). The focus here should be on better graduate
employability, sharing of knowledge, and participating
in joint undertakings rather than the economic value of
individual scholarly articles. However, the authors’ also
pointed out that policies such as flexible protection of
intellectual property and the tendency to make research
publications open access could drive this change. In con-
clusion, with HE institutions moving towards open inno-
vation, it has been pointed out that a more radical shift
is required to ensure the optimal realization of the open
innovation paradigm.

Finally, the future university and the global higher
education system should view their responsibility to work
toward togetherness, care and concern, recovery, reason-
ing, enlightenment, and value creation.

The connection between the challenges faced by
higher education institutions (HEIs), their social role,
and the Open Innovation (OI) paradigm reveals a signifi-
cant yet underdeveloped research area (McGahan et al.,
2021). Thus, dedicated to reshaping HEIs, the OI para-
digm, emphasizing collaboration, knowledge exchange,
and the integration of external ideas into innovation pro-
cesses, has huge potential (Beck et al., 2022). With OI
principles, universities can drive up their societal role,
break status silos and build dynamic partnerships with
industries, governments, and communities. Nevertheless,
it needs wider integration into higher education and is
constrained by its application’s structural, cultural, and
systemic limitations. Nowadays, many institutions are
still concentrating on internal knowledge creation, tradi-
tional teaching models, and a rigid evaluation system
that ignores external collaboration (Sivam et al., 2019).

The fact that OI’s potential to address HEI challenges
is not fully realized leads to a disconnect in research rele-
vance in this field. For example, universities are well
endowed with knowledge assets and networks, though
their capacity to mobilize these resources to address soci-
etal issues and labor market needs has been underex-
posed. Furthermore, the social role of HEIs is mostly
confined to a narrow picture of OI, enabling the demo-
cratization of education, digital inclusion, and sustain-
able development.

This gap needs to be bridged for research to become
more relevant and applicable. Connecting these two sides
would enable actionable understandings of how HEIs
can become open, collaborative, and impactful institu-
tions in tune with societal needs and the requirements of
the 21st-century workforce.

Study Objectives and Hypotheses

This study aims to investigate the preparedness and effi-
ciency of higher Education Institutions (HEI) in respond-
ing to the changing needs of the labor market within an
open innovation (OI) paradigm. This research assumes
that investigating the relationship between socio-
economic variables (such as employment, digital inclu-
sion, education expenditure, mobility, and urbanization)
and higher education outcomes contributes to a compre-
hensive understanding of the barriers and possibilities for
HEIs. This study, in particular, looks at the regional var-
iation in terms of digital transformation trends in the
EU-27, Iceland, and Romania on the one hand and the
impact of the digital transformation on HEIs’ capacity to
produce graduates with market-relevant skills on the
other. The study ultimately seeks to provide actionable
insights to fill the gap between the labor market demands
and demands from higher education institutions (HEIs),
as well as a closer alignment of HEIs to the OI principles
and principles of a knowledge-based economy.

This study was constructed around finding correla-
tions between various socio-economic indicators, intro-
duced in the research as independent variables, and the
magnitude of individuals graduating from higher educa-
tion as the dependent variable.

The pillars considered for the link between HEIs and
labor market analysis were identified starting from the
challenges and strategic directions we are considering
nowadays (Figure 1)

The study can improve its theoretical robustness by
explicitly linking the five dimensions: employment, digi-
tal inclusion, geographical dispersion, education expendi-
ture, and student mobility to the foundational principles
of the Open Innovation (OI) paradigm. The framework
is justified as an essential dimension necessary to how
higher education institutions (HEIs) adopt and
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Figure I. The study context and pillars identification.

implement OI practices and thus strengthens the frame-
work to align with the study objectives (Yun & Liu,
2019).

Employment outcomes reflect the OI paradigm’s key
goal of how HEIs prepare students to respond to labor
market demands. Knowledge transfer between stake-
holders through collaborative programs, for instance,
internships, apprenticeships, and co-developed curricula,
illustrates how such programs may translate to obtaining
workforce readiness. With OI, value creation through
HEIs is measured by employment outcomes, and external
collaboration is emphasized. It involves delivering gradu-
ates in roles that draw on their technical and professional
skills from their disciplines to the progressive needs of
innovative industries, often in technology-driven areas.
The real-world application reveals that the effectiveness
of OI is measured by metrics ranging from graduate
employability rates and their alignment with industry
skill requirements (Del Giudice et al., 2018).

Digital inclusion allows access to the technologies used
to share and collaborate on knowledge, which are funda-
mental tools to Ol (Mubarak & Petraite, 2020). HEIs
can, through digital platforms, share, create, and apply
knowledge in real-time, bypassing the traditional barriers
to innovation. An HETI’s readiness for OI practices is evi-
denced by integrations of digital tools (e.g., learning man-
agement systems and virtual research networks). HEIs
enable this participation in open and collaborative eco-
systems by ensuring equitable digital access to students,
faculty, and external partners, enabling them to do so.

By geographical dispersion, the need for open net-
works across location-based barriers is addressed.
Decentralization is vital to OI, as HEIs easily pool
resources and expertise across regions and countries.
This dimension captures the extent to which OI supports
the participation of the rural, urban, and remote regions.
By creating virtual and physical networks, HEIs can
democratize knowledge access and promote innovation
regardless of geographic constraints (Bigliardi et al.,
2021). Metrics such as graduates’ urbanization level or
rural academic programs correlate with the HEIs’ capac-
ity for fostering diverse innovation ecosystems through
facilitating diverse and spatially dispersed innovation.

Education and research investment are demonstrative
of OI and a commitment to innovation and partnership
with external stakeholders (Pegkas et al., 2019). HEIs
with greater educational expenditures can better finance
leading-edge research, interdisciplinarity, and public-
private partnerships. The funding foundation supports
the core of OI infrastructure and the resources needed to
underlie the Ol—innovation hubs, industry-sponsored
research projects, and entrepreneur ecosystems.

OT’s foundational pillars of cross-border collaboration
and global knowledge exchange are laid by student mobi-
lity (Bogers et al., 2018). Mobility programs expose stu-
dents to several new ideas and skills that individuals
might not know how to blend, enabling the cross-
pollination of ideas and skills necessary for innovation. It
shows how mobility opportunities, such as exchange pro-
grams and international collaborations, support students
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Figure 2. The study framework.

in participating in global OI networks through HEIs.
This dimension brings into focus the role of the HEIs in
pursuing the process of International Partnerships and
building graduates ready to thrive in the new intercon-
nected global workforce.

Thus, each dimension of the study’s framework must
be explicitly associated with measurable outcomes and
based on theoretical and empirical evidence. This explicit
justification not only justifies the selection of these dimen-
sions but also provides the overall objectives of the study
for focusing on these dimensions, aligning them to the
broader objectives of the study, which reinforces the OI
paradigm’s congruence with the transformation of HEIs
(Akour & Alenezi, 2022; Alenezi, 2021; Kopp et al.,
2019). The study framework is presented in Figure 2.

The hypotheses of the study are based on the follow-
ing aspects:

Hypothesis 1—Correlation between employment rates
and higher education graduates—Are graduates hired
into the employment market?

The employment to population (EMP-POP) ratio by
level of education hypothesis is based on the capability
of higher education to improve employment chances.
Employers in an environment where open innovation
practices are encouraged and the practice of dragging
knowledge across industries and sectors is embraced,
graduates who engage in interdisciplinary learning and
industry link programs are more desirable. Fostering
communication between university and business and
open innovation can promote the employability of the
graduates, validating the linkage with the economic
return to higher learning.

Hypothesis 2—Correlation between digital inclusion
and higher education graduates—Do graduates obtain
digital skills that apply to the labor market?

The relationship between digital integration and gradu-
ates in higher education. Open innovation thrives with
the use of digital resources and assets. We used this
hypothesis to determine whether higher graduates pos-
sess digital skills for the labor market. Digital compe-
tency development and free platform access can prepare
graduates for blurred boundaries between business and
society and open innovation. The growing expectations
on digitally skilled employees mean that digital integra-
tion in learning directly translates into effective market
outcomes for learners.

Hypothesis 3—Correlation between the population’s
geographical location and higher education gradu-
ates—Does location influence the number of gradu-
ates from higher education programs?

The existing relationship between location and higher
education graduates shows that open innovation breaks
geographical location/region constraints as it encourages
decentralization and cross-country collaboration. This
hypothesis explores how the graduation rate among
HElIs is influenced by location. By integrating open inno-
vation strategy elements and focusing on learning that is
done online and in virtual space, immediate access to
education is removed as an inhibitor to reaching rural
citizens. This implies that geographical disparity in gra-
duation rates can be eliminated; the value of geographi-
cal location hence comes to light regarding the number
of higher education graduates.



Hypothesis 4—Correlation between education expen-
diture and higher education graduates—Does spend-
ing on research and technological advancement relate
to higher education attainment?

Academic and research spending involves risk-taking,
creativity, knowledge discovery, and value generation to
change educational-related expenditures, which are criti-
cal and fundamental for education efficiency. This
hypothesis explores whether there is a correlation between
the amount of spending on education and the number of
graduates produced. More government funding for
research, technology, and vocational partnerships leads to
innovation and higher graduation rates; education spend-
ing and higher education attainment both rise in tandem.
Unfortunately, this hypothesis was not confirmed by the
data set used; it should be explored individually.
Hypothesis 5—Correlation between student mobility
and higher education graduates—Are students inter-
ested in studying abroad?

Mobility about student exchange as knowledge produc-
tion similar to higher education graduates. This hypoth-
esis is used to examine if mobility affects graduation
performances in the institution. Thus, mobility increases
the education opportunities open in an open innovation
model, it doesn’t represent a motive to attract more enrol-
ments in higher education programs. They are more of a
chance for the students to access the global education.

The scope of the hypotheses was to cover all of the ele-
ments defining the OI paradigm—networks, the online
world, digital skills, and globalization and correlate them
with results from higher education, namely the number
of graduates.

HEIs are navigating hugely complex challenges, which
include 1) how to adapt to technological transformation,
2) how to meet labour market demands and 3) how to
align with global sustainability goals and 4) retain existing
position as drivers of societal change (Albats et al., 2020).
OI has the potential to integrate HEIs into collaborative
hubs comprised of the institution interacting with the
industry, government, and society (Huggins et al., 2020).
OI puts up quite a heavy lift in terms of altering institu-
tional culture, reward systems, and IP frameworks, which
they are just not seeing with academia yet.

In addition, the relevance and effectiveness of OI in
HEISs are still under incomplete research. Less attention is
given to the implications of bridging the gap in higher
education and labor market needs, developing inclusive
digitalization, or promoting sustainability (Rauter et al.,
2019; Yun et al., 2020). Nevertheless, there are positive
indicators (such as the development of public-private
partnerships and digital platforms), but there still remain

obstacles that are a source of strong resistance and lack of
alignment (Cheng et al., 2021; Al-Maadeed et al, 2023).

Without a robust theoretical and empirical founda-
tion, OI, in this context, shortens its relevance as a trans-
formative paradigm for HEIs. These gaps must be filled
by future research that discusses how HEIs can operatio-
nalize OI principles to enact their ever-changing roles in
a more interconnected and knowledge-based, globally
integrated society. This will make a stronger case for Ol
as a 21st-century university paradigm.

An evolving framework to address the challenges of
HEIs in fulfilling their complex social roles, the Open
Innovation (OI) paradigm is entering a new phase.
However, Its emergence as the future paradigm needs
further justification. Ol promotes collaboration, cross-
domain knowledge sharing, and multidisciplinary inte-
gration, but this is frequently opposed to university tra-
dition focused on internal knowledge production and
specialized one-discipline research (Beck et al., 2022).
This disconnect, however, leaves universities uncertain if
and how they can effectively align OI principles with the
rest of their mission (Ahn et al., 2019).

The study was performed as a panel data analysis, com-
paring the EU-27 trends to those observed in Iceland and
Romania. Even though Iceland is not an EU country, it
has special agreements and is part of projects where com-
parisons are encouraged. The study’s limitations are based
on the dataset obtained from Eurostat (2023). Continuing
the study by gathering primary data and remodeling the
database for further clarification is essential.

Research Methodology

The research methodology uses panel data regression
analysis, including 18 variables from EU-27, Iceland, and
Romania. The focus is on Iceland, Romania, and EU-27
because the study is part of more extensive research on
digital transformation in Higher education Institutions
(HEIs) for the new normal after the COVID-19 pan-
demic (Grigorescu et al., 2023a, 2023b). The selected
variables measure the relationship between education
and the five pillars we consider essential for the future of
HEIs, as we mention at the aim of the study (employ-
ment, expenditure, mobility, digitalization, and location).

The dataset was constructed from the Eurostat free
access databases and comprises information from 2019
to 2022 (Table 1). Each variable has between 3 and 12
observations. The following tables will describe and sum-
marize the data used in the research.

The variables have been rendered to logarithm values,
which removed error effects and allowed for observing
variables’ elasticities (Table 2).
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Table 2. Variable Summary.

Variable Obs Mean Std. Dev. Min Max

Cc 12 2 .8528029 I 3

year 12 2020.5 1.167748 2019 2022

vl 12 1.53 .0844232 1.41 1.61

v2 12 1.478333 .1606144 1.26 1.66

v3 12 1.556667 .0615457 1.47 1.64

v4 I 1.957273 .0127208 1.94 1.98

v5 6 5.753333 1.335031 4.26 7.26

vé 2 2.87 .537401 | 2.49 3.25

v7 3 1.986667 0.023094 1.96 2

v8 6 5.125 1.328349 3.64 6.63

v9 6 4.358333 1.268107 293 5.81

vl0 4 4.565 1676304 442 4.72

vl 12 2465833 1.248078 I 3.99

vi2 6 1.528333 .0643169 1.46 1.59

vi3 6 .13 .0596658 1.06 1.19

vi4 I 1.933636 .0454473 1.85 1.99

vl5 3 1.693333 2371356 |.44 1.91

vlé 7 1.184286 1206727 1.02 1.32

vl7 8 2.095 1.276972 .34 345

vi8 12 1.944167 .0131138 1.92 1.96

Source. Statal 3 output.

Table 3. Hypotheses of the Research.

Hypothesis Description Correlation Equation

HI Employment effect VI, V4, VII, V16, VI7, VI8 In(V8)it=R0 + BlIn(VI)it + B2In(V4)it + B3In(VI1)it
+ B4In(V17)it + B5In(VI8)it + ¢

H2 Digital inclusion Vi4,VI15 In(V8)it=B0 + BlIn(VI4)it + B2In(VI5)it + ¢

H3 Geographical location V12, VI3 In(V8)it=B0 + BlIn(VI2)it + B2In(VI3)it + ¢

H4 Education expenditure V6, V7 In(V8)it=R0 + BlIn(Vé)it + B2In(V7)it + ¢

H5 Mobility V9 In(V8)it=R0 + BlIn(V9)it + ¢

Source. Author’s own development.

The hypotheses of the research are based on the fol-
lowing aspects (Table 3):

The scope of the hypotheses was to cover the elements
defining the OI paradigm—networks, online world, digi-
tal skills, and globalization—and correlate them with the
higher education result, namely the number of graduates.
The econometric model is based on a strongly balanced
panel dataset (Table 4).

The panel data exploration has been illustrated in
Figures 3 and 4. The countries included in the study were
marked as follows: EU-17 = 1; RO = 2; IS = 3. From
the outline of the dependent variable, we can observe the
EU-27 mean of graduates from higher education, and we
can also locate the trend registered in Romania versus
Iceland. Although Iceland has a generally higher educa-
tion graduates-to-population ratio, the trend is descend-
ing compared to Romania, where the ratio of graduates
of higher education programs to the overall population
is increasing.

Table 4. Panel Dataset.

. Xtset cc year
panel variable:
Time variable:
Delta:

cc (strongly balanced)
year, 2019 to 2022
| unit

Source. Statal 3 output.

The panel data has also been assessed in terms of het-
erogeneity across countries (Figure 5) and years (Figure 6).

Results and Interpretation—OLS
Regression
In the following part of the research, the results from the

OLS regression testing have been developed and inter-
preted based on the hypotheses below.
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Figure 3. Exploring panel data ().
Source. Stata |3 output.

Figure 5. Heterogeneity across countries.
Source. Stata |3 output.
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Figure 4. Exploring panel data (2).
Source. Stata |3 output.

Hypothesis |—The Number of Graduates from Higher
Education Is Correlated to the Employment Effect

Based on the results obtained from the linear regression
testing, the first hypothesis is to partially confirm the cor-
relation between the number of graduates from higher
education programs and the number of employees by edu-
cational attainment level, based on EU-27 observations
(Table 5). However, no correlation is observed between
the dependent variable and the employment rates of young
people not in education or training and the employment
rates in technology and knowledge-intensive sectors (KIS)
at the national level. Independently looking at the country
effect, Romania showcases a negative correlation between
the number of graduates from higher education and the

Figure 6. Heterogeneity across years.
Source. Statal 3 output.

employment rates of young people (up to 34 years of age).
This means that inclusion in the labor market occurs
rather later, compared to Iceland, where the relationship is
positive. Subsequently, in the case of Iceland, the 1%
increase in the employment rate of young people deter-
mines a 10.8% increase in the number of graduates from
higher education, meaning the labor market is linked to
the education programs and incentivizes individuals to
work on their skills and build up knowledge in their field
of interest. The results also showed that Romanian higher
education programs are not linked to the needs of the
labor market (Table 6). In contrast, for the EU-27 and
Iceland, there is a correlation of positive nature between
the two variables.
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Table 5. OLS Regression Test Results (Hypothesis I).

.regress v2 v4 i.cc

Source SS df MS Number of obs= 11
Model .257056173 3 .085685391 F(3,7)=371.03
Residual .001616555 7 .000230936 Prob > F=0.0000
Total .258672728 10 .025867273 R-squared =0.9938
Adj R-squared=0.9911
Root MSE=.0152

v2 Coef. Std. Err. t P>|t| [95% Conf. Interval]
v4 .5584416 5999181 0.93 0.383 —.8601393 1.977022
cc=2 —.2597727 .0150229 -17.29 0.000 —.2952963 —.2242492
cc=3 .1087338 017426 6.24 0.000 .0675278 .1499398
_cons 4363311 1.166865 0.37 0.720 —2.322867 3.195529
Source. Statal 3 output.
Table 6. OLS Regression Test Results (Hypothesis I).
.regress v2 vl i.cc
Source SS df MS Number of obs = 12
Model .282829175 3 .094276392 F(3,7)=804.49
Residual .000937498 8 .000117187 Prob > F=0.0000
Total .283766672 I .02579697 R-squared =0.9967

Adj R-squared =0.9955

Root MSE=.01082
v2 Coef. Std. Err. t P>|¢| [95% Conf. Interval]
Vi 1.124997 .3827315 2.94 0.019 2424166 2.007577
cc=2 —.0925004 .0541264 —1.71 0.126 —.217316l 0323154
cc=3 .0612501 .0206107 2.97 0.018 0137217 .1087786
_cons —.2324954 .5970857 —0.39 0.707 —1.609377 1.144387

Source. Statal 3 output.

Although it was expected to showcase a form of rela-
tionship, the connection between the graduates from
higher education and the employment in technology and
KIS was not observable (Table 7). This is a phenomenon
concerning the EU-27 in its entirety and demonstrates, to
a certain level, that higher education programs are still
behind when it comes to accommodating the needs of
the labor market, especially in terms of digital factors
and KIS aspects (Table 8). The same conclusion can be
drawn from the test results related to the employment
of ICT specialists and the number of employed persons
with ICT education (Table 9). Based on the country
effect, for Romania in particular, the effect of the enter-
prises that employ ICT specialists and the number of
graduates from higher education is negative, explaining
that employment of ICT specialists is not based on their
education but on other factors unrelated to higher edu-
cation programs, such as professional development

courses and/or self-learning (Table 10). In the case of
Iceland, the effect is positive, meaning there is a certain
level of alignment attained between higher education
programs and the labor market’s needs for ICT skills.

Hypothesis 2—The Digital Inclusion Influences the
Number of Individuals That Graduated from Higher
Education

The second hypothesis has been confirmed, having a var-
ied impact on a country basis. In Romania, digital inclu-
sion (defined by individuals who had at least Internet
access once a week), has a negative effect on the number
of graduates from higher education (Table 11).
Therefore, every 1% increase in the number of individu-
als accessing the Internet at least once a week determines
a 22.8% drop in the number of higher education gradu-
ates. This phenomenon can be linked to several factors,
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Table 7. OLS Regression Test Results (Hypothesis I).

.regress v2 vl | i.cc

Source SS df MS Number of obs =12
Model .282230891 3 094076964 F( 3, 7)=490.05
Residual .00153578I 8 .000191973 Prob > F=0.0000
Total .283766672 I 02579697 R-squared =0.9946

Adj R-squared =0.9926

Root MSE=.01386
v2 Coef. Std. Err. t P>t [95% Conf. Interval]
Vil .254902 1735322 1.47 0.180 —.145264 .6550679
cc=2 1431863 .2678526 0.53 0.607 —.474483 .7608555
cc=3 .8630883 .5076762 1.70 0.128 —.3076151 2.033792
_cons .5143627 6863547 0.75 0.475 —1.068374 2.0971
Source. Statal 3 output.
Table 8. OLS Regression Test Results (Hypothesis I).
.regress v2 v|6 i.cc
Source SS df MS Number of obs =7
Model .142048931 3 .047349644 F(3,7)=114.85
Residual .001236786 3 .000412262 Prob > F=0.0014
Total .143285717 6 .023880953 R-squared=0.9914

Adj R-squared =0.9927
Root MSE =.0203

v2 Coef. Std. Err. t P>|¢| [95% Conf. Interval]
Vié .0426829 .1585494 0.27 0.805 —.4618919 .5472577
cc=2 —.2377033 0371944 —6.39 0.008 —.3560724 —.1193341
cc=3 1276829 0369344 3.46 0.041 0101412 2452247
_cons 1.464512 2064473 7.09 0.006 .8075049 2.12152
Source. Statal 3 output.
Table 9. OLS Regression Test Results (Hypothesis I).
.regress v2 vl7 i.cc
Source SS df MS Number of obs =8
Model .194099832 3 064699944 F( 3,7)=530.70
Residual .00048766| 4 .000121915 Prob > F=0.0000
Total .194587492 7 027798213 R-squared =0.9976

Adj R-squared =0.9956

Root MSE=.01104
v2 Coef. Std. Err. t P>t [95% Conf. Interval]
VI7 1316097 .0927128 1.42 0.229 —.1258023 .3890218
cc=2 —.0486371 1421368 —0.34 0.749 —.4432722 .345998
cc=3 .5358398 .2837258 1.89 0.132 —.2519094 1.323589
_cons 1.064807 .3183779 3.34 0.029 .1808479 1.948765

Source. Statal 3 output.
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Table 10. OLS Regression Test Results (Hypothesis I).
.regress v2 vl8i.cc
Source SS df MS Number of obs =12
Model .281905961 3 .093968654 F( 3,7)=404.01
Residual 001860711 8 .000232589 Prob > F=0.0000
Total .283766672 I .02579697 R-squared =0.9934

Adj R-squared=0.9910

Root MSE=.01525
v2 Coef. Std. Err. t P>|t| [95% Conf. Interval]
VI8 .7142857 1.152858 0.62 0.553 —1.94421 3.372781
cc=2 —.2660715 .0280918 —9.47 0.000 —.3308512 —.2012917
cc=3 .0978571 .0334876 292 0.019 .0206345 1750796
_cons .1457143 2.222147 0.07 0.949 —4.978566 5.269994
Source. Statal 3 output.
Table 1 1. OLS Regression Test Results (Hypothesis 2).
.regress v2 vl4 i.cc
Source SS df MS Number of obs = I |
Model 257633922 3 .085877974 F(3,7)=578.69
Residual .001038806 7 .000148401 Prob > F=0.0000
Total .258672728 10 .025867273 R-squared =0.9960

Adj R-squared =0.9943

Root MSE=.01218
v2 Coef. Std. Err. t P>|t| [95% Conf. Interval]
Vi4 4714288 2059132 2.29 0.056 —.0154786 .9583362
cc=2 —.2287857 .0126515 —18.08 0.000 —.2587018 —.1988696
cc=3 .0949048 .014657 6.48 0.000 .0602464 1295631
_cons .6102853 .3984887 1.53 0.170 —.3319907 1.552561

Source. Statal3 output.

including social media trends (e.g., earning opportunities
online, aspiring to influence roles online, higher educa-
tion programs minimizing effects on wealth and personal
development discussions, etc.), self-education via online
courses, studying through online forums and other read-
ily available sources. In Romania, the number of gradu-
ates of various higher education programs exceeds the
number of open job positions in the field of study. For
Iceland, the 1% increase in digital inclusion determines
an almost 1% increase in graduates. This means that the
compatibility between higher education and the labor
market is considerably higher compared to Romania.

Based on the lack of observation, the correlation
between graduates and individuals with basic or above
basic-level digital skills needs to be tested more conclu-
sively. This would be of great interest for a future study
and could form the basis for further investigating the
hypothesis.

Hypothesis 3—The Geographical Location Impacts
the Number of Graduates from Higher Education

The correlation between geographical location and higher
education could not be determined based on the country
effect due to the lack of observations on Iceland (Table
12). Nevertheless, urbanization impacts the number of
graduates from higher education programs, both in abso-
lute terms and for single persons. For each 1% increase
in the urbanized population, there is a 110% increase in
the number of individuals with academic education.

Hypothesis 4—The Governmental Expenditure on
Education Draws More Students to Enroll in Higher
Education

The fourth hypothesis cannot be confirmed based on the
observations available from the Eurostat database due
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Table 12. OLS Regression Test Results (Hypothesis 3).

.regress v2 vl2 i.cc

Source SS df MS Number of obs=6
Model 093672858 I 093672858 F(3,7)=613.77
Residual .000610474 4 .000152619 Prob > F=0.0000
Total 094283332 5 .018856666 R-squared =0.9935
Adj R-squared=0.9919
Root MSE=.01235
v2 Coef. Std. Err. t P>t| [95% Conf. Interval]
Vi2 2.128122 .0859 24.77 0.000 1.889626 2.366619
_cons —1.860814 .1313807 —14.16 0.000 —2.225585 —1.496042
regress v2 vl3 i.cc
Source SS df MS Number of obs=6
Model .090337613 I .090337613 F(3,7)=91.58
Residual .003945719 4 .00098643 Prob > F=0.0000
Total 094283332 5 .018856666 R-squared =0.9282
Adj R-squared = 0.9477
Root MSE=.03141
v2 Coef. Std. Err. t P>¢| [95% Conf. Interval]
VI3 2.252808 .2354089 9.57 0.001 1.599208 2.906408
_cons —1.154006 2663209 —4.33 0.012 —1.893432 —.4145809

Source. Statal 3 output.

to the inconclusive results. It is believed that funding the
education system would determine its modernization and
development. This topic could be further assessed in
another study.

Hypothesis 5—The Student Mobility Influences the
Number of Graduates from Higher Education

Based on the test results, mobility opportunities do not
influence the number of graduates from higher education
programs (Table 13). Mobility programs do not repre-
sent significant incentives for students to enroll and grad-
uate from higher education studies.

In conclusion, these hypotheses demonstrate how
open innovation can shape educational and employment
outcomes for higher education graduates, with colla-
borative and digitally inclusive frameworks playing a
crucial role.

Conclusion and Discussion

George Ritzer initiated an intriguing discussion in 1996,
coining the term McUniversity, to refer to the mechanis-
tic provider of higher education. He described a place
where studies were de-personalized, and mass education
was provided to a mass market that rarely produced sig-
nificant research. Moreover, Ritzer (1996) challenged the

assumption that knowledge could be measured and sub-
mitted to ranking and accreditation based on stream-
lined approaches and impersonal control. Other authors
(Izak et al., 2017) inferred that such a perspective would
fail to cultivate the capacity for critical thinking and lack
engagement from students. The focus on graduating
from a “good school” has turned higher education into
more of a product instead of seeking knowledge
(Bhattacharya, 2018). Subsequently, it has been under-
lined how this assumption of the future university has
failed, coming short of performing its expected social
and economic role. Moreover, previous studies also sug-
gest that the university’s role is double-sided; one consid-
ers the objective of lowering the unemployment rate as
the primary scope, while the other emphasizes the impact
on society as a whole (Izak et al., 2017). Other authors
(Haiven & Khasnabish, 2014) argue that the university
replaced the factory and emerged as a place to discuss
the future of humanity. Hence, a paradox emerges—the
university remains a place that exists and does not exist.
We live in a world where the old system has proved
outdated, but no new system has yet been instituted.
Consequently, the university has become a business, with
developed countries exporting higher education pro-
grams. For example, the Australian education system is
the fourth largest GDP generator sector, with more than
60% of its international students graduating from
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Table 13. OLS Regression Test Results (Hypothesis 5).
.regress v2 v9 i.cc
Source SS df MS Number of obs =6
Model 151981961 3 .050660654 F(3,7)=2753I
Residual .000368032 2 .000184016 Prob > F=0.0036
Total .152349993 5 030469999 R-squared =0.9976

Adj R-squared =0.9940

Root MSE=.01357
v2 Coef. Std. Err. t P>t [95% Conf. Interval]
V9 1639344 2456283 0.67 0.573 —.8929187 1.220788
cc=2 —.0105738 3515103 —0.03 0.979 —1.523 1.501853
cc=3 .6047541 6964882 0.87 0.477 —2.391993 3.601501
_cons .562459 1.419764 0.40 0.730 —5.546291 6.671209

Source. Statal 3 output.

business school. Today’s university has gained
corporation-like features, with high competitiveness in
revenues and profits.

In this context, the results of the current study have
underlined a series of aspects that will help deepen our
understanding of the future of higher education. There is
a generous gap between higher education and the labor
market based on location and source of formal education
programs. Nevertheless, the average EU-27 country exhi-
bits a correlation between the number of graduates from
higher education studies and the number of employees
with academic degrees. This means that although the uni-
versity presents similarities to a 20"-century factory, at
least part of the knowledge it transfers to the market
through its graduates is valuable for society in its current
state. Another considerable gap was found through the
dimension of digitalization. The ICT and KIS present no
correlation to the education system, meaning that the
skills employed in these domains are not transferable
through higher education studies. This aspect would
require further investigation and, if statistically proven,
would help improve universities’ approaches to their
study programs. Moreover, the current research has
determined that the ICT sector does not employ special-
ists based on their education level; thus, finding a job as
an ICT specialist does not require completing a formal
education program. Although this is the case at the EU-
27 level, there is still a visible positive correlation between
higher education programs and ICT skills needed for the
market, confirming there are universities, especially with
more technology programs, that manage to transfer the
knowledge and skills usable in the field of study.

The effect of digital inclusion on the number of gradu-
ates from higher education programs is one of the essen-
tial aspects of this study. In Iceland, for every 1%

increase in the digital inclusion indicator, there is a simi-
lar increase in the number of graduates from higher edu-
cation programs. On average, this situation is not
mirrored at the EU-27 level, as there are countries where
greater Internet access lowers the graduation rate from
academic studies. This result might be linked to a series
of factors, hypothetically described as socio-economically
generated factors, such as social media trends and coun-
try and region-level influences. It may also be a result of
reliance on self-education and informal studies due to
lack of funding or non-mandatory skill sets for the labor
market, as well as factors intrinsically generated by the
education services provided, such as lack of compatibility
between formal education and the labor market, lack of
focus on the applicability of skills, redundancy of services
offered and skill set acquired, a factory-like approach to
knowledge sharing and lack of knowledge freedom.
Some of the factors mentioned above have been previ-
ously hypothesized by scholars (Haiven & Khasnabish,
2014; Izak et al., 2017).

As expected, at the EU-27 level, the urbanization
effect is correlated to individuals graduating from higher
education studies, showcasing a clustering of universities
in urban and metropolitan centers. The study was incon-
clusive regarding the impact of government expenditure
on education and mobility opportunities for students on
the number of graduates from higher education pro-
grams. The dataset did not include sufficient observa-
tions for the statistical analysis.

Conclusively, the aim of the future university and
future education system should be that of paradigm
change and idea generator, with solid cooperation
between formal education institutions, public authorities,
and private organizations, based on knowledge transfer
from customized course modules that are tailor-made for
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specific job profiles and career interests. Moreover, the
university of the future should be the place for counsel-
ing on career advice and management support, intra-
and inter-departmental collaboration, and promoting
entrepreneurship. Most importantly, the university of
the future must be a space of disruption, radical innova-
tion, virtual and digital perspectives, boundless learning
(online and offline), and societal freedom.

This study has implications both theoretically and
practically. It, theoretically, adds to the literature on the
OI paradigm by merging it with socio-economic develop-
ment and the higher education context. It contributes to
understanding how HEIs can serve as platforms for inno-
vation and labor market alignment through their strate-
gic use of digital transformation and interdisciplinarity.

From a practical point of view, the study offers the
policymakers and the HEI administrators ideas on opti-
mizing education systems for labor market needs. It pays
attention to the need to promote digital participation in
designing educational programs that follow technological
trends, reiterating that mobility and cooperation interdis-
ciplinarity are encouraged. The research also identifies
gaps, including the non-alignment between ICT education
and market demand, and suggests pathways in reengi-
neering educational frameworks to improve employability
and innovation capabilities. These findings prompt their
urgent adoption of OlI-driven strategies for sustainability
and global competitiveness by HEISs.

The study’s limitations come from its pillars, since we
are aware that the analysis can be done using more vari-
ables that contribute to OI adoption in HEIs, but the
database restricts the availability of data. Further study
developments can explore the stakeholders’ perceptions
about the HEIs’ readiness for OI and the link between
HEIs and the labor market.
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