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1. INTRODUCTION

1.1. What is a foresight study?
Foresight studies are commonly defined as a future-oriented,
participatory, and systematic process of identifying steps to create and
prepare for a better future (ETF, 2014). In a similar vein, Cagnin and
Scapolo (2007) define foresight as a set of systematic and intentional futureoriented deliberation processes involving different actors to support the
identification of measures that can be taken to build a better future. The
authors also note that a foresight study is a tool, generally launched through
programs and exercises that help to identify promising areas for strategic
development. Thus, the aim is to support the design of more coherent,
evidence-based policies and measures (ETF, 2014). The foresight process
can be described by a triangle involving ‘Thinking about the future’ –
‘Debating the future’ – ‘Forming the future’ (European Foresight Platform
(EFP)1. The main purpose of a foresight study is not to predict or discover
the future as something predestined, but to help build and transform it
(EFP).
The European Commission (2009) distinguishes the main features
that differentiate foresight from other strategic planning processes as
follows:
 encompasses a systematic approach - encompasses a wellconstructed multi-phase approach with appropriate tools;
 participation - brings in this process different stakeholders
encouraging interaction, learning, and networking;

1

The European Foresight Platform (EFP) is a network supported by the European
Commission. It aims at developing a global network that gathers different communities and
experts to share their knowledge on foresight, forecasting and other methods for
prospective studies http://www.foresight-platform.eu/
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 gathers information about the future - studies trends and
influences, their interactions and possible disruptions, allowing
the use of several evidence-based approaches to policy analysis
while improving the anticipation of future needs;
 builds vision - explores alternative scenarios, leading to a
common vision based on consensus;
 models decision making - offers participants the opportunity to
go beyond exploring the future, allowing its modeling;
 mobilizes for action - involves stakeholders by supporting the
effective implementation of policies through integrated
approaches.
The main attributes of foresight can be creativity, expertise,
interaction, and evidence. These attributes can be found in varying degrees,
depending on the foresight method used (European Commission, 2009).
Often foresight is confused with forecasting (UNIDO, 2005, Bakule et al.,
2016). These should not be confused with each other as forecast focuses
more on its assumptions about how the future should unfold and thus aspires
to greater accuracy (UNIDO, 2005). Instead, foresight aims to build
common visions of the future and thus create the future, not predict it
(UNIDO, 2005).
In conclusion, the foresight process can be defined by 3 main
elements or approaches: future-oriented approaches, systematic or planningoriented approaches (policy creation and setting), and participatory
approaches (by including in this process several sources of knowledge and
stakeholders) (European Commission, 2009).
1.2. The objective of the foresight study for knowledge production
and knowledge transfer
This foresight study will explore in some details the evolution of the
labor market during the next 10 years concerning innovation management
(according to the job classification of innovation management), knowledge
production and knowledge transfer promoters, as we name them. The study
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reviews future trends and evolutions at global level and provides a more
detailed vision for Romania from a comparative perspective.
Businesses, especially SMEs, are facing an increasing need to
involve innovation in their current work. Large companies have the capacity
and are used to having their own units of research and development, and
many have developed skills to implement their own knowledge production
and acquire new knowledge from the outside. With regard to SMEs not
having the capacity to establish dedicated departments focusing on
innovation, we argue that it is critical they develop the skills of their
employees to do innovative work and take part in innovative partnerships
with other organizations.
This foresight study aims to ensure an evidence-based framework for
enhancing the capacity of universities to better address future demands of
the labor market, for knowledge production and transfer. The study
responds to the need of Romanian higher education to develop educational
programs capable to provide skills for the future and to better understand
what the main needs and features of the world of work will be in the years
to come, especially for dynamic and innovation-intensive driven sectors. It
is our aim that the foresight study can enhance the ability of universities to
provide quality education, matching future needs of the labor market. The
study documents trends and drivers at the global and national level,
influencing knowledge production and transfer in the labour market and
various sectors. The study presents probable scenarios, as well as a shared
vision and priorities for the universities of the next decade. The output has a
large potentiality for impact transferability to a variety of higher education
institutions, especially in socio-economic domains, but also to universities
from other domains.
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2. OBJECTIVES AND APPROACHES OF FORESIGHT

In this chapter we go into details about what guides foresight
processes and how they are performed. This includes in particular a
discussion of how foresight processes differ from each other, in terms of
both methods and objectives. The resulting overview can therefore support
informed decision making of practitioners and other stakeholders involved
in foresight processes, and the evaluation of foresight activities and
outcomes.
We begin by identifying a selection of objectives that commonly
initiate foresight processes. On this matter, there is substantial agreement
between different resources. For instance, EFP in the ForLearn guide
identifies 4 possible objectives the foresight process may have:
1. Informing key decision-makers’ decisions to become more conscious of
long-term developments and how they can interact with current policy
decisions. It may include gathering information on possible long-term
developments and how they can interact with current policy decisions
or provide warning signals about future risks and opportunities.
2. Building networks that bring together people from different sectors and
institutions involved to shape the future on a given topic. This should
help them better understand the challenges and opportunities they face
and the strategies and goals that others may pursue.
3. Developing the capacity to anticipate change at regional/sectoral level
and to evolve a "foresight" culture.
4. Building strategic visions and creating a trivial sense of commitment to
these visions among stakeholders. Foresight is more of a process (i.e.
‘foresighting’) than an academic study, where the involvement and
mobilization of regional actors is a key success factors.
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Furthermore, European Training Foundation (ETF) (2014) identifies
five objectives of foresight similar to what has been mentioned above,
namely:
- carrying out a comprehensive strategic analysis of a national,
regional, or sectoral system;
- identifying priorities for innovative actions at several levels;
- building common visions between social actors and stakeholders;
- making decisions more robustly by exploring scenarios or by
wider expertise;
- increasing the probability of consensus by involving more
stakeholders through participatory elements;
Finally, a third summarizing set of general objectives is identified by
Cagnin and Scapolo (2007), involving (1) creating visions and/or setting
priorities; (2) better-connected systems; (3) the development of a “foresight
culture”.
2.1. Possible results of the foresight exercise
The objectives and the results, or the impact, of a foresight process
are ideally closely connected. Cagnin and Scapolo (2007) present some of
the most common ways the results of foresight exercises are being utilized:
- Establishing the general directions of innovation and research;
- Informing financing and investment priorities;
- In-depth understanding and changing mentalities;
- Increasing trust between participants;
- Supporting collaboration outside administrative and epistemic
borders;
- Highlighting interdisciplinary opportunities;
- Networking and community building;
- Providing anticipatory information to the actors involved in the
system;
- Building visions for the future;
- Informing public policies and debates;
11

-

Increasing the involvement of system actors in the decision-making
process;
- Improving the implementation of policies by getting involved in the
decision-making process.
According to the European Commission (2009), the most common
utilization foresight projects or exercises involve policy recommendations,
trend analysis, scenarios, research priorities, key technologies, forecasts, and
technology mapping.
2.2. Performing a foresight exercise
The Forlearn Guide (EFP) defines the foresight process as involving
7 general stages: feasibility assessment, parameterization, goal definition,
organization, methodology, management, and evaluation.
1. The feasibility assessment is the stage in which the context in
which the foresight exercise will take place is analyzed, as well
as the assessment of the impact it could have on the system
(either country, region, research, and innovation system, etc.).
This stage leads to a formal and joint decision on project
coordination and sponsorship (EFP).
2. Parameterization is generally the design stage of the foresight
process. At this stage, the possible consequences and results are
analyzed taking into account the context and available resources,
and thus begins to address the following issues: objectives
pursued, addressed, the expected results, approach, time horizon,
and time frame (EFP).
3. Defining the goal is the stage in which it is defined what the
foresight exercise will pursue. This chooses the topics to be
covered in the exercise and defines the perspective that will be
used to achieve these topics. At the end of the exercise, the
topics, the focus of the project, and the perspective in the design
of the exercise will be defined (EFP).
4. The organization is the stage in which the structure of the actors
involved in the project is decided, including the actors who will
provide feedback. Thus, it is decided how the time, the experts,
12

the participants, the type of communication, and the role of each
one in the project will be managed (EFP).
5. The methodology includes the choice of the appropriate
method/methods for fulfilling the objectives established in the
previous stages. Thus, the partners and stakeholders involved
take a decision on the method, considering the following
functions: diagnosis (where we are), forecast (what could
happen), and recommendations (what should be done in the
future) (EFP).
6. The management is the stage when the project design is already
completed, and the process, time, resources, participants,
communication, promotion, and any challenges that may arise
are managed (EFP). Another important aspect at this stage is
learning.
7. The results of the project whether tangible or intangible are
defined and are related to other actors discussing their usefulness
(EFP).On the other hand, the results are disseminated, and the
effectiveness of the exercise is evaluated.
Similarly, the ETF (2004) formulated a common framework for use
in 4-phase country-wide exercises and a series of steps to follow:
 The pre-foresight phase includes (1) the definition of the purpose
and preparation of the exercise and (2) the preliminary analysis of
the reference documents;
 The second stage, entitled engagement, includes (1) the
recruitment of political and technical support, as well as
resources, and (2) the recruitment of stakeholders relevant to the
exercise;
 The actual foresight process includes (1) team-building, (2)
analyzing trends and building scenarios, (3) focusing on sectoral
capacities (key needs for strategic capacity building), and (3)
building visions;
 The follow-up phase includes (1) the formal presentation of the
results to the decision-makers, (2) the implementation of the
13

exercise in a high-level plan, (3) the communication of the results
to the general public, and (4) the construction of the future based
on the foresight exercise.
For the present foresight study, we follow the general approaches as
described by EFP and ETF. First, in the pre-foresight phase, we assessed the
feasibility of various approaches, defined our goals, organized our resources
and select the methodology. Assuming the significant challenges of
anticipating the future, we take advantage of other relevant foresight studies
by reviewing their results and incorporating them in our vision. Thus, the
study starts with a scan of the macro-trends at international level and future
developments on the labor market as identified by most important futureoriented studies in the field. In the next stage, we envision how tertiary
education will look like in the future. Following this horizon scanning, we
employ a participatory research method (expert panel) in order to collect
feedback on the influence factors and to build scenarios regarding the future
evolutions. Thus, this study integrates evidences for future trends and vision
of the stakeholders on various scenarios.
2.3. Categories of foresight
The categorization of foresight methods varies, depending on the
criteria used. There are at least three commonly referenced. One is a
distinction between normative and exploratory methods (Bakule et al., 2016,
ETF, 2014, UNIDO, 2005). Exploratory methods refer to methods that use
the present as a reference category (UNIDO, 2005, Bakule et al., 2016)
starting from questions such as "What if?". The most used techniques here
are trend analysis, impact assessment, Delphi study, and modeling. On the
other hand, normative methods have as a starting point a certain scenario or
several desirable future scenarios (UNIDO, 2005). Thus, the normative
methods attempt to answer the question “How can we get to the point we
want?”.
Another significant distinction is made between quantitative and
qualitative methods (UNIDO, 2005), and sometimes a third category of
semi-quantitative methods is included or even other methods (European
Commission, 2009, Bakule et al., 2016). Quantitative methods rely heavily
14

on numerical representations (UNIDO, 2005). According to the European
Commission (2009), this category includes bibliometric analyzes, modeling,
simulations, and extrapolation of trends. Qualitative methods are based on
variables that cannot be captured by indicators in quantitative analyzes. This
category includes backcasting, brainstorming, citizen panels, expert panels,
environmental scanning, workshops on the future, game simulations,
interviews, literature review, morphological analysis, questionnaires, and
surveys, scenarios, and SWOT analysis (European Commission, 2009).
Semi-quantitative methods are those that develop visions and priorities
through the knowledge already made available through official statistics or
publications on discoveries and developments (UNIDO, 2005).
According to ETF (2014), foresight can also be distinguished
depending on the final result, the emphasis being on (1) process as a final
result or on (2) product as the final result (ETF, 2014). At the same time,
they classify foresight exercises according to their basic function,
differentiating between approaches that support (1) capacity building and
approaches that support (2) policy building and implementation. Last but
not least, ETF (2014) also distinguishes between (1) continuous/ongoing
foresight exercises and discrete/unique projects.
According to an analysis of the European Commission (2009)
among the most used foresight methods are expert brushes, literature
analysis, exploration of trends, and mega-trends.
2.4. Common methods in foresight
The Delphi method, the panel with experts, the scenarios, the
analysis of literature and statistics, brainstorming are among the most used
methods in anticipating skills (Bakule et al, 2016). Besides, the authors
present other methods that can be useful in foresight exercises such as
SWOT analysis, focus group, back casting, horizon scanning, cross-impact
analysis, road mapping, and morphological analysis.
 The analysis of literature and statistics is generally used at the
beginning of the foresight project and aims to explore trends,
advances, ideas from a multitude of sources (Bakule et al, 2016).
According to Bakule et al. (2016) amid the main advantages of
15













this method is the fact that it provides an in-depth understanding
of existing knowledge and is also a method that does not generate
high costs;
SWOT analysis (strengths, weaknesses, opportunities, and
threats) is a method that identifies internal factors, in terms of
fortitudes, gaps, and external, in terms of opportunities and
threats. According to EFP, the main advantages of this method are
clarity and flexibility and the fact that it can identify different
perspectives;
Brainstorming is a creative and interactive method of generating
new ideas around a specific area of interest (European
Commission, 2009). This method helps to reach a consensus
without inciting conflicts. Among the advantages of this method
is that it encourages creativity, reduces conflicts, and can generate
new ideas;
The focus group is a qualitative research method that can help
generate new ideas by encouraging thinking within a group
(Bakule et al., 2016);
Expert panels are composed of experts who discuss and analyze
a specific topic of interest (European Commission, 2009). The
main advantages of this method are the broad perspective it
offers, the quick feedback, the convergent and divergent opinions,
and the fact that it encourages active involvement (Bakule et al.,
2016);
The Delphi method consists of a survey conducted in two or
more rounds and allows in the second round the review of the
initial assessments, at the same time, in these rounds the answers
are anonymous (UNIDO, 2005). According to Bakule et al.
(2016), one of the main advantages of this method is that it brings
in the same place a large number of experts;
Horizon scanning is the systematic examination of potential
threats, opportunities, and possible future developments; they
explore new and unexpected problems, as well as known
problems or trends (ETF, 2014). This is a structured evidence16











gathering process based primarily on desk research and expert
opinions (Bakule et al., 2016);
Scenario building is a policy analysis tool that helps describe a
possible set of future conditions (EFP). They currently support
decision-making;
The cross-impact analysis is the general name given to a family
of techniques designed to assess changes in the probability of
occurrence of a given set of events resulting from the actual
occurrence of one of them;
Back casting starts from a desirable future where the conditions
to be met to reach it in terms of events, decisions and actions,
policies and programs needed to connect the present future must
be defined (Bakule et al., 2016);
Morphological analysis is a normative method, which starts with
future needs or objectives and then tries to identify the
circumstances, actions, technologies needed to reach them (EFP).
One of the advantages of this method is that it can discover new
relationships that generally may not be obvious at first glance
(Bakule et al., 2016);
Road mapping is a normative tool that can represent steps
towards reaching a desired or preferred final state (ETF, 2014).
One of its advantages is the graphical representation and the fact
that it can help to identify the key elements of a more complex
system (Bakule et al., 2016).

2.5. Methods selection
The selection of the foresight method should take into account the
following, according to UNIDO (2005):
- Resources (time and money);
- The degree of involvement of experts or stakeholders in the foresight
exercise;
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-

Matching the chosen method with other methods, so that there is
complementarity between the results used by them (triangulation);
- Desired results (depending on the product or process orientation);
- Availability of quantitative or qualitative data;
- Methodological competence (the researcher's experience with certain
methods);
On the other hand, ETF (2014) recommends the choice of methods
according to the purpose of the foresight exercise, the context of the activity
in which it is applied, and resources. Depending on the purpose of the
exercise, they recommend the following:
- When the emphasis is more on developing a foresight culture and
reflecting on future scenarios, the exercise can be exploratory,
involving stakeholders in the development of alternative plots.
- If the purpose of the exercise is to produce a vision, a more
normative type of foresight method is needed in which efforts focus
on defining a successful scenario or an expected vision.
Depending on the context in which the foresight exercise applies,
ETF (2014) recommends:
- When stakeholders are familiar with existing issues and are willing
to get involved in developing a successful scenario, a normative
approach should be chosen, especially when pursuing policy
recommendation;
- When stakeholders need to become familiar with issues and
approaches to the analysis of future scenarios, an exploratory
approach is recommended;
The above overview informs our own decision making when moving
forward with the current foresight study. Here, we look in particular to
reviewing a variety of reports and research concerning, first, trends and
expected labour market developments and second, the future of tertiary
education. This is followed by feedback collected from various
stakeholders.
Thus, for this study, the main methods applied to conduct the
foresight study on the labor market in the field of knowledge production and
transfer by 2030 are the following:
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 Analysis of literature and statistics and Scanning of the horizon - to
identify macro-trends at the international level and future
developments in the labor market, with special regard to the
production and transfer of knowledge;
 Morphological analysis – to identify the existing opportunities and
vulnerabilities on the Romanian labor market and in the business
environment, as well as in the educational system in order to identify
necessary changes to meet the future challenges of the labor market;
 Scenario building based on data collected from a panel of experts
with respect to future evolutions at global level and in emergent
economies, with a focus on Romania.
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3. MACRO-TRENDS AT INTERNATIONAL LEVEL AND
FUTURE DEVELOPMENTS ON THE LABOR
MARKET, WITH PARTICULAR REGARD TO THE
PRODUCTION AND TRANSFER OF KNOWLEDGE

In this chapter we analyze international trends in the labour market
concerning dynamic knowledge production and transfer. Many things in the
global socio-economic environment signal that we are at a point of significant
transitions, sometimes coined as the 4th industrial revolution, with a reference
to, for instance, developments in artificial intelligence (AI), internet of things
(IoT), robotics and even biogenetics. These developments show all signs of
having the capacity to transform the fabric of societies, including business and
labour markets.
In this chapter we discuss the impact of socio-economic macrotrends,
in particular, from various perspectives. But all of them connected to the
future of jobs and labour markets. We begin with the knowledge triangle of
research, education and innovation, before moving on to the labour market
specifically. First from a global perspective, but then more focused on
Europe’s labour market. In the fourth section of the chapter, we narrow the
focus even further to address the evolving demands for competencies in
Romania on the back of global trends. Then, we discuss the role of innovation
in relation to economic and social development, focusing on knowledge
production and transfer. The following sections address the issue of
innovation gaps, analyzing the performance of Romania in comparison with
Iceland and other benchmarks.
3.1. The knowledge triangle - research, education, innovation
Borch et al. (2015) have studied how the knowledge system can
evolve by 2050 in Europe. The study reflects current trends and articulates
20

scenarios that could support future European policies in the medium and long
term. At the same time, this report seeks to contribute to the current
discussions on how research and innovation can contribute to a stronger
economy and a better society.
This report is based on foresight projects carried out in the past by
the European Commission (Forward Visions on the European Research
Area - VERA and Research and Innovation Futures 2030) and the
Organization for Economic Cooperation and Development on tertiary
education (Higher Education to 2030) in the context of globalization
(Higher Education to 2030, Volume 2, Globalization) and demographic
change (Higher Education to 2030 (Vol. 1): Demography), as well as
discussions with experts and stakeholders from other fields. The authors
formulated two scenarios: one successful and one in which Europe misses
certain opportunities. Their scenarios represent narrative projections based
on the visions of the experts.
One of the concepts underlying the paper is that of the “knowledge
triangle” consisting of the components of research, education, and
innovation. The research component is highlighted by the authors through
the research capacity of a state (Figure 1). According to them, the structure
of research systems is different between countries, in some countries of the
European Union the ministries structure the way research grants are
administered, they have a structure of "top-down", and in other countries,
there is a “bottom-up” structure with peer-reviewed grant systems
administered by independent research councils (Borch et al, 2015). At the
same time, there are meaningful differences between European countries
and funding for research and development.
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Figure 1 Gross domestic expenditure on R&D by sector, 2018 (%, relative to
GDP)
Source: Eurostat (online data code: rd_e_gerdtot)

On the other hand, according to the authors, in recent years
universities have begun to play an increasingly important role in research in
some countries. The educational system represents the educational
component. As in the case of the research system, the education systems in
European countries are diverse. Both the structure and the financing are
different from country to country. According to the authors, in recent years
education has become increasingly globalized, so that more and more
students and teachers, both within Europe and outside of it participate in
mobility programs. At the same time, education has become increasingly
connected to the labor market and the corporate environment, helping to
certify skills for employees and participating in their recruitment and
training. The authors describe universities as the center of the knowledge
system.
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Figure 2 Mobile students from abroad enrolled in tertiary education by
country of origin in 2018
Source of data: Eurostat (online data code: educ_uoe_mobs02)

The last component, innovation is more diverse than the first two
components, much of which is in the business area. Innovation is shifting
from the local to the multinational level, with various new players starting to
innovate (such as micro-companies, foundations, crowd sourced ventures,
etc.) (Borch et al, 2015). At the same time, according to the authors, the
concept of "open innovation" has become increasingly important in recent
years.

Figure 3 Innovation in Europe in 2020
Source: https://ec.europa.eu/growth/sites/growth/files/eis2020_leader_map-01.png
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The report The Knowledge Future: Intelligent policy choices for
Europe 2050 (Borch et al., 2015) highlights the importance of the mix
between the education system, entrepreneurship, and the research system.
At the same time, in terms of innovation, it is recommended to develop
performance, close innovation gaps between countries, and reduce
performance disparities between regions; these changes could include a mix
of European, regional and national policies. Borch et al. (2015) state that reskilling, up-skilling, and other widespread flexible forms of training will be
mandatory/vital in the future. At the same time, according to them,
universities will be required to provide the skills needed to enter a semiautomated, ever-changing labor market.
According to Borch et al. (2015), mega-trends that influence the
knowledge system include globalization, accelerating technological and
demographic changes. Globalization influences the innovation process, as it
moves from the local to the global level through networks of people and
organizations. Education is also influenced by the process of globalization,
universities becoming multicultural spaces (Borch et al, 2015).
Demographic change, such as urbanization, will become stronger and
stronger and will play an important role in investing in research, innovation,
and tertiary education. Gender dynamics will change by 2050 with more and
more women entering the field of research and technology. At the same
time, lifestyles will change (Borch et al, 2015).
Changes in technology are facilitated by technology through datasharing, open science, and the development of new technologies could
influence the educational process by developing customized curriculum, but
could also increase the popularity of educational games and software (Borch
et al, 2015).
The OECD (2017) also discusses the influence of these megatrends
on the labor market. They emphasize that globalization, demographic
change, and technological progress with other changes in values and
preferences will alter the nature of work as we know it today, affecting the
quantity, quality of available jobs, and the access of individuals to them.
As mentioned, Borch et al. (2015) convey two scenarios for what
Europe’s future might look like in 2050 on the backdrop of the ongoing
megatrends and depending on how successful the people of the continent are
24

in taking on the challenges and utilizing the opportunities this provides. The
first scenario describes a successful continent that has been able to adapt
and utilize opportunities to it advantage:
- Europe and its knowledge-based economy are competitive in the
global market;
- Social tensions decrease and knowledge-based social and
technological development increases, and knowledge based on the
knowledge triangle model is the main model used;
- European countries work together to tax multinationals, thus
coordinating development at the regional level, as well as educating
its citizens;
- Legislative regulations mobilize more and more private capital for
research, education, and innovation;
- Partnership between major universities and regional institutions;
- There is a growing demand for continuing education;
- There are common course modules in a cluster of universities, online
courses, based on artificial intelligence, and specializations are
offered by both public and private institutions;
- There is "open innovation", and disparities between regions
disappear;
The second scenario for 2050 proposed is much less optimistic and
shows a Europe in decline. It includes the following aspects:
- The capacity for innovation, education, and research is declining in
Europe;
- Europe is divided into rich and poor regions with minimal
coordination, which can be described by strong fragmentation;
- Universities and laboratories are heavily dependent on private
resources;
- Only a few universities dominate;
- Many universities in poor regions are merging;
- Few European companies come to dominate international markets;
- European values of individual freedom, equality, and social security
are beginning to fall apart;
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According to Borch et al. (2015), the guiding principles that can
support the development of Europe and lead to a Europe similar to the first
proposed scenario are:
1) An open knowledge system;
2) Flexibility and experimentation to be able to innovate;
3) Cooperation at the European level.
As mentioned earlier, the OECD (2017) considered the same megatrends mentioned in the work of Borch et al (2015). They believe that these
trends could lead to the emergence of new jobs, but also to an even greater
flexibility of work (with the help of new technologies) in which employees
could have more to say about how to work, where to work, for whom to
work and how much to work, thus supporting under-represented groups in
the labor market such as seniors, people with disabilities and women
(OECD, 2017). At the same time, they also notice the negative effects that
these could have, such as high unemployment or the disappearance of some
jobs (OECD, 2017). On the other hand, they propose types of measures that
could respond to future changes caused by globalization, technological
development and demographic change:
- Preparing young people for future types of jobs by developing their
skills to help them in a future that is highly technological and
constantly changing jobs;
- Redesign of labor market institutions (minimum wage, employment
protection, health and safety regulations);
- Rethinking social security systems by building or adapting new
forms of employment;
- Consolidation of activation frameworks;
- Promoting new forms of social dialogue that allow the emergence of
solutions adapted to new challenges at company level, while
strengthening the voice of those workers who work more
independently and separated by distance, language and legal context
(OECD, 2017).
Lamy et al. (2017) add relevant insights, concerning a path towards a
more successful European future, in a more recent publication. Here the
authors aim to formulate visions and recommendations to support the
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impact of future European Union research and innovation programs, in
particular, as response to and on the back of future megatrends. The
recommendations made by the authors are based primarily on debates
between group members. Secondly, the recommendations are formulated on
the backdrop of a variety of relevant documents, including the Horizon 2020
evaluations and the program’s stakeholders feedback, and European
Commission documents and reports. The authors’ key message is that
investing in research and innovation is essential for the development of the
European Union and its member countries. The resulting 11
recommendations for the development of future European research and
innovation programs can be summarized in the following manner:
 Prioritize research and innovation in national budgets - to stimulate
transnational collaboration and competition in Europe, it is
recommended to double the total budget for future research and
innovation programs, as well as to increase investment in research
and innovation at the national level;
 Building an innovation policy that creates new markets - as a first
step they recommend that the definition of innovation include and
capitalize on any type of knowledge (technological, based on a
business model, financing, governance, regulations, and social).
More precisely, they recommend the consolidation of all types of
ecosystems of research, innovation, governance. Furthermore, they
recommend the promotion and investment of innovative ideas with
rapid growth potential through a body called the European
Innovation Council;
 Education for the future and investing in people who can lead to
change - it is recommended to modernize universities, reward and
provide resources for education and training to support creativity and
innovation;
 Designing the European Union's research and innovation program to
have a greater impact - the three pillars that supported Horizon 2020
- the scientific community for excellence in research, industry for
industry leadership and society to address future social challenges to either in future programs focused on purpose and impact; at the
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same time, it is recommended to help the program evaluation system
more precisely as well as to increase flexibility;
 Adopting a mission-oriented, impact-focused approach to addressing
global challenges - establishing a research and innovation mission
that addresses current global challenges, is easy to communicate and
can mobilize researchers, innovators, and other stakeholders to
achieve them (both in the public and in the private environment);
 Rationalization of the EU funding system and its stronger
harmonization with the Structural Funds - reducing the number of
funding schemes and research funding instruments and transforming
the remaining ones to reinforce each other and harmonize with other
programs;
 Simplification - simplification of the processes included in the
program, creating the most attractive funding system in research and
development in the world, with a greater emphasis on impact than on
the process;
 Mobilization and involvement of citizens - to focus more on cocreation and co-design by involving citizens in these processes;
 Better alignment of EU research investments with national ones ensuring alignment between the EU and national research and
development systems to fulfill the European Union's missions;
 International cooperation in research and development to become a
brand of research and innovation in Europe - transforming the
research and innovation program into a program open to other
countries (e.g. Canada, Australia, UK) based on mutual co-financing
or access to financing in the partner country;
 Better capture and communication of impact - to make a brand of
research and innovation in Europe and to ensure the wide
communication of its results and impact;
The third study and perspective we want to introduce in this section
is based on the European Training Foundation’s (ETF) (2019) analyzes of
the impact of global developments and megatrends on skills demand in its
partner countries and discusses the implications of policy reforms for
managing the transitions of education, training, and lifelong learning
systems in the future. The study is based on analysing existing literature,
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especially relevant national expert data, as well as on discussions with
national experts. The analytical framework of this study benefits from a
four-step foresight approach illustrated in Figure 4.

Figure 4 Analytical forecasting framework for the analysis of labor, labor
market and skills.
Source: European Training Foundation (ETF). (2019). The future of work and skills in
ETF partner countries: ETF issues paper, pg. 9

The first step in this analytical framework was the analysis of global
trends, in general, and the analysis of their impact on economies, jobs and
employment. Global trends identified are:
1. demographic changes - according to the authors may lead to the
urbanization of certain areas, but they may also influence the
emergence of more jobs in certain areas such as health, social
assistance, and education;
2. migration, mobility and brain-drain exodus - migration and mobility
can lead to brain-drain and brain-gain phenomenon; the authors
emphasize the importance of education in this context, as it prepares
many people to learn and work abroad;
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3. digitization, artificial intelligence, and automation - digitization is
increasingly influencing the global market and the dynamics of
knowledge, innovation, and education; thus it is important to
develop skills and facilitate worker mobility as well as to generate
innovation to create new jobs; on the other hand, reform of
education, vocational and technical education and lifelong learning
systems is needed to include new existing technologies;
4. climate change and depletion of natural resources - these influence
many countries to create strategies for a more sustainable economy,
with negative effects such as hunger or migration;
5. instability and political risks - inequality, social and political
polarization are associated with economic risks and very few
technological changes.
The second step is an in-depth analysis of the impact of global trends
on the structure of jobs and employment, labor markets, and the
composition of skills and abilities, so that supply meets demand (European
Training Foundation, 2019). The impact of digitalization on the nature of
work and jobs can be seen primarily in routine jobs, primarily affecting
people with low levels of education (ETF, 2019). Another impact of
digitalization could be to change the job model to a task-based model,
resembling the emerging digital platform business models of Uber, Airbnb
and Amazon, which bring customers and sellers to the same place in a
spontaneous and open manner. Automation and robotics can have two types
of effects on employment that the authors mention: a capitalization effect
(through which employment increases in certain areas because new jobs are
created) and a destructive effect (some jobs are replaced by technology). On
the other hand, the authors emphasize the importance of foresight, forecasts,
and projections of future trends in skills and occupations (ETF, 2019).
The third step included identifying the necessary changes in
education, vocational and technical education (EFP), and lifelong learning
systems and how these systems can be supported by new learning and
education technologies (ETF, 2019). The fourth step was to explore the
strategies and policies needed for the transition of work and skills to the
future so that the objectives set are achieved and also what kind of system is
needed to monitor the impact of such strategies and policies on work and
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skills (ETF, 2019). The main types of recommendations made by the
European Training Foundation (2019) included:
 Anticipating the impact of global trends on the economy, work, and
skills;
 Studying the impact on jobs, labor markets, and occupational
composition;
 Studying the impact on education, vocational and technical
education, and on lifelong learning systems;
 Introduction of strategies and policies for work and well-coordinated
skills;
 Monitoring the impact of strategies and policies to achieve the set
objectives;
 Eliminate social inequalities and guarantee inclusion for all.
3.2. Future developments in the World labor market
In this section we will focus more specifically to review results of
significant studies anticipating global labor market developments in the
medium and long term.
The study “The Long View: Scenarios for the World Economy to
2060” (Guillemette & Turner, 2018) presents the evolution of living
standards in OECD countries for a baseline scenario but also illustrates with
alternative scenarios the potential for reforms that can illuminate future
prospects. The report provides a broad overview of the economy of all
OECD countries, describing different scenarios for the next four decades.
One of the important aspects of this study is related to the aging population
and its consequences. Thus, the general aging of the population, the
decreasing fertility, and the increase in life expectancy will lead to a
decrease in living standards. However, the consequences can be prevented
or reduced if immediate measures are taken.
In this respect, several types of research carried out by the OECD
have found that product market regulation influences productivity,
investment, and labor market performance in that country. Labor market
reform is desirable to encourage growth in employment and prolonging
active life, which could offset the consequences of demographic change.
Reducing taxes and increasing family benefits will also lead to increased
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enrollment and better integration of women into the labor market. Findings
suggest that the implementation of corresponding reforms in the OECD area
can lead to an increase in living standards by 4% by 2030 and by 10% by
2060, compared to the baseline scenario which does not take into account
their application.
Another proposed reform is to increase the retirement age in line
with increasing life expectancy, which could then increase GDP and ensure
the sustainability of the public pension system. Many countries are
considering this option for the coming years, but each can opt for the
number of years by which the retirement age will increase. Although a
variant is an increase with the same number of years with which life
expectancy has increased, there are countries (e.g. Portugal) that have
decided to increase the legal retirement age by two-thirds of the increase in
life expectancy so that people can, on average, better enjoy their retirement
period. Such a reform along would bring an important impact in
participation of 55-74 years old population to employment in the next
decades.

Figure 5 Impact of increasing legal retirement ages in OECD countries

by at least two-thirds of country-specific increases in life expectancy
Source: Yvan Guillemette & David Turner (2018). The Long View: Scenarios for the World
Economy to 2060, pg.31.
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Another important aspect discussed is innovation, which is
considered an important factor leading to increased work efficiency. Thus,
each country needs to invest more in the Research, Development and
Innovation sector as a percentage of GDP than at present, because
innovation can increase work efficiency as well as the dissemination of
knowledge within and between countries.
A report on the future of jobs developed by the World Economic
Forum (2018) provides specific information on the impact of future trends
related to the labor market (jobs, employment level, skills) for 2018-2022
period.
The fourth industrial revolution in interaction with other socioeconomic and demographic factors creates a perfect environment for major
future changes in the labor market, which will consist of the development of
new categories of jobs as well as the abolition of old ones. Thus, the global
labor market will undergo major transformations soon, which if done wisely
will lead to the creation and maintenance of better jobs and high quality of
life. If they are done inefficiently, it will lead to the widening of skills gaps,
to the increase of inequalities as well as to a socio-economic polarization.
The 2018-2022 period is marked by a significant increase in new
technologies, leading to business growth, job creation, and increased
demand for highly qualified employees, but also contributes to the
disappearance of jobs where certain tasks become obsolete or automated.
Thus, by the end of the analyzed period it is expected that the share of new
jobs will grow from 16% to 27% while those in decline will decrease from
31% to 21%. Also, following a study of 15 million employees and
subsequently extrapolated to the workforce of large companies globally
(excluding agriculture), it was estimated that, by 2022, 75 million jobs will
disappear over time, while 133 million new jobs will be created. Jobs for
which demand will grow significantly include Data Analysts and Scientists,
Software and Applications Developers, Ecommerce and Social Media
Specialists, AI and Machine Learning Specialists, Big Data Specialists,
Process Automation Experts, Information Security Analysts, Robotic
Engineers, and Blockchain Specialists. Also, in addition to these jobs
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created and based on the latest technologies, a significant increase is
expected for: Customer Service Workers, Sales, and Marketing
Professionals, Training and Development, People and Culture, and
Organizational Development Specialists as well as Innovation Managers.
On the other hand, among the jobs that will become redundant are Data
Entry Clerks, Accounting and Payroll Clerks, Secretaries, Auditors, Bank
Tellers, and Cashiers. Figure 6 shows the estimated shift in, stable
redundant and new roles.

Figure 6 Share of stable, new and redundant roles, 2018 vs. 2022 (projected)
Source: World Economic Forum (2018). The Future of Jobs Report 2018, p.8.

Although the reduction of tasks due to automation using new
technologies may seem to have a negative effect, from the perspective of
certain employees, the real general effect of this is the need for increasing
the skills and competencies of people who will be performing non-routine
tasks. The survey of employers in this report shows that they believe that
only 58% of the skills currently required will still be required in the future,
while the remaining 42% will change. In other words, there will be a
continuous decline for manual skills and physical abilities as well as for
those in core technologies. At the same time, there will be a continuous
increase for analytical thinking skills, innovation, active learning, and
learning strategies.
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Figure 7 Ratio of human-machine working hours, 2018 vs. 2022

(projected)
Source: World Economic Forum (2018). The Future of Jobs Report 2018, pg.11.

Under the conditions presented above, the need to retrain or
improve professional skills will be increasing for most employees, and
especially for those whose jobs will be affected by an increase in
automation. Previous research has found that to the access to retrain and
upskilling is higher among highly qualified employees and those who can
provide high added value work. Employers also want to minimize
recruitment costs and focus on investing in the skills of employees with
the highest return of investment. Data showing the need for reskilling of
workers estimate that more than 50% of jobs need some reskilling in the
period between 2018 and 2022.
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Figure 8 Expected average reskilling needs across companies, by share of
employees, 2018–2022
Source: World Economic Forum (2018). The Future of Jobs Report 2018, pg.13.

3.3. Future developments in the European labor market
The ”Skills forecast: trends and challenges to 2030” report (Cedefop
and Eurofound, 2018) presents the results and findings of the most recent
update of the forecasts for economic growth in the 28 Member States of the
European Union, as well as in three other countries (Norway, Switzerland,
and Iceland) and the implications it has for employment trends, employment
rate, and employment prospects, as well as current and future imbalances
between labor supply and demand by 2030. We are also presented with
factors influencing employment, expansion demand, and the replacement
demand, as well as the qualifications and competencies needed by the 2030
horizon.
Following the report on the skills forecast for 2030 by Cedefop and
Eurofound, future trends in various aspects of employment were reported.
Thus, a moderate increase in employment in the medium term is expected,
which will decrease considerably after 2025. This is because although there
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are sectors in which employment will increase, other sectors will suffer
significant decreases in the analyzed period.

Figure 9 Employment annual growth rate, EU-28+3
Source: Cedefop, Eurofound (2018). Skills forecast: trends and challenges to 2030, p.19.

Employment in the European manufacturing sector will suffer as the
focus on automation and robotics will lead to the creation of fewer jobs and
lower wages in this sector. On the other hand, a transition to a largely
service-based economy is expected. Among those that will experience rapid
employment growth are legal and accounting activities, research and
development, advertising and market research, as well as other professional
administrative and support activities. The public sector will also see an
increase in employment due to the increase in demand for health services in
the context of an aging population. Although, as mentioned above,
employment in the basic production sectors (e.g. textiles, leather, wood,
metal) will suffer a decline in the next decade, while high value-added
production sectors (e.g. electrical equipment and other cars and equipment
for vehicles) will be ascending in terms of employment. In Romania, sectors
that will experience a significant increase in employment include real estate,
legal, accounting, and consulting services, and architecture but also the
automotive sector.
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Table 1: Baseline employment by broad industry (% pa), EU-28+3
2010-15 2016-20 2021-25
Agriculture
-2.6
-1.1
-0.8
Extraction Industries
-0.3
-1.5
-2.0
Basic manufacturing
-0.9
-0.2
0.0
Engineering and transport
0.6
-0.4
-0.2
equipment
Utilities
-0.4
0.4
0.1
Constructions
-1.7
-0.2
0.4
Distribution and trade
0.4
1.0
0.7
Transport and communication
0.1
0.1
0.4
Business services
1.7
1.2
1.1
Public services
0.6
0.4
0.3

2026-30
-0.9
-1.4
-0.1
-0.1
0.4
0.5
0.4
0.4
0.9
0.0

Source: Cedefop, Eurofound (2018). Skills forecast: trends and challenges to 2030, p.21.

The labor force in the analyzed states shrinks due to a decrease in the
number of young people entering the labour market, lower birth rates and an
aging population. Also, the youth stays longer in education as access to
education and training has become easier, but also due to the fact that the
labor market is becoming increasingly more competitive and demands
highly knowledgeable and skilled employees.
The factors that influence employment and demand for skills are the
structural changes in employment at sectoral level, as well as the impact of
technologies and other changes on the skills need across sectors. In recent
years, the demand for qualified people with higher education has increased,
but also the demand for people with low level skills has increased,
especially in services, where certain activities are difficult to automate.
According to the skills forecast, these trends will continue in the next
decade and the two categories of people mentioned above will benefit from
increasing demand, while the demand for people with medium
qualifications diminishes. For the EU-28 + 3 states, in the period 20162030, an increase of 10% is expected for three job categories demanding
higher education i.e. managers, associate professionals, and technical jobs.
The same increase is anticipated for low-skilled jobs, including in sales,
security, cleaning, and catering. For professionals in administration and
business as well as in the legal field, the estimation is over 20%. On the
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other hand, the highest job loss rates are expected among those with low and
medium skills who perform manual labor in production and agriculture, due
to the automation of activities.

Figure 10 Changing occupational structure of employment (EU-28+3)
Source: Cedefop, Eurofound (2018). Skills forecast: trends and challenges to 2030, pg. 53.

The total demand for labor (vacancies) consists of the need for the
replacement and the need for expansion. The analysis showed that the call
for replacement is significantly higher than the requirement for the
extension. An increase of 6% in labour demands is expected in the period
2016-2030 for all occupations. For the EU-28 + 3, it represents
approximately 15 million jobs. For occupations with a high share of older
people, the replacement demand rate will be high, while for occupations
with a young workforce as well as for those with a downward trend in
demand, is the replacement demand will be lower, while the expansion
demand may display a higher level.
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Figure 11 Replacement demand rates (% pa) per ISCO one-digit level:
overview by occupation
Source: Cedefop, Eurofound (2018). Skills forecast: trends and challenges to 2030, pg.58.

It is expected that, in the period 2016-2030, the number of highly
qualified people will increase by about 43 million, those with a medium
qualification will be 11 million more, while people with low qualifications
or those without any qualifications will be on a downward trend, with about
37 million fewer.

Figure 12 Replacement demand rates (% pa) per ISCED one-digit level:
overview by education level
Source: Cedefop, Eurofound (2018). Skills forecast: trends and challenges to 2030, p.58.
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Prospects show that there will be a decrease in physical burdens, but
an increase in intellectual and social burdens. It is desired to reduce the
routine at work, increase autonomy but also increase the use of digital skills.
Also, a better knowledge of the tasks associated to jobs is important for
identifying the necessary and required skills for the current and future
labour market. It is expected that in the future the labor market will become
more polarized. It is a development that will also become visible in
Romania. Four out of five jobs will demand high qualifications, due to
structural and technological socio-economic changes.
3.4. The evolution of the economy and the demand for
competencies for Romania
A recent forecast made for Romania by the National Strategy and
Forecast Commission for the period 2020-2023 indicates a medium-term
economic growth that is around 4% per year. At the sectoral level, the
growth of the construction sector is expected to continue, but at a lower
intensity than in the past. At the level of the tertiary sector, the growth of
high value-added services is anticipated. The services sector will continue to
be an important source of economic growth in Romania.
Table 2. Medium-term GDP projection (percentage change over the previous
year, %)
The Gross Domestic
Product
- real growth %
Of which gross value
added in:
Agriculture, forestry,
fishing
Construction
Services

2018

2019

2020

2021

2022

2023

4.4

4,1*

4.1

4.2

4.2

4.0

4.4

-1.7

2.9

3.1

3.3

2.9

10.8
-1
3.6

-4.4
17.5
4.8

2.5
6.2
4.2

1.1
7.0
4.5

1.1
7.2
4.5

1.1
6.8
4.3

Source: National Commission for Strategy and Forecast
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A report prepared by Cedefop (2018) provides quantitative forecasts
of future employment trends by economic sectors of activity and
occupational groups, also estimating future trends at the level of education
of the population and the workforce in Romania.
Starting with 2016, a slight increase in the employment level in
Romania was expected, this trend continuing until 2026. From 2026 until
2030 is expected to be a period of stagnation. The total expected increase
over the entire forecast period (2016-2030) is 2.8%, and significantly lower
than the EU-28 average (6%).

Figure 13 Employment growth in Romania and the EU-28, 2011-30 (%)
Source: Cedefop (2018). 2018 Skills forecast Romania, p.3.

During the analyzed period, the labor supply in Romania is expected
to decrease by approximately 10%, due to the aging population and a
decrease in the working-age population. Also, the structure of the labor
force will change, forecasting a decrease of about 25% in the cohort aged
25-49, while the number of workers over 60 will increase by about 23%.
Although the level of employment in Romania is expected to
increase in the analyzed period, the growth will not be equal in the whole
economy. It is expected that some sectors will experience an increase while
others will suffer a decline. A large growth of the business and other
services sector is expected in the period 2016-2021 while non-commercial
services sector will experience significant growth in the period 2021-2030.
On the other hand, the three sectors that will suffer a significant decline are
the primary sector, the production sector, and the construction sector.
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Figure 14 Employment growth by broad sector of economic activity, 2011-30
Source: Cedefop (2018). 2018 Skills forecast Romania, p.4.

The total demand for jobs in the analyzed period is divided between
a 94% demand for replacements and only 6% demand for expansion. Most
jobs will be created for professionals (21%), largely due to demand for
expansion. Also, skilled workers in agriculture and fisheries (26%) will be
in high demand, mostly due to the need for replacements. Most jobs will be
within the legal, social and cultural professions, but also health and
agriculture, forestry and fishing workers.

Figure 15 Job openings by broad occupational group, 2016-30
Source: Cedefop (2018). 2018 Skills forecast Romania, p.5.
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Regarding the qualification required for future new jobs, in Romania
35% of them will require a high level of qualification (43% EU-28 average),
40% will require an average level of qualification (46% EU-28 average) and
25% will require a low level of qualification (11% EU-28 average).

Figure 16 Labour force share by level of qualification, 2011-30
Source: Cedefop (2018). 2018 Skills forecast Romania, p.8.

The synthesis report of the discussions of the Conference
“Unlocking the Potential of Universities in Entrepreneurship” (UEFISCDI,
2020) defines three main aspects of Romania’s labor market challenges:
- a lack of understanding of the role, results and benefits of
technological transfer;
- insufficient professional capabilities to facilitate, stimulate,
mediate and integrate technological transfer;
- insufficient funds to implement technological transfer.
The strategy they propose (UEFISCDI, 2020) is focused on the
intangible aspects that have to be addressed including:
- creating a national body to manage technological transfer
(movement of technological capabilities from on entity to
another) and the supporting programs;
- training personals to promote technological transfer;
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-

creating a framework and standardize procedures to facilitate
technological transfer;
- developing a behavioral culture in the entrepreneurial
environment favorable to technological and knowledge
transfer.
They are also highlighted that technological transfer is a long-term
commitment, and it may take 10-14 years for results to materialize.

3.5. Perspectives of innovation, knowledge production and
transfer
The Global Innovation Index 2020 study (Cornell University,
INSEAD & WIPO, 2020) developed a general framework (see figure 17)
that drives to the following key findings:

Institutions

Human Capital
and Research
INNOVATION
INPUT SUBINDEX

Infrastructure

Market
Sophistication
GLOBAL
INNOVATION
INDEX

Business
Sophistication

INNOVATION
OUTPUT SUBINDEX

Knowledge and
Technology
outputs
Creative outputs

Figure 17 Key items of the Global Innovation Index 2020
Source: Selection of the main items of the framework of the Global Innovation Index 2020,
Figure A-I.1, The Global Innovation Index 2020, Who Will Finance Innovation?, pg.205
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1. The impact of COVID-19 will impact innovation. Leaders need to
act as they move from containment to recovery. Before COVID-19
innovation was approached as a tool of growth, improvement,
forefront thinking, and performance tool. After COVID-19 health
crisis innovation is part of the recovery process. It should become a
tool of surviving, shifting, and changing the socio-economic
landscape. Innovation is influenced by positive aspects as
international cooperation and collaborative attitude, as well as
negative ones as cutting of funds.
2. Innovation financing declines in the current crisis – the allocation of
funds for R&D and VC usually are not too large, excepting few
countries and knows a decline. It looks like we have innovation hotspots in 2020, during the pandemic, in Singapore, Israel, China,
Hong-Kong, Luxemburg, United States of America, India, and
United Kingdom. The key areas of innovation now are health, online education, e-commerce, robotics, and big-data.
3. The global innovation landscape is shifting; China, Vietnam, India,
and the Philippines are consistently on the rise. The GII ranking
shows an important ascension of these Asian countries that suggests
they already absorb innovation from other regions and are now
funding and producing innovation on a large scale.
4. Stellar innovation performance found in developing economies –
Considering different aspects of GII 2020 as VC, R&D, High-tech
the world rank looks like in table 3 and developing countries are
well represented
5. Regional divides persist, yet some economies harbor significant
innovation potential – the leading regions are North-America and
Europe, followed by Asia. Western Asia and Africa are at the
bottom.
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Table 3. Top ten Economies with top ranked GII indicators 2020
Economy
Innovation
Innovation
Input
Output

Total

Hong-Cong, China

7

5

12

United States of America

3

6

9

Israel

6

2

8

Luxemburg

6

2

8

China

3

5

8

Cyprus

4

3

7

Singapore

5

1

6

Denmark

4

2

6

Japan

3

3

6

Switzerland

2

4

6

Source: authors reproduction of Figure E, The Global Innovation Index 2020, Who Will
Finance Innovation?, pg. XXIV

6. Innovation is concentrated at the level of science and technology
clusters in selected high-income economies, plus mainly China – the
most important aspect is that the top 100 S&T clusters are
concentrated in 26 countries. Only six are in middle–income
economies. Remarkable are the ascending in the ranking of TaipeiHsinchu in Taiwan (16), Bengaluru in India (5) Tehran in Iran (3),
and Istanbul in Turkey (3). But also the decline of Basel in
Switzerland (-4), Eindhoven in Belgium/Netherland (-3), Madrid in
Spain (-3), and Lausanne in Switzerland (-3).
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IE

2016

CH
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FI

SG
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CH – Switzerland
GB – United Kingdom
SE – Sweden
NL – Netherlands
US – United States of America
FI - Finland

SG – Singapore
IE – Ireland
DK – Denmark
DE – Germany
IL – Israel
KR – Republic of Korea

Figure 18 Countries Movement in top 10 GII
Source: authors reproduction of Figure 1.5, The Global Innovation Index 2020, Who Will
Finance Innovation?, pg.12

An interesting view is shown above in figure 18 of the top 10 GII
countries. For instance, notice the entrance of Korea in 2020, the exit of
Ireland in 2018, the volatility of the Netherland and the stability of
Switzerland, Sweden and Germany.
The Most Innovative Economies in the World (Buchholz, 2020)
offers top ten ranking and we can appreciate Europe as one of the most
innovative regions having Germany, Sweden, Finland, Denmark and France
in top ten and Switzerland, Israel due to their strong connection with EU.
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South Korea and Singapore hold 2nd and 3rd place and U.S. even ranked as
9th innovative country represents one of the best practices to be considered.
Compared with the World’s Most Innovative countries (McCarthy,
2020) we can see that 8 of 10 are the same on both lists. South Korea is
ranked 11th that means is not far from top and the Netherlands and United
Kingdom are the stars being in top 5.
Table 4 Comparison of top 10 Innovative Economies versus Countries

The Most Innovative Economies in
the World

The World’s Most Innovative
Countries

Germany

Switzerland

South Korea

Sweden

Singapore

United States

Switzerland

Netherlands

Sweden

United Kingdom

Israel

Finland

Finland

Denmark

Denmark

Singapore

United States

Germany

France

Israel

Source Blumberg in Statista
Index score taking into account E&D
spending intensity, patent activity, efficiency
of tertiary education, value-added
manufacturing, productivity, high-tech
density, researcher concentration

Source World Intellectual Property in
Statista
The score is determined using business
sophistication, human capital, research
and creative outputs, etc.

Source: authors representation based on (Buchholz, 2020; McCarthy, 2020)
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One indicator of knowledge production is the scientific publications.
According to 2018 data (McCarthy, 2019), the first countries are China, US,
India, Germany, Japan, UK, Russia, Italy (see figure 18). We can mention
that Germany, United States and United Kingdom are among the Most
Innovative Economies and/or Most Innovative Countries.

China
528,263
422,808

United States

India

135,788
104,396
98,793
97,681
81,579
71,240
66,376
66,352

Germany
Japan
United Kingdom
Russia
Italy
South Korea
France

-

100,000

200,000

300,000

400,000

500,000

600,000

Figure 19 The countries leading the World Scientific Publication
Source: authors representation number of scientific and technical journal articles
published in peer-reviewed journals (SCI and SSCI) in 2018 (thousands) data source
National Science Foundation https://data.worldbank.org/indicator/IP.JRN.ARTC.SC

Scientific publications are related to research activity in universities
and other research centers. Atkinson and Foote (2019) shows university
funding for scientific research offered by different governments in 2017.
Accordingly, Switzerland, Germany, US, UK, Denmark and Finland are all
represented with a significant percentage.
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Switzerland
Denmark
Northway
Sweden
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0.24
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0.2
0.2

United States
Japan

0.1

China
Rusia

0.06
0.04
0

Romania

0.2

0.4

0.6

0.8

Figure 20 Governmental spending for university R&D as share of GDP 2017
Source: authors’ representation data source table 1, Atkinson and Foote (2019), pg.7

In developed countries, the role of academic research was increased
by the decisions of the big companies to invest in technology and
knowledge (Atkinson and Foote, 2019). Various studies (e.g. Klenow and
Rodriguez-Clare, 1997; Hall and Jones, 1999) argue that long term
economic growth is linked to innovation, rather than capital. Atkinson and
Foote (2019) conclude that innovation supports economic growth in three
ways: (1) provides a first-mover advantage for new products, (2) generates
new jobs, (3) improves life-styles, including increased wages and lower
prices.
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Figure 21 R&D spending by country as share of GDP 2019
Source: authors representation, data UNESCO Institute for Statistics
http://uis.unesco.org/apps/visualisations/research-and-development-spending/

It can be seen that the total spending for R&D and the share for
university research are not similarly ranking the countries that could drive
us to the conclusion that some of them are paying more attention to
academic research instead of business research.
Table 5. Synthesis of the most popular ranking
1
2
3
4
5
The Most Innovative
DE KR SG CH SE
Economies in the World
The World’s Most
Innovative Countries
Leading World Scientific
Publications
Funding Universities
Research % GDP
R&D Spending % GDP

6
IL

7
FL

8
DK

9
US

10
FR

DK

SG

DE

IL

CH

SE

US

NL

UK

FL

CN

US

IN

DE

JP

UK RU

CH

DK NO SE

AT

FL

AU SG

DE

FR

KR
SP

JP
FR

CH AU FL
UK DE SE

SE
FL

DK DE
BG SK

US
RO

SL

IT

Employed in technology
and knowledge intensive
EU*
Persons with tertiary
SP FR UK DE SE FL
education or employee in
science and technology
EU*
* This is not a ranking, but represents countries clusters in high-tech and KIA (Grigorescu
et al., 2020)
Source: authors’ compilation
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3.6. Europe perspectives and particularities in innovation
Europe is represented in most of the rankings by Switzerland,
Germany, Denmark, Finland, UK, France, Italy, Sweden, and The
Netherlands. This allows us to consider that compared to US and China,
there are some competitive advantages.
Play to industrial strengths
Innovate in
ecosystems
around
Europe’s
superstars

•Foster cooperation across industry boundaries
•Regulatory sandboxes
•Industrial policy in critical fields like mobility
•Market access and investment policies

Rethink data and user access
Level playing
field, protect
citizen data,
and connect
data pools

•Open government (and private) data and APIs
•Interfaces and rules for private data sharing
•Open technology standards

Create public demand at scale
Leverage
Europe’s
substantial
public sector

•Scale up digital government
•Digital ID
•Public procurement rules and bundling
•Publicly financed innovation scale-up fund

Open innovation and high-skill immigration flows
Connect
ecosystems
and attract
international
talent

Derive as much
value and
benefits as
possible from
non-European
large firms

•Collaborative and open innovation
•High-skill immigration pathways
•Startup compensation practices

Leverage scale of global firms
•Shift value creation to Europe Leverage Europe’s

Figure 22 How Europe could play to its strengths – Objectives, ways, examples
Source: reproduction of Exhibit 8 (McKinsey Global Institute, 2019), p.16
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The report Innovation in Europe (McKinsey Global Institute, 2019)
discusses how Europe could change the innovation game to regain a broader
competitive edge and global leadership. The report sketches ways,
objectives and examples of how this can be done.
A study of 129 regions at NUTS2 and NUTS3 levels, focusing on
the relationship between technological development and capabilities of
citizens (Nevado Peña, D., López Ruiz, V. R., & Alfaro Navarro, J.
L.,2019), shows that human capital plays an important role. One finding was
that technological capacity depends on the citizens’ level of education,
including tacit and explicit competences. This indicates that improving the
level of education we can improve technological development capacity. A
second finding of the study is that besides the link between the
technological development and human capital, it is not very clear if hightech generates high-skills or high-knowledge favors high-tech.

Figure 23 Employed persons in technology and knowledge intensive sectors
(% of total population) in 2018
Source: reproduction of figure 2 Grigorescu, A., Lincaru, C., Pirciog, S. (2020), p.36
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The percentage of the people employed in technology (HT) and knowledge
intensive sectors (KIA) in Europe shows clusters of talents in Spain, France,
UK, Germany, Sweden, Finland, Bulgaria, Slovakia and Romania
(Grigorescu, A., Lincaru, C., & Pîrciog, S., 2020).

Figure 24 Employed persons in technology and knowledge intensive sectors
comparison 2018/2008
Source: reproduction of figure 3 Grigorescu, A., Lincaru, C., Pirciog, S. (2020), p.37

The same study (Grigorescu, A., Lincaru, C., & Pîrciog, S., 2020)
presents a comparison between 2018 and 2008 of employed people in HT
and KIA. Romania includes a large area in West region that shows the
highest rate of growth, also Bucharest and a spot region in Slovakia. On the
other hand, in Hungary and central France a decreasing number of people
work in HT and KIA sectors.
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For “[p]ersons with tertiary education or employee in science and
technology” (Grigorescu, A., Lincaru, C., & Pîrciog, S., 2020) spots of
concentration are placed in Spain, France, UK, Germany, Sweden and
Finland.
3.7. Romanian and Iceland profiles
In the following, when comparing country profiles offered by
Cornell University, INSEAD, WIPO (2020) for Romania and Iceland, we
use as benchmarks Switzerland, as the leading country (place 1) and SaudiArabia, as median value (place 66). We look at seven components of the
index profiles to identify areas where Romania and Iceland could improve
their performance and where their strengths are.
a) Institutions
140
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80
60
40
20

Political environment
Romania

Regulatory environment

Iceland

Switherland

Ease of resolving insolvency

Ease of starting a business

Cost of redundancy dismissal,
salary weeks

Rule of law

Regulatory quality

Government effectiveness

Political and operational
stability

INSTITUTIONS

0

Business environment
Saudi Arabia

Figure 25 Ranking scores for the institutions
Source: Author representation using data from the country profile Cornell University,
INSEAD, WIPO (2020)
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It can be seen that both countries are better positioned than the
median value, except Romania, for Political environment, Government
effectiveness and ease of starting a business and Iceland for Ease of starting
a business. Iceland is very close to the Switzerland and even exceeds its
ranking in terms of Business environment. Romania is close to the leader for
the section Business environment and close to the median for the rest
excepting the strong point Cost of redundancy dismissal, salary weeks.
b) Human capital & research
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80
60
40
20

Education
Romania

Tertiary education
Iceland

Switherland

Gross expenditure on R&D,
% GDP
Global R&D companies, avg.
exp. top 3, mn $US
QS university ranking,
average score top 3*

Researchers, FTE/mn pop

Tertiary inbound mobility, %

Graduates in science &
engineering, %

Tertiary enrolment, % gross

PISA scales in reading,
maths, & science
Pupil-teacher ratio,
secondary

School life expectancy, years

Expenditure on education, %
GDP
Government funding/pupil,
secondary, % GDP/cap

HUMAN CAPITAL &
RESEARCH

0

Research & development
(R&D)
Saudi Arabia

Figure 26 Ranking scores for Human capital and research
Source: Author representation using the figure from the country profile Cornell University,
INSEAD, WIPO (2020)

Romania registers scores over the median, but excels with regard to
Graduates in science & engineering. On this point Iceland´s score is very
low. A second issue for Iceland is QS university ranking. In all other cases,
Iceland’s scores are high and even higher than Switzerland’s. Romania is
losing a lot in areas of education and R&D.
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c) Infrastructure
Both countries are approximately in the same stream for the ICTs
and general infrastructure, but they differ in terms of Ecological
sustainability. Also, Iceland has better scores than SE for ICT access, ICT
use and Electricity output. Weak points for Iceland are QS university
ranking, average score top 3, E-participation and GDP/unit of energy use.
Romania’s infrastructure is worse than the median for ICTs and General
infrastructure and close to the leader for Ecological Sustainability. QS
University ranking, average score top 3, E-participation, ITC access and
ITC use are the hot spots for Romania.
140
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40
20
ISO 14001 environmental
certificates/bn PPP$ GDP

Environmental performance*

GDP/unit of energy use

Gross capital formation, % GDP

Logistics performance*

Electricity output, kWh/mn pop

E-participation*

QS university ranking, average score
top 3*

ICT use*

ICT access*

INFRASTRUCTURE
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Information & communication General infrastructure Ecological sustainability
technologies (ICTs)
Romania
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Switherland

Saudi Arabia

Figure 27 Ranking scores for Infrastructure
Source: Author representation using the figure from the country profile Cornell University,
INSEAD, WIPO (2020)
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d) Market sophistication

Credit
Romania

Investment
Iceland

Switherland

Domestic market scale,
bn PPP$

Intensity of local
competition†

Applied tariff rate,
weighted avg., %

Venture capital
deals/bn PPP$ GDP

Market capitalization,
% GDP

Ease of protecting
minority investors

Microfinance gross
loans, % GDP

Domestic credit to
private sector, % GDP

Ease of getting credit*

MARKET
SOPHISTICATION

140
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20
0

Trade, competition, and
market scale
Saudi Arabia

Figure 28 Ranking scores for Market sophistication
Source: Author representation using the figure from the country profile Cornell University,
INSEAD, WIPO (2020)

Ease of getting credit*, Applied tariff rate, weighted avg., % and
Domestic market scale, bn PPP$ are the strong points of Romania and it
scores better or the same as the leader (SE).
For Iceland Domestic credit to private sector, % GDP, Intensity of
local competition, Domestic market scale, bn PPP$ are weak points.
Domestic credit to private sector, % GDP, Ease of protecting minority
investors, Venture capital deals/bn PPP$ GDP, Intensity of local
competition† are weak items for Romania.
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e) Business sophistication
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GERD performed by business, % GDP
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0
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Figure 29 Ranking scores for Business sophistication
Source: Author representation using the figure from the country profile Cornell University,
INSEAD, WIPO (2020)

GERD2 financed by business, %, University/industry research
collaboration, State of cluster development, Intellectual property payments,
% total trade, FDI net inflows, % GDP are the items where Iceland does not
2

Gross domestic expenditure on R&D
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score well and the last two determine the average score for Knowledge
absorption to be even worse than for Romania. Romania’s weak spots are
Knowledge-intensive employment, Firms offering formal training, and
GERD performed by business that generates a weak score for Knowledge
workers and the entire Innovation linkages category.
f) Knowledge & technology outputs
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Figure 30 Ranking scores for Knowledge and technology outputs
Source: Author representation using the figure from the country profile Cornell University,
INSEAD, WIPO (2020)
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Iceland is better positioned than Romania for Knowledge creation,
even so both have plenty of work to do. For Citable documents H-index
both countries are at the same level as Saudi Arabia. The knowledge impact
is better represented in Romania than in Iceland. For Rumania the strengths
are Growth rate of PPP$ GDP/worker and New businesses, but the weak
points are Computer software spending and High- and medium-high-tech
manufacturing, and a weakness for Iceland is ISO 9001 quality certificates.
Knowledge diffusion scores better for Romania than Iceland, the strongest
point being ICT services exports. A weak point for Iceland is High-tech net
exports and FDI net outflows is weak for both countries.
g) Creative outputs
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Figure 31 Ranking scores for Creative outputs
Source: Author representation using the figure from the country profile Cornell University,
INSEAD, WIPO (2020)

The creative outputs scores of Iceland are close to the leader (SE)
except for Industrial designs by origin, Creative goods exports and Mobile
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app creation, where the scores are close to median or worse. Romania’s
Intangible assets score is similar to the median, having the worse score for
ICTs & organizational model creation. In the category of Creative goods
and services excepting Cultural & creative services exports Romania is
placed better than the leader. Other scores are showing weaknesses. Iceland
is better positioned than the leader for online creativity factors, particularly
strong in Generic top-level domains and Wikipedia edits. Romania is
positioned better than the median and but does not excel in any specific
item.
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4. THE FUTURE OF TERTIARY EDUCATION

4.1. Strategic directions for the tertiary education sector
The European strategic framework is based on the idea that, in the
long run, skills contribute to stimulating innovation and growth by
improving the added value of production. Focus on building higher-level
skills is needed to support competitiveness and innovation at state and
European level.
The strategic document “Rethinking education: investing in skills for
better socio-economic outcomes” proposes a paradigm shift in education by
increasing the emphasis on learning outcomes - the knowledge, skills and
competences that education beneficiaries learn. Efforts and actions need to
be made to make education more relevant to the needs of students and the
labour market. The document also calls on states to strengthen collaboration
between education and employers to better equip individuals with the skills
needed in the labour market.
The new EU Higher Education Agenda recognizes and emphasizes
the important role of higher education in providing highly qualified and
professionally and socially involved people.
The European document sets out four priorities for action:
Combating future skills mismatches and promoting excellence in
skills development - it is essential that programs and curricula for
higher education are well designed and focused on students' learning
needs. Other actions aim to carry out activities based on real world
problems; cooperation with employers to increase students'
opportunities to access high-quality learning in the workplace;
ensuring good training of teachers.
Strengthening inclusive and connected higher education systems
- systematic cooperation between higher education institutions,
64

schools and VET providers is essential to prepare and guide students
based on their talents and to provide flexible transition paths
between different types of education. and training. Good
communication between the higher education system and the rest of
society can help students develop their social and civic skills.
Ensuring that higher education institutions contribute to
innovation - higher education can make a significant contribution to
finding new solutions to economic, social and environmental
problems. In this sense, postgraduate studies and high-quality
doctoral training are essential, as well as the consolidation of centers
of excellence in research.
Supporting effective and efficient higher education systems - it is
necessary to set objectives and quality standards for the higher
education system; investment orientation and balancing; good
institutional governance, internal cooperation and effective resource
management in support of a stronger focus on measuring and
demonstrating performance.
4.2. The future of education
The Organization for Economic Co-operation and Development
(OECD) project The Future of Education and Skills 2030 aims to answer the
following two questions:
(1) What knowledge, skills, attitudes, and values will be needed by today's
students to thrive and shape their world for a better future?
(2) How can the education systems develop this knowledge, skills, attitudes,
and values effectively?
To answer these questions, the OECD (2019) created a tool to guide
young people (Figure 31) consisting of 7 elements: core foundations,
transformative skills, student agency, and co-agency, knowledge, skills,
attitudes, and values, anticipation-action-reflection cycle (AAR cycle). On
the other hand, through these elements, the authors try to contribute to
solving the following types of challenges: environmental, economic, and
social (OECD, 2018).
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Student agency (capacity to set a goal, reflect and act responsibly to
effect change) and co-agency (capacity to act in coordination with others)
involve a sense of responsibility, as students participate in society and aim
to influence people, events, and circumstances for the better (OECD, 2019).

Figure 32 The OECD Learning Compass 2030
Source: OECD (2019), OECD Future of Education and Skills 2030 OECD Learning
Compass 2030 A Series of Concept Notes, page 15

At the same time, they describe the agency as something that can be
learned or modeled. Student agency refers to the development of an identity
and a sense of belonging. It is based on motivation, hope, and self-efficacy,
and a positive mindset that can guide them towards a goal. They distinguish
four types of agency: moral, social, economic, and creative (OECD, 2019).
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Co-agency involves the influence of a person's environment on his sense of
agency. Co-agency can be formed and influenced by teachers, colleagues,
parents, and the community.
According to the OECD (2019), the basic elements refer to the
fundamental conditions and the most important skills, knowledge, attitudes
for learning. These include the following:
- Cognitive foundations include literacy and numbering, on which
digital and data literacy can be developed;
- Basics for health include physical and mental health and well-being;
- Social and emotional foundations also include morality and ethics;
Transformative competencies are defined by the OECD (2019) as
those types of knowledge, skills, attitudes, and values of pupils/students that
can transform society. They help create new values, reconcile tensions and
dilemmas and lead to accountability. To create a new value, students must
have a sense of purpose, curiosity, and an open mind, as well as critical
thinking, creativity, adaptability, flexibility, and good risk management.
Reconciling tensions and values requires the development of the following
skills: cognitive flexibility, ability to create new perspectives (perspectivetaking skills), empathy, respect, creativity, problem-solving skills, conflict
management skills, resilience, tolerance for complexity and ambiguity, and
a sense of responsibility to others. Accountability involves understanding
the actions and the consequences they can have on others. It requires the
locus of control, integrity, compassion, respect, critical thinking, selfawareness, and reflective thinking (OECD, 2019).
Knowledge, according to the OECD (2019), includes facts, concepts,
ideas, and theories about certain aspects of the world. They distinguish four
types of knowledge that students need:
- Disciplinary knowledge - is the specific knowledge of a particular
discipline (for example: biology, sociology, physics, etc.);
- Interdisciplinary knowledge - involves the interaction of knowledge
from a particular discipline (disciplinary) with knowledge from other
disciplines;
- Epistemic knowledge - is the knowledge about how practitioners in a
certain discipline work or to think (this can help students/students to
better understand their discipline;
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-

Procedural knowledge - is the knowledge about the steps and actions
to achieve a certain goal; this knowledge may be specific to a field
or may be transferable to several fields or situations.
All these types of knowledge are interrelated and support a student's
journey and a successful transition to the job market.
Competences are defined by the OECD (2019) as the ability and
capacity to complete processes and to be able to use the knowledge held
responsibly to achieve an objective. They distinguish between three types of
skills:
- Cognitive and metacognitive skills (critical thinking, creativity, selfregulation, and the ability to learn how to study) - many of these
skills are useful especially in the context of digitization and artificial
intelligence because they cannot be replaced by new technologies;
on the other hand, also in this context of digitalization, the authors
emphasize the importance of digital skills and the importance of
lifelong learning;
- Social and emotional skills (empathy, self-efficacy, self-regulation,
responsibility, and collaboration) - jobs that require social and
emotional skills are unlikely to be replaced by technology; at the
same time, in the context of the current demographic changes, these
skills are useful;
- Practical and physical skills (use of information, use of
communication devices) - by developing these skills, students can
develop cognitive and metacognitive skills; at the same time, these
skills support the proper functioning of students and the maintenance
of well-being.
Attitudes and values are described by the OECD (2019) as the
principles and beliefs that influence one's choices, judgments, behavior, and
actions towards the individual, societal and environmental well-being.
Values are the guiding principles that underpin what people believe is
important when making decisions in all areas of private and public life
(OECD, 2019). Attitudes are based on values and beliefs and influence
behavior.
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OECD (2019) distinguishes four categories of values:
- Personal values - are the values that an individual has that guide him
in daily life;
- Social values - influence the quality of interpersonal relationships
and guide the individual in the way he interacts with other people;
- Societal values - define the values prioritized by certain cultures and
societies being widely shared principles that guide the social order,
political and institutional life;
- Human values are the values that transcend cultures and nations
influencing the well-being of mankind.
According to the OECD (2019), the anticipation-action-reflection
cycle is a learning process through which pupils/students continuously
improve their thinking and actions in a responsible way for the interest of
collective well-being, it includes three steps:
- Anticipation - in this phase the consequences of short- or long-term
actions are anticipated, carefully analyzing the intentions of others to
broaden and learn new perspectives;
- Action - is the phase in which action is taken to create well-being;
- Reflection - in this phase students/pupils improve their
understanding through reflection on their actions.
These three phases include the development of other knowledge and
skills. At the same time, they are strongly interconnected and are strong
catalysts for the agency and transformative skills (OECD, 2019).
The report on innovation in education “Measuring Innovation in
Education 2019: What Has Changed in the Classroom?” (Vincent-Lancrin,
S., et al., 2019) provides an overview of how innovation in education can be
measured, the methodology and approaches used as well as possible future
steps to improve the measurement of innovation in this sector.
The report on innovation in education “Measuring Innovation in
Education 2019: What Has Changed in the Classroom?” (Vincent-Lancrin,
S., et al., 2019) provides an overview of how innovation in education can be
measured, the methodology and approaches used as well as possible future
steps to improve the measurement of innovation in this sector.
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Understanding innovation is a key step in improving education. This
report uses three perspectives to address issues related to this issue through
the OECD: 1) comparing innovation in education with innovation in other
sectors, 2) identifying significant innovations in education systems, and 3)
examining the relationship between educational innovation and changes in
educational outcomes.
The first broader approach to measuring innovation in education is
to adapt national innovation study methodologies to this sector, which can
provide well-established tools in this direction. Another path involves the
use of organizational change studies, which usually measure the
dissemination of specific innovations in practice.
Given that the information available for tertiary education is limited,
this report focuses on pedagogical innovation in primary and secondary
education. Moreover, a strong point of the methodology of this report is the
knowledge of practices that contribute to innovation within a country, while
strength is given by innovation indices that synthesize a large number of
practices compared to other indices.
Measuring the spread or disappearance of educational practices
remains an important and valid measure of systemic innovation, even if it
does not cover the full spectrum of educational innovation. When a
significant change in the learning environment is observed in a period of 10
years it can be called systemic innovation.
On average, there was a moderate level of innovation in educational
practices in primary and secondary education in the OECD area. Thus,
students experienced different teaching and learning practices compared to
those of 10 years ago. The level of innovation does not differ much from
country to country, nor between the two types of education, primary and
secondary.
The main focus of this report is pedagogical innovation in
mathematics, science, and reading lessons. The most significant innovation
was in the acquisition of knowledge independently (using the computer
during lessons to inform and search for new ideas) as well as in the active
learning practices. In science and reading, these practices increased by 20 pp
on average in the OECD area while in mathematics computer use during
lessons increased from 3% to 31% in primary education and from 5% to
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23% in secondary education. Moreover, although memorized learning is the
opposite of active learning, memorizing rules, procedures, and facts in at
least half of math and science lessons has gained ground.
Many people associate innovation with technology, given the
growing digitalization of the world. Thus, while innovation in educational
practices is not necessarily technology-related, innovation in the availability
of computers and the use of technology in schools has led to change in the
last decade. In some countries, a large proportion of students have access to
computers and laptops in schools, while in other regions the access to them
in schools has decreased significantly recently because most students have
these devices at home and can use them and at school during lessons.
Regarding teachers, there is an increase in those who participate in
mutual learning compared to those who receive formal vocational training.
This was the biggest innovation experienced by OECD students, especially
in secondary education.
Innovation is also about improving academic results. It is important
to monitor innovation policies in education to see if it produces the expected
levels of innovation. Thus, in countries where there have been changes in
educational practices, students' scores on international assessments have
increased more on average. However, innovation is not always accompanied
by better results, with some countries not achieving better results in
mathematics in secondary education.
Among the key factors of innovation in education include: human
resources, learning organizations, technology, regulation and organization
system, educational research and educational development.
A dedicated international study tool should also be developed to
measure innovation in education. Education decision-makers should also
develop appropriate innovation policies, identify key drivers of change, and
find effective approaches to disseminating innovation. Moreover, it is
important to encourage the development of new ideas, monitor changes in
the education system, and the ability to link innovation with educational
performance.
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4.3. The entrepreneurial university model
a) Defining the entrepreneurial university
Traditionally, the university was an institution that trained young
people and encouraged them to think freely and independently, as well as
the place where fundamental values and culture were passed down from
generation to generation (Audretsch, 2014). Moreover, its main focus was
on contributing to knowledge through the two core activities: teaching and
research, with mission statements tending to emphasize non-economic
objectives (Sadek et al., 2015). However, the university is a capable
institution that can periodically reinvent itself and incorporate multiple
missions (Etzkowitz, 2013).
Currently, there is a new concept of university, namely the
Entrepreneurial University. It incorporates the two basic activities (teaching
and research) that lead to a higher level of development, while a third
feature is the establishment of economic and social societies based on socalled "social contracts" between the university and society in general. The
transition to an entrepreneurial university can also start from one focused on
teaching and research, given that teaching, research and entrepreneurship
can be built on the basis of each other (Etzkowitz, 2013).
Entrepreneurial university involves expanding from ideas to
practical activity, capitalizing on knowledge, organizing new entities, and
risk management. Thus, it extends the constitutive role of academia from
governmental to industrial innovation (Etzkowitz, 2013). Also, academic
entrepreneurship means the involvement of universities in marketing
research results through formal mechanisms such as academic start-ups,
university patents, university-industry collaborations, and licenses but also
informal ones that include: consulting, other networks, and activities related
to staff with industrial partners (Baldini et al., 2015).
The main ways in which universities aim for entrepreneurship are
represented by the commercialization of knowledge and research, as well as
by building students' entrepreneurial skills (Gibson and Foss, 2017). Thus,
the entrepreneurial university can be based on the teaching role of the
university by introducing entrepreneurial training in the curriculum
(Etzkowitz, 2013).
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The academic ideal of the transition from a traditional university to
an entrepreneurial university involves the transfer of technology, the
formation of companies, and regional development (Etzkowitz, 2013).
Moreover, a university is considered to have an entrepreneurial culture
when it is not afraid to maximize the commercialization potential of ideas
and values created in society without seeing this as a threat to academic
values (Sadek et al., 2015).
Rae et al (2012) observed that entrepreneurial university is a widely
accepted concept in the scientific community, but very little is understood.
To make clearer the definition of the entrepreneurial university and how it
differs from other concepts, Sam and Van Der Sijde (2014) distinguish
between entrepreneurial activities and the entrepreneurial university.
Entrepreneurial activities may include activities such as the partnership with
private organizations and organizational change (Sam and Van Der Sijde,
2014), and undertaking entrepreneurial activities does not necessarily turn a
university into an entrepreneurial one. According to Sam and Van Der Sijde
(2014), an entrepreneurial university is a university that can take on more
roles in society as well as in the innovation ecosystem. According to the
author, the innovation ecosystem includes complex networks of actors such
as private industries, financial, universities, and government agencies linked
to each other to achieve certain technological or financial goals (Mars,
Bronstein, and Lusch, 2012, Sam and Van Der Sijde, 2014).
According to Röpke (1998), the entrepreneurial university can mean
three things:
1. A university, as an organization, becomes entrepreneurial;
2. University members: departments, students, employees - become
entrepreneurs in one way or another;
3. The university's interaction with the environment in the
university's connection with the region follows an
entrepreneurial model.
Another definition describes the entrepreneurial university as an
institution present in a competitive environment with a common strategy to
excel in all activities involved (finance, quality students and teachers, and
high-performance research) while trying to be productive and creative by
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creating links between education and research (Kirby, 2005, Guerrero and
Urbano, 2012).
b) Stages of evolution/models/typologies of universities
The role of universities has evolved considerably over time. These,
especially the American ones, evolved from the initial extensions of
religious institutions to independent institutions of tertiary education in the
twentieth century (Audretsch, 2014).
The literature presents the existence of two great academic
revolutions over time. The first academic revolution, which took place at the
end of the 19th century, aimed to add a new function in addition to the basic
one (teaching), research. The second academic revolution transformed the
traditional university into an enterprise for teaching, research, and economic
development. This transition took place initially at the Massachusetts
Institute of Technology (MIT), later the academic entrepreneurial model
being transferred to Stanford (Etzkowitz, 2013).
The traditional university generally involves two main activities:
teaching and research. This new approach to the role of universities aims at
a structural change in the traditional mission, involving the third task of
marketing new knowledge for economic development. The integration of
socio-economic development in university missions leads to the change of
the traditional university into an entrepreneurial university (Bikse et al.,
2016). Thus, while knowledge has become increasingly important and the
role of physical capital has decreased significantly, the role of universities in
the economy has changed, moving from a marginal to a central role,
representing an important source of knowledge. They have become
important drivers of society leading to economic growth (Audretsch, 2014).
There are three stages that universities should go through to become
"entrepreneurs". In the first stage, academic institutions present a strategic
vision in their direction, gaining the ability to set their priorities and attract
their resources in different ways. In the second stage, the academic
institutions present an active role in the commercialization of the intellectual
property that results from the activities carried out by the staff and the
students of the faculties. At this stage, universities establish their technology
transfer capabilities. In the third stage, academic institutions play a
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proactive role in improving the effectiveness of the regional innovative
environment, often in collaboration with other actors in government and
industry (Etzkowitz, 2013).
Currently, universities are undergoing rapid changes in the context
of expanding their tasks, leading to the development of the entrepreneurial
university as well as the creation of business incubators for students to
ensure a sustainable higher education. The complex approach to
transforming the traditional university into an entrepreneurial university
involves: redefining the university's mission, developing strategic
development plans, implementing the necessary organizational changes,
introducing new training modules on entrepreneurship education and
involving students in new organizational mechanisms such as business
incubators. innovative centers, as well as the development of networks
around them (Bikse et al., 2016). Across the planet, the pressure to change
institutions is growing. Thus, globalization, social mobility, technology
development, economic and demographic pressures, as well as other factors
have contributed to this uncertain and unpredictable environment for tertiary
education (Hannon, 2013).
The development of the entrepreneurial university required the
creation of new interdisciplinary fields and new research areas to provide
solutions to problems and challenges specific to today's society, along with
a series of mechanisms and institutions dedicated to facilitating the
dissemination of knowledge within the university to companies and
organizations-profit (Audretsch, 2014).
The evolution of the entrepreneurial university is presented by
Etzkowitz (2004) as consisting of 3 historical stages being closely
connected to the role or mission of the university over time. The first
historical stage can be located during the medieval period. Its role was to
preserve and transmit knowledge, a strictly educational role. The second
stage is closely linked, according to the author, to what he calls the “first
academic revolution” (Etzkowitz, 2004, p. 71). The first academic
revolution took place in the late 19th and early 20th centuries and brought
research, in addition to education, as a new function in academia. The third
stage is entitled by the author of the “second academic revolution” and is
mainly related to recent developments in academia (Etzkowitz, 2004, p. 72).
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At this stage, in addition to education and research, a new function of the
university has emerged, which involves economic and social development
through the development of scientific entrepreneurship and the transfer of
knowledge to existing or new companies. On the other hand, according to
Sam and Van Der Sijde (2014), the third revolution is related to the concept
of the third mission of universities, which is widely described as the role of
the university in helping socio-economic development. Loi and Guardo
(2015), analyzing the exposed values of Italian universities, identified four
categories of concepts regarding the principles related to the idea of
entrepreneurial university or the third mission of universities: patent
disclosure, dissemination of knowledge, coherence with their interests, and
openness to meet external needs.
Another model of the evolution of the entrepreneurial university is
the one called the triple helix proposed by Etzkowitz and Viale (2010) in
another recent paper. The evolutionary model of the triple spiral involves a
transition from a single model called a single helix to a triple spiral. The
versatile nature of knowledge with theoretical, practical, and
interdisciplinary implications leads to a shift to the multiple spiral models
that include collaboration between three pillars: universities, industry, and
government courts (Etzkowitz and Viale, 2010).
According to Etzkowitz and Viale (2010), in the single spiral, the
university was formed mainly by isolated individual inventors, there is little
collaboration within the university and almost no collaboration between
universities or collaborations with industry. In this phase, knowledge is little
formalized, being rather a process of "trial and error", which is very difficult
to transfer to other people (Etzkowitz and Viale, 2010). The double spiral
model involved collaboration between industry and the university due to the
need of industry actors to solve technical problems (Etzkowitz and Viale,
2010). At the same time, in this stage, according to the authors, knowledge
becomes formalized through academic publications and patents, and there is
also a convergence between methodological and epistemological norms
between university and industry. The triple spiral model involves
transforming the relationship between university, industry, and government
institutions, so through cooperation and leadership individuals from
universities, industry, and government participates in the formation of new
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hybrid institutions in which the role of each is capitalized (Etzkowitz and
Viale, 2010). As a result of this collaboration, doctoral students trained at
the university begin to work in laboratories within the industry, and the
phenomenon of the entrepreneurial university through which researchers
become entrepreneurs appears (Etzkowitz and Viale, 2010). On the other
hand, new forms of integrated multidisciplinary knowledge are emerging.
Etzkowitz (2004) formulated in his paper three phases/stages of
university development as an entrepreneur, phases interconnected with each
other. Thus, in the first stage, the university strategically analyzes its
direction as an institution and establishes its priorities, usually through
repeated negotiations with resource providers (Etzkowitz, 2004). According
to him, Etzkowitz (2004), in the second stage, the university assumes an
active role in the commercialization of intellectual property resulting from
the activities of the faculty, staff, and students. In the third stage, the
academic institution assumes a proactive role in improving the effectiveness
of the regional innovation environment in collaboration with industry and
government actors. These phases can be sequential or may have a different
order depending on the country.
To understand the current concept of the entrepreneurial university,
Sam and Van Der Sijde (2014) describe the historical evolution of the 4
models of tertiary education. Thus they distinguish the Humboldian,
Napoleonic, Anglo-Saxon, and Anglo-American models. According to the
authors, the Humboldian model, which is also called the research model
originated in Germany, had a research-based learning model, academic
freedom for research and learning, and a centralized system of governance
(Sam and Van Der Sijde, 2014). The model is still important today because
the research component is still present in most universities.
The Napoleonic model also called the French model, has as main
characteristics the importance placed on vocational education (especially in
mathematics and engineering) and vocational education, having, as in the
case of the Humboldian model, a centralized system of governance (Sam
and Van Der Sijde, 2014).
The third model presented by Sam and Van Der Sijde (2014) is the
Anglo-Saxon model, a model focused on developing students' personality
through a liberal education, focused on professionalism, and based on
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institutional autonomy or self-government institutions. The authors note the
importance placed by this type of model on the development of students'
software skills (Sam and Van Der Sijde, 2014).
Sam and Van Der Sijde (2014) also present a fourth model, the
Anglo-American model, and a hybrid model that incorporates features from
all three models mentioned above. Thus this model includes a strong
emphasis on research, technical training, and professionalism. This model is
based on the decentralization of the governance system and the
massification of mass education. The authors note that this model has
greatly influenced all tertiary education systems in the world, and the
concept of the entrepreneurial university is based on this model.
On the other hand, Tot Sam and Van Der Sijde (2014) present the
ideas of Gibbons et al. (1994) on research theorizing. The latter theorizes
the production of knowledge as taking place in two ways or processes, and
that there is a transition from mode 1 to mode 2. Module 1 refers to the
production of disciplinary knowledge in a particular field, and mode 2 refers
to, and to a form of trans-disciplinary knowledge in which, in addition to the
university, several external actors are involved (Sam and Van Der Sijde,
2014). Sam and Van Der Sijde (2014) note that this transition from module
1 to module 2 can be seen as a transition to the entrepreneurship university.
The pre-existing models of entrepreneurial universities mentioned by
Etzkowitz (2004) are the Swedish university model and the Brazilian
university model, as well as the American university model (for example,
the University of Massachusetts/Institute of Technology - MIT).
The American model, according to the author's example with MIT
University, includes the development of a university-industry-government
network to help transfer knowledge and new technologies to the industry
through patenting, consulting, and licensing. Thus, this model promotes the
development of innovation at the regional level through links with
government and industry, by marketing scientific ideas through
entrepreneurship.
The Swedish model includes the development of entrepreneurship
through the introduction of entrepreneurship education in the academic
curriculum, developing specialized entrepreneurship courses. Thus,
Etzkowitz (2004) observes that in some Swedish universities, there is an
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expectation that students play an entrepreneurial role by applying the
knowledge learned in the university in the development of new companies.
Thus, the author notes that the introduction of entrepreneurship courses has
driven in recent years the opening of a large number of new companies in
Sweden.
The Brazilian model according to the author can be seen a mix
between the American and the Swedish system. Thus, following the
American model, Brazilian universities created centers or incubators
through which they moved academic research into an economic activity.
And on the other hand, they also introduced entrepreneurship education as
part of general education.
c) Characteristics of the entrepreneurial university
Etzkowitz (2004) describes five norms or principles of the
entrepreneurial university that are in relative tension with each other and
that can generate innovation:
(1) capitalization - the creation and transmission of knowledge to
advance in a field as well as the capitalization of knowledge is
the basis for social and economic development;
(2) Interdependence - the university interacts with industry and
government organizations;
(3) Independence - the entrepreneurial university is seen as an
independent institution;
(4) Hybridization - the tension between interdependence and
independence produce hybrid configurations to achieve both
objectives (interdependence and independence);
(5) Reflexivity - the entrepreneurial university is in a continuous
change of internal structures and the relationship with
governmental and industrial changes.
Guerrero and Urbano (2012) identified through the literature several
factors that can characterize an entrepreneurial university. They built a
conceptual model consisting of four types of factors:
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1. Formal factors: entrepreneurial and organizational structure,
support measures for entrepreneurial development and
entrepreneurial education;
2. Informal factors: researchers 'and students' attitudes towards
entrepreneurial
activities,
entrepreneurial
teaching
methodologies, entrepreneurial models and the reward system;
3. Resources: human capital, financial capital, physical capital and
commercial capital;
4. Capacity: status and prestige, networks, alliances and location;













The characteristics of the entrepreneurial university include:
Freedom of thought, learning, intellectual exchange, research
(Audretsch, 2014);
Leadership and governance; Entrepreneurship development in
teaching and learning (Bikse et al., 2016);
The entrepreneurial university is an internationalized institution
(Bikse et al., 2016);
Measuring the impact of the entrepreneurial university (Bikse et al.,
2016);
Knowledge exchange in the relationship university - business
environment (Bikse et al., 2016);
Values both innovation and execution; It places culture before
structure (Bikse et al., 2016);
Encourages partnerships between academics and entrepreneurs
(Bikse et al., 2016);
It adapts organizationally to environmental changes (Bikse et al.,
2016);
Carrying out new activities oriented towards the development of
entrepreneurial culture at all levels (Bikse et al., 2016);
Contributes to economic development by creating new associations;
Research marketing (Bikse et al., 2016);
Providing students with new ideas, skills, and the ability to think and
respond entrepreneurially to societal challenges (Bikse et al., 2016);
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 Improving co-creation with external partners is a driving source for
achieving sustainable higher education (Bikse et al., 2016);
 The entrepreneurial university generates several direct results from
teaching, research, and entrepreneurial activities (Bikse et al., 2016);
 The university offers spaces and advice to mentors - everything
needed to start and run a business (Bikse et al., 2016);
 Collaboration with the external environment and external
stakeholders - communities, local organizations, chambers of
commerce of the local administration and other students (Bikse et
al., 2016);
 Collaboration with external stakeholders - especially young
entrepreneurs because they need the most advice from mentors as
well as contacts from the business world (Bikse et al., 2016);
 Interaction: the entrepreneurial university interacts closely with
industry and government - it is not an ivory university isolated from
society (Etzkowitz, 2013);
 Independence: the entrepreneurial university is a relatively
independent institution - it is not dependent on another institutional
sphere (Etzkowitz, 2013);
 Hybridization: resolving the tensions between the principles of
interaction and independence is an impetus in creating hybrid
organizational formats to achieve both objectives simultaneously
(Etzkowitz, 2013);
 Reciprocity: there is a continuous renovation of the internal structure
of the university concerning industrial and governmental changes, as
well as theirs because their relationship with the university is revised
(Etzkowitz, 2013).
d) Functions / roles of the entrepreneurial university
Among the functions mentioned by Röpke (1998) that the
entrepreneurial university can have are knowledge creation, transfer of new
knowledge but also traditional knowledge to students (these two are part of
the classic functions of the university), innovation - application of new
knowledge created within the university in practical fields by transferring
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knowledge to industry (leading to regional and national development),
building and creating skills and abilities useful for knowledge transfer
(developing entrepreneurial skills among students and teachers), creating the
necessary skills for innovation.
The functions of the entrepreneurial university include:
 The development of the entrepreneurial university gives universities
a double mandate: to produce new knowledge but also to change
their activities and values in such a way as to facilitate the external
transfer of technology and knowledge (Audretsch, 2014).
 The role of the entrepreneurial university is to create new businesses,
associations and to trade where it did not previously exist, or at least
to increase the transfer of technology from the university to private
and non-profit organizations and companies (Audretsch, 2014).
 In this new policy based on entrepreneurship, universities play an
important role in the external provision of academic research and
human capital in the form of well-educated and trained students
(Audretsch and Lehmann, 2005).
 Academic entrepreneurship can also indirectly contribute to
consolidating a general set of opportunities to interact with the world
of industry (Baldini et al., 2015).
 Universities play an important role in providing the necessary
education to future entrepreneurs who need to develop intuitive
decision making, the ability to make things happen autonomously,
identifying opportunities, problem-solving, strategic thinking,
effectiveness and efficiency, and the ability to faces an unpredictable
external environment (Bikse et al., 2016).
 In cooperation with business incubators, universities contribute to
hiring new entrepreneurs in business; incubator businesses create
new jobs and develop various products that play a significant role in
the sustainable development of tertiary education (Bikse et al.,
2016).
 Business incubators can help not only new entrepreneurs, but also
academics and university scientists to turn their discoveries and
ideas into a successful product or service, and can also strengthen
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cooperation between scientists and entrepreneurs in general (Bikse et
al., 2016).
 The role of the entrepreneurial university is considered increasingly
important for finding new ways to compete and succeed in uncertain
and unpredictable environments and to find new solutions to the
multiple challenges that need to be addressed for the public good,
either locally or global (Hannon, 2013).
 To justify its status as an entrepreneurial university, there are several
activities established and managed by a university:
 An entrepreneurial strategy;
 Developing a model for coordinating and integrating
entrepreneurial activities at all levels of the university as well
as a wide variety of funding sources (including investments
from external stakeholders);
 Investments in staff development to support the
entrepreneurial agenda;
 Stimulus and support for the development of entrepreneurial
skills through the use of a variety of methods: case studies,
games, and simulations, reports of real experience through
start-ups and business failure studies;
 Providing opportunities for entrepreneurship experience: free
access to business incubators, science parks, laboratories,
research facilities and IT services, training, mentoring;
 Support for international mobility and active participation in
international networks for students and university staff;
 Regular monitoring and evaluation of the impact of
entrepreneurship education as well as support activities for
start-ups and knowledge exchange (Bikse et al., 2016).
e) Recommendations to support the transition of universities to the
entrepreneurial model
Etzkowitz (2004) notes that a university can become entrepreneurial
if there is a considerable degree of independence from the state and industry
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but, at the same time, a high degree of interaction between them. He also
notes that the first step in becoming an entrepreneurial university is to give
high importance to results with practical potential. The second step is
awareness from universities that working on practical issues without
academic potential can have beneficial effects for both partners and the
university itself.
Carayol (2003) also recommends the collaboration of universities
with companies that have similar research interests and thus match the
research agenda with the specifics of the company with which you want to
collaborate.
Röpke (1998) implies in his paper that the entrepreneurial university
model can be supported by developing entrepreneurial skills within the
university through the introduction of entrepreneurship education courses.
Another recommendation includes the development of the economy and job
creation by incorporating new knowledge into innovative products and
technologies. This transformation of ideas and knowledge into innovative
technologies requires channels through which this new knowledge can be
applied. One channel can be the adoption and adaptation of this knowledge
by established companies, another channel can be the inclusion of
individuals involved in the production of new knowledge such as
researchers, engineers, or students. Specifically, to apply the knowledge, the
researcher has the following options: transferring knowledge to established
companies, transferring knowledge to people who open new companies, and
opening their own companies.
At the same time, to support the transition to an entrepreneurial
university, universities should develop strategies, structures, and a culture
that promotes better methods of quality education and training based on
personal development that supports creativity and entrepreneurial
experience, as well as more rewarding strategies (Guerrero and Urbano,
2012).
To be an “entrepreneur”, a university must have an important degree
of independence from the state and industry, but also a high degree of
interaction with these institutional spheres (Etzkowitz, 2013).
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A tertiary education institution needs to provide services such as
business incubators. By using them, students can develop unique skills with
the opportunity to work virtually throughout their studies. A business
incubator is an important tool that can be used by universities to support
new start-ups and spin-offs but also to build links with industry to ensure the
economic development of certain territories at the regional level or even
nationally. These business incubators should be permanently interested in
helping new entrepreneurs (Bikse et al., 2016).
Universities should work more actively with new entrepreneurs,
maintain regular contact with them, and organize activities that integrate
their experience and expertise in entrepreneurship education and support
services for start-ups. It should also introduce new training modules on
entrepreneurship education and involve students in activities related to
business incubators (Bikse et al., 2016).
Universities need to think and act in a strategic entrepreneurial way
to cope with the multiple pressures that appear on them. Moreover,
universities should also carry out the following activities to transition to the
entrepreneurial model:
 Development of new modules and entrepreneurial courses to
increase access to entrepreneurial learning opportunities;
 Creating web pages dedicated to entrepreneurship to coordinate all
activities and opportunities and to provide a coherent and cohesive
approach;
 Creating a new scheme "donation day" where local small businesses
will engage in supporting students and providing them some
entrepreneurial experience and real action;
 Participation of university staff seniors in national leadership
programs to integrate a deeper understanding at a strategic level
within the institution;
 Carrying out an entrepreneurial research group to offer research
interests in various disciplines (Hannon, 2013).
Universities need to establish an infrastructure and promote a culture
that signals the validity of the commercialization of activities. They also
require three main capabilities to grow an entrepreneurial ecosystem:
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Ability to open new avenues of action;
Ability to balance academic and commercial interests;
Ability to create new resources (Sadek et al., 2015).
The transformation of traditional universities into entrepreneurial
universities is a benefit not only for universities, students and graduates, but
also for society as a whole (Bikse et al., 2016).
4.4. Key findings for Romania and Iceland and proposed ways to
be addressed
At the European level the main objectives for developing innovation
and knowledge based activities are:
 Stimulating the innovative business ecosystem with proper
market, investment, cooperation, industrial policies;
 Improving the public sector by implementing digitalization
on large scale;
 Open the innovation and high-tech flows inside the EU;
 Shift the large firms creation to Europe;
 Increase the percentage of the population employed in Hightech and KIA activities;
 Stimulate the tertiary education and employment in R&D.
It is obvious that the entire world is concentrated on the knowledgebased economy and innovation. Considering the Global Innovation Index
(GII) as “zero milestone” for the evaluation of countries level of innovation,
the ranking of Romania and Iceland for 2020 offers us information of the
items less developed.
As can be seen in the figure below the Global Innovation Index (GII)
has seven categories, each of it with three sub-categories. The subcategories
are groups of two to five items.
The following four categories of seven are linked with the knowledge
production, knowledge transfer, innovation and the ability of the companies
to change the approach of the business and become innovative, developing
KIA:
 Human capital and research
 Business sophistication
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Figure 33 Structure of Global Innovation Index
Source: authors’ representation

We compared the Romania’s and Iceland’s scores for all items with
the scores of Switzerland ranked on first pace and with Saudi Arabia ranked
at the middle of 131 countries. In our opinion, the scores improvement will
come from few directions:
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Improve the human capital with skills linked to Knowledge
production and knowledge transfer;
 Leverage the companies, especially the SMEs, innovative
behavior;
 Stimulate the youth, but not only, to attend to tertiary education;
 Attract talents to work in local companies and in R&D;
 Stimulate the knowledge intensive sectors (KIS) and knowledge
intensive activities (KIA) and high-tech production;
 Improve the training programs and facilities using e-education.
The educational modules we are proposing, Advanced Techniques
for Knowledge Production (ATKP) and Knowledge Transfer for SMEs
(KT4SMEs) will contribute to improve the tertiary education, training
support and the innovative and equilibrate Ecosystem Education – World of
Work (EE-WW).
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5. EXPERTS CONSULTATION

5.1. Consultation methodology
The consultation process is based on the horizon scanning method
which presents an examination of potential threats, opportunities, and
possible future developments exploring new and unexpected issues as well
as known issues or trends. It took place as a structured evidence-gathering
process based mainly on the views of experts from emerging and developing
economies.
Data collection took place in the second half of 2020 through the
application of an online consultation questionnaire. We consulted 77 experts
from 5 countries in Europe and Southeast Asia (Romania, Moldova,
Philippines, Indonesia, and Vietnam). The experts included representatives
of the academic environment (teachers, researchers, student representatives)
and representatives of the business environment (managers and
entrepreneurs).

Figure 34 The structure of the consulted experts
Source: authors’ representation
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Objectives and themes
The consultation process sought to answer the question:
What can we say about the labor market on the horizon of 2030? and how
it will be shaped by developments in the education system and the economic
environment in response to major challenges and trends at the national and
international levels.
The consultation also aimed to highlight the particularities of
national evolution anticipated in the states with emerging economies,
especially in Romania.
The consultation topics included the following:
 Global factors and trends that influence the labor market
 Evolutions of knowledge-based sectors and implications for the
labor market
 Business environment and knowledge transfer
 The role of universities of the next decade
 Evolutions of innovation gaps.
Investigated scenarios
Although the future cannot be accurately predicted, we can aim to
identify probable evolutionary scenarios. Thus, the experts were consulted
on the probability of manifestation of the following types of scenarios:
Accelerated growth

Moderate growth

Constant evolution

Moderate decrease

Accelerated decrease
90

5.2. Results of consultations
Global factors and trends that will influence the labor market
The data collected show the anticipated impact of various major
factors and trends on labor market developments over the next 10 years at
the national and international levels. Respondents believe that the greatest
impact at the national level will have technological progress and
digitalization, migration, and increasing the level of education among the
active population. On the other hand, the top factors with the greatest impact
on labor market developments at the international level include
globalization, technological progress, and digitalization, as well as climate
change and sustainable development. It is found that migration,
demographic change, and the expansion of participation in education will
equally influence labor markets both nationally and internationally.
Romania is differentiated by a more accentuated impact on the labor market
generated by demographic changes, migration, technological progress, and
digitalization, as well as the increase of participation in education in the next
period. The more pronounced impact of migration expected in Romania is
explained by the fact that Romania was and continues to be predominantly
the country of origin in international migration, registering important
migration flows among people with higher education (Brain drain). Also,
the demographic decline is more pronounced in Romania compared to other
emerging economies. In terms of technological progress and digitalization,
as well as increasing participation in education, Romania has entered a
process of recovering the important gaps it has with other European
countries, which will lead to a faster pace of change of these on the labor
market.
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Figure 35 How do you assess the impact of the following factors on labor
market developments over the next 10 years at national and international
level? (average values on a scale of 1 to 10, where 1 = no impact and 10 = has a
strong impact)
Source: authors’ representation

The data collected indicate high importance given to anticipating
future developments in the labor market. Both internationally and in
Romania, all respondents consider it important and very important to
anticipate future developments in the labor market, which shows that this
approach is necessary, especially in this era of change. At the sample level
as a whole, three-quarters of respondents consider it very important to
anticipate future labor market developments, and one quarter considers this
to be important. Considering the experts country of origin, it is noted that
the respondents coming from Romania consider, in an even higher
percentage toward the entire sample, that the anticipation approach is very
important.
Considering the field of experts’ activity, it is also found that
business experts consider that anticipating future developments is very
important in a higher share (85.7%) than those in academia (75.7%). These
results highlight the magnitude and significant impact of labor market
developments and changes, which are aware, to a greater extend, of the
business environment facing significant challenges in the business planning
and development process.
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Figure 36 How important is it to anticipate future labor market developments?
(%)
Source: authors’ representation
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Figure 37 How important is it to anticipate future labor market
developments? depending on the field of origin of the respondents (%)
Source: authors’ representation
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Future developments in the knowledge-based sectors. Implications for labor
demand
Regarding the contribution of knowledge-intensive sectors to
economic progress over the next 10 years, about 60% of respondents believe
that it will grow at a faster pace than in the last decade, and 25% believe that
the growth rate is growing will maintain a trend similar to the last 10 years.
A very small proportion of respondents believe that knowledge-intensive
sectors will contract in the next decade. There is also a more optimistic view
of the accelerated development of these sectors at the international level
than at the national level. In comparison, in Romania, only 42.1% of
respondents believe that the growth rate of these sectors will be higher in the
next 10 years, while another important share (36.8%) believes that the pace
of development will be similar to that of the last 10 years. Less favorable
anticipations are manifested by more than 20% of respondents who believe
that sectors based on the intensive use of knowledge will not develop or
even contract in the next decade in Romania.
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Figure 38 How do you estimate the contribution of knowledge-based sectors to
economic progress will evolve over the next 10 years? (%)
Source: authors’ representation
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Regarding the need for qualified staff in knowledge-intensive
sectors, the estimates for the next 10 years are in line with their anticipated
development. Thus, two-thirds of respondents believe that the demand for
labor in these sectors will increase more rapidly in the next decade
compared to the last 10 years internationally. Also, more than half of the
respondents expect that the labor force needs to intensify its growth rate at
the national level. The estimates are less favorable in the case of Romania,
but the dominant vision is that the knowledge-based sectors will require
more labor, keeping at least the growth rate manifested in the last decade.
However, over 20% of respondents in Romania expect stagnant or
contracted labor demand in these sectors in the next 10 years.
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Figure 39 How do you estimate that the need for adequately qualified staff in
knowledge-intensive sectors will evolve over the next 10 years? (%)
Source: authors’ representation

The evolution of work automation and robotization in the next
decade is seen differently nationally than internationally. At the level of the
sample as a whole, just over half of the respondents believe that the growth
rate of automation and robotization of work will be higher in the next 10
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years internationally, 14.3% believe that this rate will be similar to the last
decade, and 16.9% believe that labor robotization will be moderately
reduced. At the national level, one-third of respondents anticipate that the
pace of automation will be higher, another third expect to maintain the pace
of the last decade, while a quarter expects a moderate slowdown. The less
optimistic view on the evolution of automation at the national level is even
less favorable in the case of Romania. The general structure of the answers
indicates a reserved attitude towards the evolution of automation and
robotization of work in Romania, highlighting a conservative evolutionary
scenario.
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Figure 40 How do you think automation and robotization of work (%
automated working hours) will evolve in the next 10 years? (%)
Source: authors’ representation
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Figure 41 How do you think the need to retrain the workforce to respond to
new developments will evolve over the next 10 years? (%)
Source: authors’ representation

Regarding the need to retrain the workforce to respond to new
developments, two-thirds of respondents expect it to grow faster and 22.1%
to maintain its growth rate over the next decade internationally. At the level
of the countries included in the study, including Romania, expectations are
less optimistic, but the dominant view indicates an increase in the need to
retrain the workforce to respond to new developments in the labor market.
Estimates of the evolution of demand for highly specialized staff
show that an overwhelming majority of respondents (70.1%) believe that the
growth rate will be higher internationally in the next 10 years. Anticipations
are less optimistic about developments at the national level, including in
Romania. In comparison, only 31.6% of respondents expect the growth rate
of this demand to be higher in the next 10 years in Romania, while 47.4%
believe that demand will evolve similarly to the last decade, 10.5% estimate
that demand will remain at by 2020 and only 10% of respondents expect
demand to contract.
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Figure 42 How do you estimate the demand for highly specialized staff will
evolve in the next 10 years? (%)
Source: authors’ representation

Business environment and knowledge transfer
The ability to adapt and orient the business environment is perceived
similarly in Romania compared to the total sample. According to the experts
consulted, the business environment is moderately prepared for the
development of knowledge-based services and products, innovationoriented, and up-to-date with progress in ICT and High-Tech (average
scores around 3). Both in Romania and at the level of the entire sample, the
experts consider that the business environment is less prepared to face major
changes or to adapt to crises.
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Figure 43 "To what extent is the national business environment…?" (average
values on a scale from 1 to 5, where 1 = not at all and 5 = to a very large extent)
Source: authors’ representation

Most experts and stakeholders consulted believe that most
companies need to hire/train a person specialized in the production and
transfer of knowledge, and the rest believe that this is necessary only in
some companies. This vision is also valid for Romania, with the mention
that the weights of those who consider that such specialization is necessary
for most or only in some companies are more balanced. However, the
dominant opinion is in favor of the existence of such a position in most
companies.
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Figure 44 Do you consider that hiring/training a person specialized in the
production and transfer of knowledge is necessary in companies? (%)
Source: authors’ representation

Both among the representatives of the academic environment and the
representatives of the business environment it can be seen that most
consider it necessary to hire/train a person specialized in producing and
transferring knowledge in most companies (61.4% among representatives of
academia and 86% managers/entrepreneurs). However, it can be seen that a
significantly higher proportion of managers/entrepreneurs consider it
necessary to hire a person responsible for the production and transfer of
knowledge in most companies (86%), compared to the proportion of
respondents in academia (61%). Therefore, in the view of managers and
entrepreneurs, the overwhelming consensus indicates the need for such a
position in most companies.
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Figure 45 Do you consider that hiring/training a person specialized in

the production and transfer of knowledge is necessary in companies?
(%)
Source: authors’ representation

The role of universities of the next decade
Stakeholders and experts consulted believe that the adequacy of
educational courses and programs to support the development of the
knowledge economy is above average and can be improved, both in terms of
knowledge production and transfer, and to stimulate activities based on the
use of knowledge, knowledge-intensive, high-tech, innovation, and
creativity. Compared to the sample average, the university system in
Romania registers gaps especially in supporting the production and transfer
of knowledge, respectively stimulating activities based on the intensive use
of knowledge, these being important directions for improvement.
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Figure 46 From your point of view, to what extent do you consider that
universities offer courses / programs suitable for… (average values on a scale
from 1 to 5, where 1 = not at all and 5 = to a very large extent)
Source: authors’ representation

To analyze the relationship between the adequacy of university
programs concerning the knowledge economy and the adaptability of the
business environment, two indices were constructed for each of the two
aspects. Thus, the answers regarding the adequacy of the university
programs to the different aspects that characterize the knowledge economy
were aggregated in a composite index with three categories: low level,
moderate level, and high level. Similarly, responses on the adaptability of
the business environment to changes in context and the orientation towards
innovation were aggregated into a composite index with three categories:
low level, moderate level, and high level. The internal consistency of the
two indices was validated using Cronbach's alpha coefficient. The results of
the correspondence analysis confirm the strong relationship between the
two. Where university programs adequately create conditions for the
development of the knowledge economy, the business environment has a
high level of adaptation to change and incorporation of the components of
innovation and technological progress.
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Figure 47 Correspondence analysis between the adequacy of university

programs in relation to the knowledge economy and the ability to adapt
to the business environment
Source: authors’ representation

Regarding the evolution of the role of higher education in the next
decade, most of the experts and stakeholders consulted believe that the role
of universities will increase in importance, either at a pace similar to the last
10 years or even faster. Thus, higher education will increase its role at a
faster pace than in the last decade in terms of providing entrepreneurial
skills and participation in the entrepreneurial ecosystem. University
education will also keep pace with increasing involvement in research and
development, cooperation with other stakeholders to contribute to regional
development, and the promotion of social innovation and civic participation.
Concerning providing the necessary skills in the labor market, the prevailing
view is that the universities of the next decade will further increase their
contribution to ensuring the necessary stock of technical skills and maintain
a similar pace of increasing their role in ensuring transversal skills. Overall,
while the contribution of higher education to innovation, regional
development, and the provision of skills stock will remain important, it will
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diversify and intensify its contribution to the entrepreneurial ecosystem in a
more accelerated way.
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Figure 48 How do you think the role of higher education will evolve in the next
10 years? (%)
Source: authors’ representation

Overall, the response profile at the level of the entire sample is
similar to the response profile in Romania. According to the vision of those
consulted, Romanian university education will increase more rapidly its
contribution to the provision of entrepreneurial skills, the development of
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research and development activities, the promotion of social innovation, and
civic participation in the next decade.
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Figure 49 How do you think the role of higher education in Romania will

evolve in the next 10 years? (%)
Source: authors’ representation

To better understand the sources that explain the evolution of the
role of university education in society, a composite index was built that
aggregates all the above aspects, its values being grouped into three
categories of intensity: accelerated growth, stagnation or moderate growth
and reduction. The results of the correspondence analysis confirm the idea
that university education responds to the needs and demands existing at the
level of the business environment. Thus, where the business environment
has a great capacity to adapt to change and is oriented towards knowledge
and innovation, the role of university education will be kept constant or will
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increase moderately. Where the business environment has a moderate
capacity for adaptation and knowledge orientation, it is anticipated that the
higher education system will accelerate its role in ensuring the necessary
conditions for the knowledge economy.

Figure 50 Correspondence analysis between the capacity to adapt and orient
the business environment and the evolution of the role of higher education in
the next 10 years
Source: authors’ representation

Another relevant result is that where the capacity to adapt and the
orientation towards the knowledge economy are reduced at the level of the
business environment, university education will reduce its contribution in
this direction. This confirms the role of tertiary education in responding to
the demand coming from the economy and in supporting its orientation
towards knowledge and innovation.
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Similarly, an index of the intensity of anticipated changes in the
labor market over the next decade has been constructed by aggregating
responses to labor demand in the knowledge-based sectors, labor
robotization, the need for retraining, and labor demand highly skilled
workforce. The results of the correspondence analysis show a significant
relationship between the evolution of the role of higher education and the
intensity of changes in the labor market.

Figure 51 Correspondence analysis between the evolution of the role of higher
education and the intensity of changes in the labor market in the next 10 years
Source: authors’ representation

Thus, where the pace of change in the labor market will be
accelerated, the role of university education will also increase, and where
constant developments in the labor market are anticipated and the role of
tertiary education will remain stable or increase moderately. A contraction
or reversal of the changes mentioned on the labor market is associated with
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a restriction of the contribution of university education to social and
economic development.
Evolutions of innovation gaps
Most respondents believe that innovation gaps between countries
will increase slightly over the next 10 years. Their share is even higher
among the Romanian respondents compared to the whole sample as a
whole. Moreover, a significant share of Romanian stakeholders (31.6%)
even anticipates an accelerated growth of innovation gaps between
countries, clearly higher than the proportion recorded in the entire sample
(20.8%). The more pessimistic view of the Romanian respondents is also
manifested by the small share of those who anticipate a reduction of the
gaps (5.3%), compared to approximately 20% of answers in favor of the
reduction or disappearance of the gaps in the next decade at the level of the
total sample.
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Figure 52 How do you think the innovation gaps between countries will evolve
in the next 10 years? (%)
Source: authors’ representation

In conclusion, at the international level, the stakeholders consulted
anticipate an acceleration of the development of the knowledge-based
sectors and a higher growth rate of highly specialized labor demand, at the
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same time as an increased need for retraining. These major trends will also
manifest themselves in the countries included in the study, including
Romania, but the intensity of the changes is expected to be more moderate.
Where university programs adequately create conditions for the
development of the knowledge economy, the business environment will
show a high level of adaptation to change and incorporation of the
components of innovation and technological progress. The results also
highlighted a significant relationship between the contribution of higher
education and the intensity of changes in the labor market, which underlines
the important role it can play with major trends in the labor market over the
next decade.
Compared to the sample average, Romania has a slight gap in
supporting the production and transfer of knowledge, respectively
stimulating activities based on the intensive use of knowledge, these being
important directions for improving and providing skills in the short and
medium-term.
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