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Foreword
Productivity is a key factor for increasing competitiveness – there is a positive correlation between productivity and competitiveness: the higher the
productivity, the stronger the competitiveness. At the same time, productivity is a critical element for sustainable development. It is possible to increase competitiveness in different ways by acting over consumption, wages,
or natural resources. The most important thing is to create the premises for
long-run development based on high skills, advanced technologies, digitalization, and the industrial revolution.
This book introduces a very practical model to use knowledge in order to
stimulate creativity, innovation, and entrepreneurship. In fact, the
Knowledge Economy Pyramid (KEP) is an innovative approach for increasing competitiveness considering the outstanding results of cooperation between the academic field and business environment, with the support of research, technology, education, science, government, local communities, and
companies.
Nowadays, at the global level, the competition is very harsh and all the
economies are struggling to perform better. In the landscape of the digital
world, the market is not limited by the borders of countries. The free access
to the global market is a great opportunity to strengthen all the efforts in
productivity improvement and become more competitive at the international level.
Productivity has become a very complex issue and this is the reason why a
better understanding of key factors to increase productivity will contribute to
stronger positioning in the international market. In the midst of the 4th
Industrial Revolution, the simple accumulation of production factors such as
capital or labor is not enough for securing a top competitive position. The attention of the researchers in the field of productivity is focused on the endo-
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geneity of economic growth through technological progress, embodied
knowledge, and innovation.
In this context, this research work describes the rationale for transforming
the value of knowledge in higher productivity and increased competitiveness
along the university-business axis. Based upon his experience in the coordination team for Knowledge Sharing Program implementation, the author
has introduced a number of case studies, practical examples, best practices,
simulations, and projections, in order to sustain the effectiveness of the new
economic model based on the Knowledge Economy Pyramid.
As a representation of the KEP model, the proposed examples of cooperation between South Korea and Romania within the Knowledge Sharing
Program implemented by the Korea Development Institute in cooperation
with the Bucharest University of Economic Studies, with the scope to establish the Productivity and Competitiveness Center, are very beneficial for the
readers for a better understanding of the process.
This research is tested and validated in three very different economies: the
European Union, South Korea, and Romania. Considering the specifics for
each of these economies, it is assumed that most parts of the global economy
are highly represented in the KEP approach. In order to be more competitive, there is space for improvement in any economy in the world, no
matter how big it may be or its level of development, availability of natural
resources, or skills level.
In this landscape, the role of education is tremendously important. In the
KEP model, we can see the logical framework for adapting the learning
process to the needs in the real economy, with direct impact on developing
most accurate education programs in line with better representation of the
scientific achievements in the results of production lines.
An important finding of this research is the process to determine where
the Knowledge Economy frontier is. Providing an integrated system to
measure the performance in the Knowledge Economy is an important step
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to identify the gap between the actual level of development and the frontier
of KE. This is an endless process with the perspective of continuous improvement: the closer the KE frontier, the more competitive the economy.
The main resource in this process is knowledge, an unlimited alternative for
traditional natural resources. From the perspective of sustainable growth, it
is critical to integrate knowledge methodology in any economic process.
Knowledge approach is the base of progressing at the level of economy
and society and this book reflects very well the value added of knowledge
processes in an integrated ecosystem of research, education, technology,
business, administration, and local communities. Increased productivity and
competitiveness are the outcomes of this process, but the logic of this research work is recommending a better translation of the progress into sustainable growth and higher standard of living for the population.
Strong individuals build strong societies!
Professor Nicolae Istudor
Rector of The Bucharest University of Economic Studies, Romania
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Executive Summary
The global economy’s landscape needs a new economic model where
knowledge is used as a valuable resource to stimulate innovation, creativity,
and entrepreneurship in order to increase productivity and competitiveness
for sustainable growth as a premise for social welfare. The policymakers
have to design the new public policy for productivity and competitiveness
considering the Knowledge Economy frontier and to establish the institutional capacity to manage the knowledge perspective of development. The
Knowledge Economy Pyramid model is a catalyst of knowledge ecosystems
from education, research, technology, business, innovation, government and
local communities, capable to create a collaborative environment with synergy effect: transforming knowledge value in increasing productivity and
competitiveness.
The Knowledge Economy Pyramid is a robust framework based on the
four pillars of Knowledge Economy with three effective and powerful structures build upon: Knowledge Triangle, Triple Helix, and Smart
Specialization. The main axis which unifies these structures is education-business and all the other stakeholders from research, science, technology, government, administration, clusters, and community are equal contributors to process the knowledge along the central shaft.
Considering the Knowledge Economy Pyramid model, this research work
is defining the coordinates of the public policy for productivity and competitiveness which will be implemented by the institutional capacity –
Productivity and Competitiveness Center. This institution is a concrete and
accurate representation of the Knowledge Economy Pyramid model with
the scope to implement the principles of Knowledge Economy to increase
productivity and competitiveness as outputs of the process. Moreover, the
capacity building will provide the premises to conclude the new public policy
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into outcomes: standard of living, well-being, quality of life, and green
growth.
Knowledge Economy Pyramid provides a toolkit for policy/decisionmakers to take action in order to improve the activity at any stage of development or maturity for an economy or institution related with productivity
and competitiveness and it is able to measure the gap between actual development level and the knowledge edge.
From an economic perspective, to analyze the concepts of productivity
and competitiveness in Knowledge Economy, this study is a very complex
work where the tangible is mixed with the intangible, human with technology, economic growth with people prosperity. This study is a “one-stop shop”
for all the policy/decision-makers, leaders, representatives, officials, professors, researchers, specialists and practitioners, all engaged in the work to
transform the traditional economic model into a new one, according to the
Knowledge Economy Pyramid framework.
Keywords: Knowledge Economy; Knowledge Triangle; Triple Helix;
Smart Specialization; innovation; productivity; competitiveness; sustainable growth
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Knowledge Economy Pyramid:
Transforming Knowledge Value
in Increasing Productivity
and Competitiveness

“Corporate leaders and decision makers in government
who adopt the business-as-usual approach risk being left behind.
We cannot rely only on existing models
and expect to remain relevant in the decades to come.”1)
Dr. Santhi Kanoktanaporn; APO Secretary-General

1. Introduction – framework
1.1 General information - needs
Considering the actual changes and trends at the global level, in the context of the competition intensification and adaptability to the new challenges,
and the necessity for flexibility and fast response to the market needs, there
is needed to underline the role of productivity in the economic processes.
Increasing productivity is a requirement to improve activity, reduce costs,
increase quality and generate profit. Nowadays, the socio-economic environ1) APO concludes Sustainable Productivity Summit 2018/07/12
- http://www.apo-tokyo.org/news/news/apo-concludes-sustainable-productivity-summit/
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ment is much more complex in the context of diminishing availability of natural resources, financial crises, an increase in social disparities, unemployment, and financial instability, and many other factors with significant influence over the growth rate. In this climate, productivity is a differentiator factor in the global economy; it is a contributor to the economic growth and a
key driver for increasing the standard of life.
In this context, all the actors involved in the global economy want to find
the appropriate solution, tools, methodology to boost productivity in order
to be more competitive. At this point, we have to find out if the value added
of knowledge could foster innovation, creativity, and entrepreneurship as endogenous drivers for growth. In other words, considering that the level of research in establishing the economic value of knowledge is quite advanced, it
is important to know if these findings could help for creating a new model of
development were the resulted synergy to be an accelerator for obtaining the
maximum value of knowledge.
The assumption of the current research is that a new economic model
based on the economic value of knowledge to increase productivity and
competitiveness could be created according to the evolution of knowledge
analysis around the world. More than designing and describing this newly
created framework, it is important to find out the degree of adaptability on
the scale, scope, and geopolitical particularities. In short, we need to find out
if the model could be replicated.

1.2 Scope and objectives
Productivity is a complex concept, not limited just to the physical production perspective of obtaining more outputs than inputs. This concept is
influenced by the various factors which concur to increase competitiveness
and the most important one is the technological advancement.
At this point, the target of current research work is not to exhaustively an-
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alyze the factors of production, such as capital or labor, or to enter into a sophisticated theoretical analysis of the market changes. The focus of this
study is to understand better the endogenous drivers for progress or advancement, especially those related to the Total Factor Productivity.
Moreover, this research is dedicated to the in-depth analysis of value creation from the intensive use of knowledge perspective. From this point of
view, the knowledge is considered a valuable resource and it is important to
establish an appropriate methodology to create the optimal process for
transforming knowledge in innovation, creativity, and entrepreneurship in
order to increase productivity and competitiveness.
From a socio-economic perspective, it is important to find out how to obtain more value from the use of knowledge and how this valuable resource
could contribute to the sustainable growth. In order to determine the value
of knowledge, first, we have to understand the real concept in its complexity
with a clear distinction between tacit knowledge and explicit knowledge.
Then, we have to understand the key drivers for knowledge methodology
and have to define the actors, the process of knowledge creation and the
tools for managing knowledge.
In this context, could we determine specific tools to measure knowledge?
This is another objective of the research work, to determine the effectiveness of the instruments and methodologies for knowledge assessment.
There are many studies related to the analysis of knowledge from the economic perspective. The point of current research is to create an effective
framework to generate a knowledge environment where different stakeholders are interacting in order to obtain maximum value from the use of
knowledge. Considering this approach, it is important to find out if the collaboration of diverse knowledge ecosystems could generate more value of
knowledge.
The general objective of this research project is to design an effective and
robust development model with an outstanding visual impact for creating a
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knowledge environment at the intersection of knowledge ecosystems generated by stakeholders, such as universities, research institutes, companies,
industries, government and local communities. It is necessary to find out the
synergy created from this knowledge cloud, to determine the correlations,
complementarities, and connections inside the framework.
The scope of this development model is to transform the value of knowledge in innovation, creativity, and entrepreneurship for a specific purpose:
increasing productivity and competitiveness to generate sustainable growth
with direct impact over the population well-being.

1.3 Literature, theories
At the global level, there is a common perception that today economic development model is not going well in order to transfer the benefits of growth
to social welfare (Samans et al. 2017). For this reason, after the last economic
crisis, a lot of economists and other researchers have tried to find the best
model to fit in the actual needs of the population.
Even in the most developed countries, the concern of the high price paid
for increasing GDP still exists (Coyle 2014), as long as the disparities become
bigger and bigger, the perception that modern technology hampers the employment, and increasing growth is assimilated with climate changes.
Our mission as researchers is to find solutions to interconnect the growth
rate to the welfare of citizens (Agenor 2012), as ultimate goal for a sustainable development. It is necessary to focus on better education, improving
health and creating jobs.
In this context, the topic of competitiveness is critical and it is tremendously important to maintain an optimal balance between the development
level and social needs. In the equation of growth, it is necessary to introduce
more innovation (Sengupta 2011), higher creativity and the intensive use of
knowledge.
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During the time, the term of productivity and the concept have evolved
from a very narrow perspective, results per unit of time, towards influences
of critical factors over output (Tennoe 2014), such as technological advance,
skills improvement, different strategies, and policies.
Facilitating productivity is a strategy at different layers: at the macro-level,
there are public policies for productivity and competitiveness (Aoki et al.,
1998, pp. 1-40); at the national level, there are centers, institutes, and agencies; at the regional level, there are programs in place for spreading methodology or concepts; at the local level, there are projects for increasing productivity; at the micro-level, there is a productivity-oriented environment.
Productivity is a prerequisite for growth (OECD 2015). Basically speaking,
productivity is the foundation for social welfare, high standards of living and
prosperity.
In this context, the concept of sustainable growth is very useful (Sachs
2016). Investing in knowledge through education, research, innovation, creativity, is all about finding alternative ways for development. From this perspective, it is very important to be more competitive in the international
market by increasing the influence of R&D, innovation, creativity over the
products and services (Steinwender 2015).
There is a challenge, on the one hand and a need, on the other hand, for
liberalization of the market with a concrete advantage to have the chance to
be competitive on the international arena, but also with the risk to have the
other countries products and services on our own market (Kim 2000, pp.
55-83)
For productivity measurement, the TFP assessment is a very complex activity and there is needed an entire measurement system in order to reflect
accurately those variables with impact over the output (Comin 2010).
Smart Specialization refers to the smart use of resources according to the
thesis of decoupling economic growth from the extensive use of natural resources and to discover a local development advantage considering a prioriti-
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zation of the initiatives related to the local needs. That is why measuring
competitiveness is a big challenge in the context of globalization (Los et al.
2017, pp.105-126). Smart Specialization could be defined as the horizontal
spreading of knowledge in the scope of better cooperation at regional level,
university-industry-administration, for better integration of knowledge. At
the same time, the vertical use of knowledge generates the new concept of
development, such as “the 4th Industrial Revolution” (Schwab 2016).
The Triple Helix concept means interconnecting the leader role of the
university with government and business in one mechanism that generates
new knowledge (Etzkowitz and Leydesdorff 1997).
The Knowledge Triangle concept is developed to explore the solutions for
a better alignment of the research, education and innovation (Cervantes
2018, pp. 115-142)

1.4 Methodology, process
This research is neither a strictly theoretical approach nor a very traditional one which focuses only on statistics, data analysis or regression
models. Beyond the classical approach of using the basic analysis instruments, the study aims to find the most appropriate tools for knowledge assessment in the context of establishing the Knowledge Economy. Of course,
there will be analyzed data from secondary sources, there will be determined
trends, benchmarks, challenges, and risks, but the study also performes an
assessment process of the reliability of these determinations in order to succeed to understand better the real value of knowledge.
The challenge is that the key drivers associated with progress, and consequently Total Factor Productivity, generate a residual variable in production function which is very difficult to be measured; at the same time,
most of the knowledge is not tangible. This research study is proposing to go
deeper and to understand how the exploration of the intangible factors could
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contribute to the economic growth.
From the perspective of adapting the research activity to the concrete
needs, all the findings in this paper will be related to the socio-economic
reality. At this point, the study is intending to develop a practical example to
test the robustness and effectiveness of the new model in the real life.
Regarding this aspect, the value proposition is to create or reshape an institutional capacity – center, agency, institute, or department – able to manage the
new model at the national level. At the same time, the aim is to find out if the
new model could be adapted to different economies, depending on the development level, geopolitical particularities, and socioeconomic culture.
According to the diversity of the development, adopted models, and different typologies, three types of real economies will be considered: South
Korea, European Union, and Romania.

1.5 Expectations
The final result of the project is intended to be a toolkit for policy/decision-makers capable to be used in order to design and implement a
productivity and competitiveness policy adapted to the requirements of the
Knowledge Economy. There will be provided instruments, methodologies,
and plans necessary to take action in order to stimulate innovation, creativity,
and entrepreneurship for increasing productivity, and competitiveness.
By the use of this toolkit, policy/decision-makers will be able to establish
the position of the economy regarding the Knowledge Economy frontier
and to create a knowledge-friendly economic climate for better adaptation to
the 4th Industrial Revolution, Artificial Intelligence, robotics, smart factories, bio/nanotechnologies and many other concepts related to smart and
sustainable economic growth.
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1.6 Research structure
First Chapter: Introduction – framework: general information, needs, objectives, development of research, methodology, expectations. The milestones of the book, the overview of the research and the targets to be achieved during the study are described. Even at the beginning of the book, the
reader can gain a broad picture of the research to be developed in the next
chapters.
Second Chapter: Concepts and definitions – describing relevant knowledge methodology, the foundation, and the structures of the economic model: Knowledge Economy, Knowledge Triangle, Triple Helix, and Smart
Specialization. By this chapter, there are provided all the required information for understanding the concepts, processes and structures and finally the Knowledge Economy Pyramid is build up as a reference for the
analysis in the next chapters.
Third Chapter: Correlations and synergy – analyzing the knowledge ecosystems: university-science, research-technology, business-innovation, government-administration, and clusters-community. The goal of this chapter is
to describe the correlations between stakeholders, the intensity of interactions and the synergy effect, as a foundation for the measurement system
provided in the next chapter.
Fourth Chapter: Measurement and indicators – assessment methodologies
and indices: outputs, outcomes, action plan, perspectives of cooperation,
and lesson learned. This is the core of the analysis of the model with exemplifications, best practices and success stories, as a premise for validation in
the next chapter.
Fifth Chapter: Impact – validation and sustainability: productivity, macro-economy, public policy, society, and international relations. This is a
translation into real economy of the theoretical concepts already introduced
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and analyzed in the previous chapters.
Sixth Chapter: Conclusions – results, findings, perspectives. Here, we have
a summary of the findings of the research, the interpretation of the results,
and the road ahead for future analysis.
***

Hold on tight! We’ll walk on the edge... on the knowledge edge!
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2. Concepts and definitions – describing
the relevant knowledge methodology,
the foundation, and the structures of
the economic model
2.1 Knowledge Management (KM)
“The most important contribution management needs to make in the 21st century
is similarly to increase the productivity of knowledge work and knowledge workers.
The most valuable assets of a 20th-century company was its production equipment.
The most valuable asset of a 21st-century institution (whether business or
nonbusiness) will be its knowledge workers and their productivity.”2)
Peter F. Drucker; KM guru

2.1.1 Concept, definition
Knowledge Management is the process to use knowledge in order to create value to get a competitive advantage by facilitating the creation, sharing
and applying of knowledge for the specific problem-solving activities, and
generating new perspectives of development, improving processes, and increasing productivity.
Knowledge Management value proposition is to take the maximum use of
the intangible assets and diminishing the importance of tangible ones.
At the same time, Knowledge Management is a systemic strategy for optimizing the activities in an organization, by selecting, clarifying, archiving,
preparing, and processing the reliable information in such a way to improve
the overall performance and competitiveness.
2) Drucker, Peter. 1999. Knowledge-Worker Productivity: The Biggest Challenge. California
Management Review, Vol. 41, No 2 (winter)
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In order to explain the concept of Knowledge Management, it is necessary
to understand the entire process starting with data and continuing with information, metadata, and knowledge.
2.1.2 Knowledge characteristics in the Knowledge Management
approach
Data are just simple figures, numbers and observations. Information is data in a certain context, a collection of associated data related to a specific
fact, event or process. Metadata is information about data, a concise description of the data and information category. Finally, knowledge is information
in an organized approach, with reasoning and awareness for the user.
Professionals say that knowledge is information in action. We can see knowledge from the other perspective, as a social process with the scope to authorize individual beliefs in front of the reality (Nonaka 1994).
From the perspective of this book ‒ Knowledge Economy Pyramid ‒ the
objective is to consider knowledge as a key driver for economic growth, sustainable development, and social welfare. According to this view, we have to
consider knowledge as the determinant factor for productivity and competitiveness, knowledge as a source of prosperity, and knowledge as an enabler for capacity building.
Very important for Knowledge Management, knowledge is of two types:
explicit (tangible) knowledge and tacit (intangible) knowledge (Collins 2010).
Explicit knowledge is tangible and is documented in manuals, books, articles,
procedures, software, graphics, tables, movies, images, databases, etc.
Considering this perspective, in Knowledge Management it is important to
succeed to document tacit knowledge to become explicit, in other words, to
codify tacit knowledge in such a way to be accessible by the general or specific audience.
Moreover, a very special role in knowledge methodology is played by the
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tacit knowledge, more exactly, that part of the "iceberg of knowledge" which
is not seen, but which has 90% volume out of the total knowledge. Imagine
an iceberg where 90% of the volume is under the water surface and just 10%
above; considering this perspective, it is necessary to find those levers to
identify and disclose the underneath knowledge to become visible.
Tacit knowledge is located inside of individuals even when they are acting
separately or in groups, teams, networks, communities and it is expressed by
accumulated skills, experience, learning, interaction, education, expertize
combined with feelings, aspirations, morale and other ingredients that belong particularly to the individuals.
Knowledge Management is a powerful tool for better identification of the
project objectives, to provide accuracy in organizing the activities, with great
premises for knowledge transfer by using knowledge accumulated in the previous processes, based on the networking creation and concluding with the
best practices in order to define the process uniqueness.
The Asian Productivity Organization defines Knowledge Management as
being an integration process of the creation, sharing and application of
knowledge in order to increase productivity, profitability and economic
growth.
Knowledge Management is a new field of general management, situated at
the border between many traditional management areas: Organization
Management, Information Management, Content and Communication
Management, Project Management and Human Resources Management.
However, the basics are drawn from the old methodologies and put into a
logical sequence, ready to create a new methodology based on existing
concepts. Especially in the implementation stage of the projects, all we need
is for the project team members to be aware of these principles, to recognize
knowledge as a tool to develop processes and generates critical paths, which
have inputs that turn data into information, then metadata and knowledge.
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2.1.3 Intellectual Capital
Further on, in order to understand the development of the analysis in the
next chapters, now it is necessary to define the Intellectual Capital (Pasher
and Ronen 2011). In a few words, Intellectual Capital, also called intangible
capital, consists of accumulated experience and expertise at the level of organization, all the related skills of employees, leadership, patents, brands,
competency, customer satisfaction accumulated and notoriety. There are
many challenges associated with managing Intellectual Capital because of its
volatility and ephemeral status. Intellectual Capital is composed of Human
Capital, Customer Capital, and Structural Capital.
Human Capital is described as the human resources of an organization
with a certain level of education, abilities, training, and attitude, used to generate value added. The main challenge here is the mobility of the employees
and their choice to take away all the knowledge accumulated. Later on, we’ll
talk about knowledge retention and the importance to share knowledge.
Customer Capital represents the relationships with beneficiaries in the
supply chain considering the level of satisfaction, the value of the brand, loyalty, and many other assets. Some authors call this Social Capital and this is
more appropriate when we don’t refer to a strictly productive company
(Takeuchi 2006, pp. 1-9).
Considerably valuable for Knowledge Management is the Structural
Capital, defined as the totality of organizational culture, copyright, management systems, IT&C infrastructure and financial relationships. Other authors call this the Organizational Capital.
From the perspective of competitiveness, the Intellectual Capital is very
important because it explains the difference between the accounting value of
an organization and the market value. For what is called Knowledge
Organization, this gap is very big: the more valuable the Intellectual Capital,
the higher is the real value of an organization. For example, Apple is already
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the first US company worth 1 trillion USD these days, but in 2014 it was valued at 0.7 trillion USD. Amazon and some others are running fast on the
same track. These figures reflect the value of innovation, creativity, and
entrepreneurship. If somebody tries to sell the tangible assets of these organizations, the amount of money obtained is insignificant compared with the
company value in the market.
2.1.4 Knowledge Organization and Knowledge Worker
Knowledge Organization is an entity strongly oriented and focused on using knowledge as the main asset for value creation, with a knowledge-driven
strategy (Daniel and Taylor 2018), which is a facilitator for the Knowledge
Workers to create and share knowledge inside the group.
Knowledge Worker is a specialist in any field of activity, regardless of their
position, either execution or management, who contributes in a consistent
way to increase the Intellectual Capital of the organization, by using knowledge in the process of work. Nowadays, a Knowledge Worker is an employee with top level of education and a lot of expertise that generates a particular amount of attention for the process of knowledge. When the activity of
a Knowledge Worker is assessed (Devenport 2005), it has to take into consideration the education level, the degree of creativity embedded in his/her
work, accumulated experience and level of expertise.
From this perspective, in any organization, there are two processes developed at the same moment: an operational one and knowledge one. A highly
valuable worker is one who is able to overlap these processes for value
creation. In these combined processes, a Knowledge Worker is able to identify the task, not only the target, while being accountable and taking self-driven action for the contribution of innovation he/she is able to provide. This
is the reason why such a specialist is always open for learning, to participate
in training programs and to combine knowledge accumulated with his/her
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job tasks. Primarily, for the bottom line, the priority is the quality of the
products or services, then the quantity. In a Knowledge Organization, the efforts to create an optimal environment for learning are considered an investment, not an expense.
The activity of the Knowledge Worker is directly connected to his/her
tacit knowledge and the importance to share this knowledge in the
organization. At the first instance, this is not so complicated, but without an
appropriate environment created around the Knowledge Worker, the process of sharing knowledge is not possible. In a competing world, the human
behavior is reluctant to share knowledge. In a Knowledge Organization, the
concept of “knowledge is power” does not survive. This is the reason why
this kind of spillovers for tacit knowledge are encouraged to share.
2.1.5 Knowledge Productivity
Now, using the short definitions of the concepts applied in this book, it
becomes easier to understand the process of Knowledge Management and
the specific methods to add more value into an organization.
In this context, considering the scope of this analysis to create a model
based on the use of knowledge as an economic asset in order to increase productivity and competitiveness and finally to generate sustainable growth, we
can also talk about the concept of Knowledge Productivity as a basic premise to understand the whole process.
Knowledge Productivity is a facilitator process for providing goods and
services to the customers, to deliver the best quality in a short time and to increase the value added. In this kind of process, the main focus is innovation
in order to achieve new targets, based on the improvements generated by the
knowledge methodology.
Knowledge Productivity is depending on the intensity of the knowledge
sharing process. Generally, in the market, the more a product is delivered or
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a service is provided, the less value that product or services will have. On the
contrary, in the process of managing knowledge, the more the knowledge is
shared, documented or used, the bigger the value for the knowledge the organization will obtain.
In order to have the full advantage of the value of knowledge at the organizational level, it is important to enable the process of learning as a facilitator
for future creativity and innovation in the specific activities. At the same
time, it is necessary to facilitate dissemination of accumulated knowledge in
such a way that the process of learning continues from Knowledge Workers
(Matson and Prusak 2010) towards the entire human capital. In this respect,
an active leadership at the organizational level is able to open both channels
of the learning process in order to establish a continuum between the learning organization and the organizational learning.
Moreover, in the private companies or in the public-sector organizations,
sometimes, it is beneficial to extend outside the organizational frame this
process of learning generated by the knowledge sharing process in such conditions to include the stakeholders in the entire learning process. A learning
environment will facilitate the mechanism for innovation, creativity, higher
productivity, best quality and a stronger competitive position.
Instead of thinking in a narrow competitive way, a Knowledge
Organization aims to promote collaboration and partnership in interaction
with the external environment. This approach is useful for the later development of this book, in the next sections.
2.1.6 Knowledge Management process
Considering all the defined terms from above, we have to capture these
concepts and translate them into something functional, which means the
Knowledge Management process. There are several steps associated with the
process, such as creation, capturing/acquiring, modifying, organize, access,
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transfer, translation, storing, organizing, sharing, and discarding.
In a Knowledge Organization, the main sources for knowledge creation
are the Knowledge Workers. Considering their level of expertise, education,
experience, the attitude, desire to learn and share, these employees generate
new knowledge flows at the organizational level. In order to capture the valuable knowledge for the organization, there are some specific tools necessary
to identify the suitable knowledge and to internalize this knowledge in the
organization’s activity.
In cases where the entity is not a Knowledge Organization or it is not
aware of its knowledge potential in order to improve the process, an organization could decide to acquire the knowledge from a third provider. This
knowledge could be a patent, a technology, a license or software.
Sometimes, it is necessary for knowledge extracted from a previous process, or knowledge taken from a specific format, to be modified and integrated into a different format, according to the specific needs in the new
context (Becerra-Fernandez and Sabherwal 2014).
Considering the future objectives of an organization, according to the organizational functionality, field of activity and strategy, at this stage, it is required to optimize the existing knowledge. This operation could be developed by using specific software, either customized ones or for general use.
Knowledge is valuable when the organization facilitates easy access to
knowledge in the right time for a specific purpose. Very important here is to
define specific protocols for access and a tracking system in order to have the
right person to access specific knowledge, in the right place and the right time.
The transfer is relevant when an already documented knowledge is going
from one person or department to another, in order to complete a task.
Translation of knowledge refers to the operation of adaptation, in other
words to adjust knowledge for the new desired objective.
Considering the level of operability, there are different types of knowledge
which can be accessed at a certain period of time. This is the reason why in
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the knowledge process, storing or archiving knowledge is an important step
that takes into consideration the format of the document, the place, and
accessibility.
In the process of the Knowledge Management, the sharing stage is the
most important one as long as the Knowledge Workers are encouraged to do
so. At the same time, at the organizational level there are specific places, the
right behavioral environment, and the culture to facilitate this operation.
Finally, if we consider the fast changes in the global economy and the different contexts, sometimes an organization needs to discard knowledge, and
here, an important issue is the security/protection of the data.
Anyway, managing knowledge is a very complex methodology, it takes time
and efforts in order to implement this strategy at the organizational level, but
the reward is highly valuable, if we consider that as a foundation for innovation, creativity, continuous improvement and sustainable development.
Here is the role of the leadership to create the premises for the best implementation of Knowledge Management (Donate and Sanchez 2014, pp.
360-370). An important tool at this point is the empowerment of Knowledge
Workers to act in order to increase productivity. By this instrument, there are
more chances for faster adaptation to continuous changes, to stimulate creativity and to promote innovation. In Knowledge Management, there is a saying that it is not enough for a Knowledge Organization to manage change; it
is tremendously important to anticipate the change, according to Douglas
Weidner – Chairman at Knowledge Management Institute, USA, and I could
also add to influence the change, why not!
In order to obtain the best results, the leaders have to be deeply involved
in the process, to understand the need and to be an example for employees.
It is a long run procedure which involves a high commitment, to clarify the
objective, showing concern for the group activities, create premises for everyone participating in the decision-making process. This attitude is very
helpful for fostering innovation at organizational and also at the individual
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level. Innovation is not an order or a task, but it is a process, a culture, an
environment.
At this point, it is very important to understand the interdependence between an efficient use of knowledge and an effective innovation approach.
By using knowledge methodology, the creative behavior is stimulated, then
innovation is encouraged to take place in the process with good effects over
productivity and finally, competitiveness.
2.1.7 Knowledge Management tools
As the process of Knowledge Management has been described and the
specific concepts already defined, it is the right moment to review some specific tools. Because this study is not particularly dedicated to Knowledge
Management as a whole, there will be underlined only the relevant instruments for our objective. Some of the KM tools are follows: brainstorming,
lesson learned, developing the idea, peer assistance, storytelling, knowledge
café, cloud knowledge, taxonomy, subject matter expert, collaborative networks, communities of practice, the place for knowledge creation, and many
others. Some of these tools could be recognized from general management,
but in the KM approach the sense is quite specific.
For our purpose, one of the most relevant Knowledge Management tools
is represented by Communities of Practice (CoP). Basically speaking, establishing CoP is a prerequisite condition for increasing productivity from managing knowledge perspective (Wenger et al. 2002). These are informal
self-driven groups, where the leaders emerge on their own and are not appointed by the top management, with highly supportive behavior for other
members of the group, considering a common objective related to their
activity.
The area of collaboration is well defined by the team members and the discussions are subject-centered, considering the need to find solutions to some
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specific aspects, to cope with challenges, to achieve the objective and to foster innovation. Because of the collaborative approach of their interactions,
the members call the team community. Inside CoP, the members are pursuing the common goal and not particular interests, by using specific practices
such as methods, stories, examples, body of knowledge and many others.
For a better development, CoP needs a basic level of support from the organization, such as places for meeting, communication infrastructure and
some other minimum efforts with not such a big financial impact. More than
support, the CoP needs a sponsor, a top management person who encourages the collaborative approach and is committed to the idea that KM is fostering creativity, innovation, and entrepreneurship.
In order to define the appropriate place for knowledge creation, first, we
will shortly describe the famous SECI model – Socialization, Externalization,
Combination, and Internalization - developed by Professor Ikujiro Nonaka,
as you can see in the Figure 2.1.7.1.
The spiral of the process starts with the Socialization phase where the tacit
knowledge is transferred from individual to individual (Nonaka and
Takeuchi 1995). They share experience, beliefs, attitude and some other personal values. The knowledge is acquired by individual interactions. The outcomes at this stage are empathy, trust, and commitment.
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Figure 2.1.7.1 Knowledge Creation Cycle - SECI model*
SOCIALIZATION
∙ Face to face communication
∙ Video conferences
∙ Web cams
∙ Social media

EXTERNALIZATION
∙ Tools for capturing the process
∙ Experience
∙ System Mater Expert
∙ Platforms

TACIT

TACIT → TACIT
INTERNALIZATION
∙ Networks
∙ Database
∙ Models

→ EXPLICIT

COMBINATION
∙ Intranet, groupware
∙ Forums
∙ Best practices

TACIT ← EXPLICIT

EXPLICIT ← EXPLICIT

* Source: the author’s own representation based on SECI theory

Then, the process continues with the Externalization phase, where the
new tacit knowledge is transferred in an explicit way from the expert to the
group. By dialoguing, individuals share skills to the group and define
concepts. At this stage, there are interactions of the individuals with the same
targets or area of action specific to the group they belong to.
Next, the explicit knowledge is transferred in a new explicit form in the
Combination phase. Here is where information technology plays the role of
facilitating this transfer. Groups are interacting with other groups for the exchange of knowledge through virtual ways of interaction.
Finally, there is the phase of Internalization, where the knowledge is transformed from an explicit status to a tacit one. Here, it is important what an individual understands from interaction with the group or organization.
Individuals embody explicit knowledge by action, making synthesis and upgrading knowledge.
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Above different phases of the SECI model, the most important thing is
the so-called ba, the place for creating knowledge. This place could be physical, virtual or mental, depending on the best situations chosen by the group,
the moment for interaction or the objective. Without this specific place, the
essential role of knowledge creation is not attained. At this point, it is essential to understand how a knowledge environment is created, because in the
next sections this environment is very important for the logic of this study.
At the end of the process, new knowledge is created and the process
starts over again and again until the entire need of knowledge is fulfilled at
the level of the individual, organization or group. With every cycle, the main
point is to understand that the knowledge has an increased value. It could be
stated here that the higher the number of rotations is, the higher the value of
knowledge is.
There is a continuous complementarity between tacit knowledge and explicit knowledge. This is the endless spinning of the wheel, and this perpetual
motion is the source of improvement, innovation, and creativity. The action
is not taken at the same level. Basically speaking, the SECI model is a spiral, a
helix on the move; the things are evolving continuously on a higher level.
The cycle is the same but the level is superior at every rotation. What is the
end for a phase is the beginning for the other. With this approach in place,
the premises for progress are being set up within the organization.
In the endeavor for approaching the SECI model, a very important role is
played by the leadership in the organization. If the top management is aware
of the benefits of stimulating creativity and innovation, then they will support
the activities of CoP and implementation of knowledge creation model. At this
level, it is important to understand the trend in the economy and to set wise
goals according to the reality of economic development. If the message from
the top managers is on the benefit of improving the knowledge cycle at the organizational level, then the knowledge environment will emerge itself.
Moreover, for a better implementation of knowledge methodology, it is
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important also to have the participation of middle management. This level
has to understand very well the goals set up by the top managers and to align
the achievement of the objectives with the reality in the organization. They
act as a conveyor belt between the top managers and CoP.
2.1.8 Practical examples of Knowledge Management implementation
A new institution as the Productivity and Competitiveness Center will be
the promoter for such approaches, and the most experienced ones, like the
Korea Productivity Center (KPC) and European Institute of Innovation and
Technology (EIT), could improve their organizational functionality by this
perspective. Studying the structure and the functionality of KPC and EIT, I
discovered that a lot of improvement could be done by adopting the
Knowledge Economy Pyramid model, as I will develop later, in this research
work.
Implementing knowledge methodology at the organizational level is not an
easy task and not cheap at all. Besides higher motivation on the part of the top
management, financial support is necessary in order to put the idea in action.
Of course, as I mentioned before, there are plenty of specific tools for
Knowledge Management, but our purpose is to choose the most relevant
ones for this study. Some other important tools are emphasizing the retention of knowledge in the organization, mapping knowledge for knowledge gaps identification, and many others with the same importance for the
development of Knowledge Organizations.
For example, in the effort to understand very well how the implementation of Knowledge Management really works in Korea, it was relevant to recall the story of the Korea Customs Service. A long time ago, they
started KM initiatives by combining some general management tools such as
Balanced Scorecard for strategic management, Six Sigma for quality management, human resources instruments for Human Capital and Customer
Relationship Management for structural capital. The purpose of these ini-
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tiatives is to build knowledge environments in order to create new knowledge with high relevance for the national strategy. The approach is a very
good one and it can serve as an example of the multiple possibilities to obtain value from knowledge creation, but it is not certain if this organization
has defined this approach as Knowledge Management strategy. To do so, it
is essential to establish a vision and mission from a knowledge development
perspective.
I know also very well the cases of the Korea Productivity Center, Korea
Research Institute for Vocational Education and Training, and Korea Small
Business Institute. They have plenty of good and relevant initiatives for
Knowledge Management, but there is no knowledge strategy in place. In other words, these institutions have identified the needs that could be covered
with Knowledge Management tools, but did not define a specific strategy related to managing knowledge. In the previous example we talked about mission and vision, here it is the case of awareness. All these terms will be developed in the next sections.
Several years ago, it is known that South Korea established the Ministry of
Knowledge Economy, but it is not clear if this was an independent initiative
for positioning the Knowledge Economy as a national strategy, or if it was
just a metamorphosis of the official name for the Ministry of Commerce,
then the Ministry of Energy and finally, the Ministry of Trade, Industry and
Energy. Here, we talk about commitment. So, with these examples, keep in
mind: vision-mission-awareness-commitment.
***

After giving these examples, a preliminary conclusion is that the need for
managing knowledge at the organizational level exists. There are organizations which are applying or using Knowledge Management tools, and this
is a good point. The most important thing is to be aware about the value of
knowledge and to implement stand-alone knowledge strategies, methodologies, programs, projects, and other initiatives depending on the type of
the organization and the level of action.
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Remember that Knowledge Management is assimilated with a new approach toward organizations considering the impact on the Knowledge
Economy. We can take full advantage of this new methodology if it is very
well stated and defined when implementing in an organization. Of course,
applying disparate specific tools could be helpful, but the real synergy of the
elements is achieved only when they work together, considering a strategy, a
plan, and a process. Moreover, this study is not about implementing
Knowledge Management in an organization, government, university, business or elsewhere; this work is about creating a strong environment for
knowledge, generating institutional knowledge eco-systems in order to build
synergy among all the stakeholders involved.
Considering the concrete case of establishing the Productivity and
Competitiveness Center, this institution is a functional projection in the reality of the outstanding advantages of the Knowledge Economy Pyramid
(KEP) model; this capacity building resides on the Knowledge Economy
foundation with the scope to increase productivity and competitiveness by
enhancing the role of knowledge. The most important finding of this research is not necessarily to have a new institution in place but to create a
model related to this institution, a robust pattern which could be adopted by
any economy, either South Korean or European Union. After this model will
be validated, it is the policymakers’ decision to take action in order to establish the Productivity and Competitiveness Center or to adjust the activity of
the institution already existing, depending on the particular situations.
2.1.9 Knowledge Economy Pyramid framework
When we talk about the benefits of the KEP model for productivity and
competitiveness, the approach is not limited just to the manufacturing sector
or private one. We are talking about the impact on the government and public
administration area, education and science, research and technology, clusters
and communities, as well. All these knowledge ecosystems and representa-
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tives stakeholders are part of the proposed model. In fact, this is the value
proposition of the research, to underline the synergy derived from the KEP.
This pyramid simplifies and standardizes in a synthetic and systemic way
all the achievements in knowledge methodology with impact over the economic growth. In other words, the KEP model is a template for any economy or organization which wants to remain competitive in a totally changed
economic environment, where the innovation, creativity, and entrepreneurship play a central role.
In order to show how the KEP model really works in the implementation
for institutional capacity, the Productivity and Competitiveness Center was
considered as an example of cooperation with Korea Productivity Centre
(KPC) on the one hand, and European Institute of Innovation and
Technology (EIT) on the other hand. This is a good example for the application of the KEP model in a concrete environment. The research is not limited to this approach; it is performed to describe all the interactions and influences in any other situations.
First of all, it is important to create a framework based on the intensive
use of knowledge and related methodology.
Secondly, this new framework developed in the field of innovation, productivity and competitiveness has to serve as a robust example even for the
KPC and EIT, as long as the functionality of these institutions could be significantly improved considering the findings of this research.
Thirdly, considering the creation of the Productivity and Competitiveness
Center as a practical example, the objective of the research is to design a new
model of development which can be used as a template for the institutional
framework.
This new model is the Knowledge Economy Pyramid (KEP), a structure
based on the foundation of Knowledge Economy (the same as a concept
with Knowledge-Based Economy), upon which three triangles are built:
- Knowledge Triangle – the collaborative structure for the knowledge
ecosystems generated by three knowledge correlations:
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∙ Research/Technology - University/Science - Business/Innovation
- Triple Helix – the collaborative structure for the knowledge ecosystems
generated by three knowledge correlations:
∙ Government/Administration - University/Science - Business/Innovation
- Smart Specialization – the collaborative structure for the knowledge
ecosystems generated by three knowledge correlations:
∙ Clusters/Community - University/Science - Business/Innovation
As we can see in the Figure 2.1.9.1, the central axis is composed of
University/Science - Business/Innovation. In other words, this model consists of a better transmission of the education and scientific achievements to
the business and innovation. That means a better harmonization between
the interests of academia on the one hand and industry on the other hand.
Today, we observe that a lot of efforts and resources involved in education
and science cannot deliver the best outputs in the economy, and a lot of essential needs in business and innovation are not fulfilled by the university
and science. Moreover, this axis is not a simple correlation demand – supply;
in fact, it is the collaboration between two knowledge ecosystems.
Figure 2.1.9.1 Knowledge Economy Pyramid*

* Source: the author’s own representation
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By the support of those three triangles – Knowledge Triangle, Triple Helix
and Smart Specialization – based on the foundation of the Knowledge
Economy with a central pillar education, we will build Knowledge Economy
Pyramid with the scope to use knowledge as basic resource in order to obtain a higher creativity, innovation and entrepreneurial behavior in the processes, as premises for productivity and quality, for increasing competitiveness with a final goal: economic growth based on sustainability, equity and
social inclusion.
In order to assure an optimal symbiosis between education and industry,
according to the functionality of those three triangles as structures of the
KEP model, as you can see in the figure above, another three correlations
are involved, corresponding to each triangle: research/technology, government/administration, clusters/community.
By the collaboration among all of these knowledge ecosystems, there will
be created the synergy of the elements in order to provide better results at
different levels:
- for economy: sustainable growth;
- for society: welfare, higher standard of life;
- for natural environment: mitigate climate changes effects and diminishing CO2
As a process, the KEP model could be represented as follows (Figure 2.1.9.2):
Figure 2.1.9.2 Knowledge Economy Pyramid process*

Knowledge

∙ Creativity
∙ Innovation
∙ Entrepreneurship

∙ Productivity
∙ Quality
∙ Competitiveness

Sustainable
Economic
Growth

* Source: the author’s own representation
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2.1.10 Assessment tools for the readiness to adopt Knowledge
Management
With a set of basic definitions for the concepts, tools, process, model, and
methodology, it is important to know what is the right moment to start,
when, where and why to adopt Knowledge Management in any organization.
There are many assessment tools for analyzing the readiness for adoption
knowledge approach. Here is provided a practical example of how we can
evaluate the KM status of an organization. At this point, it is important to
underline that the knowledge methodology is a complex one and all the
stages are developed in such a way to be able to use this approach for increasing productivity and competitiveness. The KEP is a totally unique and
innovative model as a whole, in the first instance, and very effective as generating results, at the end.
Considering a concrete process for assessment of KM status, or the readiness for adopting knowledge methodology, a specific example is provided
by the Asian Productivity Organization, called Knowledge Management
Assessment Tool (APO 2010).
In brief, we are talking about a survey designed to depict what the vision,
mission, strategy, and goals of any organization are. As was described before,
some of the organizations have started to implement different KM tools, but
in a disparate way, not having a defined purpose to apply the knowledge
methodology. For this reason, this assessment tool will emphasize the strong
points, the area for improvement, knowledge gaps or knowledge champions.
The results of the evaluation stage will provide motivation for the learning
process and for the innovation pathway to be adopted in order to enhance
the aptitudes of the people, groups or organizations to achieve smart goals in
the fields of productivity and competitiveness.
APO has identified the key factors to support the speeding up process of
implementation: human factors, processes, technological factors, and
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leadership. In this framework, there are seven elements to be evaluated, such as:
- Leadership – capacity of managers to cope with challenges, their ability
to develop strategies, to understand the advantages of knowledge methodology, to support future activities;
- Process – performance in using knowledge approach to strengthen the
key factors in the organization;
- People – capability to support any initiative regarding the skills of the
Knowledge Workers, sharing knowledge and collaborative networks
- Technology – effectiveness for delivering solutions, use of knowledge
tools, communication procedures;
- Processes of knowledge – capacity to go through all the stages starting
with creation and acquisition and finalizing with the application of KM
solutions;
- Learning and innovation – ability to foster Knowledge Organization
with a special focus on the learning process and innovation solutions;
- Outcomes – the level of objectives achievement in terms of quality,
productivity, competitiveness.
According to APO sources, there are 42 questions corresponding to all
these areas of evaluation, with specific scoring and weight as you can see in
the Figure 2.1.10.1:
Figure 2.1.10.1 APO Knowledge Management Assessment Tool3)
Maturity

189-210

Refinement

147-188

Expansion

126-146

Initiation
Reaction

84-125
42-83

Top
priority
Continuous
improvement
Widespreading
Awareness
Ignorance

3) APO. 2015. Knowledge Management Tools and Techniques Manual. ISBN: 92-833-7093-7.
Tokyo.
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2.1.11 The need for Knowledge Economy
Now, as a preliminary conclusion, by having explained all the relevant
knowledge tools, it is the right moment to link the knowledge approach to
the objective of this research. The objective will be subordinated to the general way of taking economic benefits by using the knowledge methodology.
In the most advanced economies, the leaders have understood that knowledge plays an important role for the economic growth in the actual social development landscape. The science achievements, the impact of innovation
and the benefits of the ICT are the premises for finding opportunities to
transform knowledge in growth. Such countries have already adopted what is
called a Knowledge-Based Economy and this is a competitive advantage for
future development and to play an active role in the global economy.
The modern technologies had succeeded to create a competitive framework for those countries which are interested the most to increase the quality of life for population, to promote social welfare and increase the standard
of living. In the knowledge era, all the science, technological and communication achievements are facilitating the essential contribution of knowledge
to competitiveness.
Including knowledge as a key component for economic growth represents
a clear statement by policymakers to encourage innovation, to increase the
quality of education, to create a robust framework for stimulating competitiveness and to enhance productivity. All these ingredients of sustainable
development contribute in a tremendous way to enhance the welfare, quality
of life and standard of living. In the rationale of the KEP model, we can go
further in explaining the foundation of the pyramid: Knowledge Economy.
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2.2 Knowledge Economy (KE)
“Success in the knowledge economy comes to those
who know themselves - their strengths, their values, and how they best perform.”4)
Peter F. Drucker; KM guru

2.2.1 Concept, definition, and pillars
Despite the most important contribution of Knowledge Economy for the
objective of the current research, this section is not so extensive because the
Knowledge Economy aspects are specifically analyzed in all the other
sections. Here are just some basic notions described from a broad
perspective.
Traditionally, the main resources for any economy could be presented as
capital and labor. In the KE, the main resource is knowledge as a key component for developing sustainable economic growth (Foray 2004). As has
been explained, in the KM process at the organizational level, similarly at the
entire economic scale, knowledge is following the same path.
Specific for the KE is the feature of quality included in the common
terms, such as capital and labor. For example, in the KE we are talking about
labor force with a high level of skills and education, intensive innovation, artificial intelligence, robotics, the 4th Industrial Revolution, digitalization,
smart factories, and many other evolved concepts. This is the alternative way
for the traditional economy where we talk about mass-production, economy
of scale, exploiting natural resources, and many other quantitative concepts.
In this dichotomy, it is very important to analyze the capability of a certain
economy in order to make the transition from the traditional economy to the
Knowledge Economy.
At the national level, we can use specific and adapted tools for assessing
4) Drucker, F. Peter. 2008. “Managing Oneself”. Harvard Business Review.
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the gap between actual status and knowledge frontier. This evaluation stage
is basic for starting to build up the KE. The results of the assessment could
be translated into a knowledge roadmap, then developed into public policy
in order to implement the components of the KE.
Knowledge Economy (KE) is where knowledge is created along the process and obtains tangible benefits for society in the perspective of better performance in the fields of productivity and competitiveness, as premises for
sustainable growth. In other words, in a KE, the knowledge is the driver for
economic growth.
As we can see in the KEP model, the Knowledge Economy is the foundation and consists of four pillars:
- First pillar: Education and Training - for skilled workers who are totally
integrated into the long-life learning process and who are able to adapt
to the most challenging tasks in the field of innovation and creativity;
- Second pillar: Innovation System - at the level of business entities, research institutes, universities, consulting providers, all deeply involved
in the knowledge era and ready to increase the contribution of knowledge to productivity and competitiveness;
- Third pillar: ICT Infrastructure - designed on the modern concept of
digitalization, facilitator for development of knowledge process;
- Fourth pillar: Institutional Regime and Economic Incentive - framework capable to implement Knowledge Economy strategies, promoting
the benefits of knowledge as a resource for sustainable development.
Knowledge endeavor is a fascinating journey with a lot of challenges and
many benefits; it is not a low-cost travel but the economies which are investing in knowledge will succeed to be competitive on the global scale (Barnes
2013, pp. 1-10). This is the reason why, when a country decides to build the
KE foundation, it has to readapt and consolidate the components of KE: education and innovation systems, information and technology infrastructure,
to create an adequate institutional framework, and to offer an economic mo-
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tivation for progress. This is the layout of the already mentioned 4 pillars of
KE, and the interaction among these fields has to be concluded with a dynamic strategy to support KE implementation.
Sometimes the way is easy, sometimes it is much more complex, but the
results are spectacular. Turning back in the history, we know that the
Industrial Revolution (Stearns 2012) started in the UK from a new invention,
the steam engine. A valuable idea as it is, but more valuable as long as it was
introduced in the manufacturing sector to produce goods.
Then, a new stage of industrial revolution was developed by Germany
with cooperation between industry and education and took a huge competitive advantage on the global economy.
It was the United States’ time to understand better the ultimate technology
and to allocate financial resources for a performing education system in a direct connection with mass-production assembly lines. The new products developed were spread out all over the world, and acted as promoters for new
achievements in the technological field.
As a result, countries like Japan have started the competitiveness endeavor, understanding their role in the research-development-innovation
paradigm, with fast followers such as South Korea, Taiwan, Singapore and
Hong Kong deeply involved in electronics and high-tech technology and
equipment.
In the computer and information technology era, the results were more
spectacular. There were developed new domains, such as biotechnology,
nanotechnology, artificial intelligence and a totally new economy based on
the Internet. At this point, we already talk about the 4th Industrial
Revolution were Korea is a great performer.
There were great achievements, big progress, and many challenges especially during the oil or financial crises. We are still on the way because it is an
endless story, but we have to understand the importance of knowledge behind all these outstanding results. Moreover, in this context, we observe that
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knowledge is a key factor for progress and the ability of economies to manage knowledge for growth is depending on the desire to be more productive
and competitive.
Now, global leaders have to understand that we are living in a limited natural resources environment (Lacy and Rutqvist 2015) and the pressure over
the extensive exploitation of these resources becomes bigger and bigger. On
the other hand, knowledge is an unlimited resource, and we have to put at
the center of our development models the methodology of using knowledge
as the main resource. In the sustainable development theory, never has the
theme of decoupling the economic growth from the extensive use of natural
resources been more actual, especially for non-renewable resources, and to
move the emphasis on the area of smart growth.
2.2.2 Functionality
KE is a great facilitator for such a new approach, as long as it creates the
foundation for limiting the contribution of capital and labor for growth in a
quantitative way and it encourages the use of knowledge in a qualitative way.
Later in this study, I will come up with a complete analysis about contribution drivers to the formation of GDP, with special attention paid to
South Korea.
These four pillars can generate the maximum of results when they work
together in an integrated mechanism, with appropriate financial allocations
and continuous efforts for alignment. Here is the role of the institutional
framework to assure full capacity of such a complex interaction. Our example with establishing the Productivity and Competitiveness Center, acting in
the conceptual framework of Knowledge Economy Pyramid, is a practical
example of this new vision about sustainable growth. All the parties involved, Romanian, Korean, EU could take advantage of this model, considering that the framework could be replicated for any other economy.
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Depending on the level of development in the knowledge field, the KEP is
offering solutions for all the economies involved, considering the differentiated efforts for each participant. In this context, the concept of the
knowledge frontier is very important, and it will be analyzed deeper in other
sections.
So far, at micro-level, the potential of the Knowledge Organization has
been described. Next, at macro-level, we will describe the potential of the
KEP for increasing productivity and competitiveness. In preliminary stages,
the return on investment in education, information technology infrastructure, innovation, and capacity building, will be visible at the end of the
process considering the level achieved for products and services’ quality,
higher productivity and improved competitiveness, as smart premises for the
smart growth (Parker 2005, pp. 131-173).
***

A preliminary conclusion so far: KE is the foundation for a sustainable
growth in a modern society where is needed more innovation (Hutter et al.
2018, pp. 13-31), creativity and entrepreneurship in the processes, based on a
better education system, a more complex ICT infrastructure, and an adapted
institutional capacity.
Remembering the smart quotes at the beginning of this chapter, we have
to build a KE foundation on better knowledge about ourselves as individuals, groups or communities, better selection of the targets according to
the knowledge methodology goals, a more flexible and dynamic institutional
framework and an adapted measurement system for knowledge in the
economy.
Now, after we have thoroughly understood the KM methodology and we
have described the KE as a foundation for the new development model, it is
the appropriate moment to build the framework of the KEP model. The first
triangle of this structure is the Knowledge Triangle.
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2.3 Knowledge Triangle (KT)
“In today's environment, hoarding knowledge ultimately erodes your power.
If you know something very important, the way to get power is by actually sharing it.” 5)
Joseph L. Badaracco; Professor of Business Ethics
at Harvard Business School

2.3.1 The stakeholders and their roles
At the core concept of KT is the framework for collaborative integration
of university, research, and business. In some publications, we discover the
cooperation of science, business, research; in others are integrated the concepts of innovation and technology, in others education, and so on. All of
the concepts are useful for the KT approach, but it is very difficult to choose
when a version is better than the other.
Taking into account all the examples of the developed theories about KT,
in the KEP model, we are referring to the collaborative connections of three
correlations: university/science – business/innovation – research/technology.
The KT is raised upon the structure of Knowledge Economy referring to
Pillar I – Education and Pillar III – Information technology, with the central
axis education-business.
The value proposition of the KEP model is that all the related knowledge
ecosystems are working together in a robust structure with many interdependencies among all the stakeholders creating synergy for increasing productivity and competitiveness with a common goal: sustainable economic
growth.
Regarding the KT, and this is valid for all the other structures inside KEP,
there are secondary connections with all the remaining factors. The finding
5) Badaracco, L. Joseph. 2011. https://www.brighterstrategies.com/in-todays-environmenthoarding-knowledge-ultimately-erodes-your-power-if-you-know-something-very-importantthe-way-to-get-power-is-by-actually-sharing-it-joseph-l-badaracco/
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at this point is that: in the functionality of all three structures – Knowledge
Triangle, Triple Helix, and Smart Specialization – there is needed an outside-stakeholder which is not part of the basic structure (as it is defined in
theory and practice), but is contributing to the appropriate functionality of
the structure. In the KEP model, at any moment, all the structures and stakeholders are in the same environment and they have the capacity to interact
and collaborate each other, according to the needs of the system.
Turning back to the topic of this section, KT is the structure where universities are interacting with industry (business, companies, SMEs, start-ups,
spin-offs, incubators and other entrepreneurial initiatives) for better covering the needs of high-level education and skills for the Knowledge Workers
(Wallin et al., 2014). From the business angle, the most representative for
KT are the start-ups and spin-offs (Sabetti 2016, pp. 203-209), considering
the connection with research/technology correlation. At the same time, the
industry sends a strong feedback to the university to adapt the educational
curricula and plans in order to obtain more valuable results in the real
economy. An equal contribution in this interaction is played by the research
area, where the results are fully integrated with business in order to increase
the innovation. Universities are also a great provider of skills and education
for people in the research area.
The finding here is that none of the involved stakeholders play a passive
role, on the contrary, they play an active role and every correlation between
each other is a two-way approach, a push/pull concept for active
collaboration. If this mechanism is performing at the optimal level, the outcomes are the increased prosperity, job creation, and sustainable growth.
In a more competitive world, the capacity to adapt better to all the challenges regarding innovation, quality, creativity, and entrepreneurship, creates
the premise to strengthen the ability of global players to be more flexible, to
be more knowledgeable and to be more effective. In such a competitive environment it was born the idea to create strategic partnerships where uni-
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versities, companies and research institutes work together in order to increase the performance of their organizations in terms of products, services,
people, studies, programs, and projects.
Nowadays, to be competitive on the market, an economy has to take the
total benefits of the new technologies (Obijiofor 2015), to open up the field
of innovation and creativity in the business processes, to invest much more
in research and education. This is the reason why such a structure as KT
comes with benefits for the participants. The main target for KT is to create
economic value as a result of the stakeholders’ interaction. Another target of
the same importance is to increase the power of adaptability, flexibility, and
dynamism in a competing world.
The things are evolving and, for example, newcomers in this competitive
environment have succeeded to diminish the contribution of Europe and
USA at the global R&D market to below 50%. Countries from Asia, like
Korea, India, China, and Japan are very active in the market of innovation
and technology.
In the last years, the new markets were opened in totally new sectors (Lin
2012), such as renewable energy, lowering CO2 emissions, businesses related
to the Internet, nanotechnology, biotechnology, and many others sectors. To
keep up with these challenges in a competitive environment, an organization
cannot act individually. This is the reason why universities, companies and
research institutes have decided to unify their competencies, to set up common goals and effective strategies, and above all, to disclose the complementarity of their activities in a framework like KT.
2.3.2 Evolution of the concept – establishing the European
Institute of Innovation and Technology
The inception of this concept was located in Europe and evolved continuously, as long as the number of KTs has increased permanently. This ini-

2. Concepts and definitions – describing the relevant knowledge methodology, the foundation, and the structures of the economic mode • 57

tiative had financial support from the European Union through the
European Commission by dedicated programs, such as Horizon 2020 today
or Framework Programs (FPs) in the past. From the institutional point of
view, this led to the creation of the European Institute of Innovation and
Technology (EIT), which acts both as facilitator and enabler for creating
KTs.
Initially, the first official commitment on the way to put knowledge at the
core goals in the European Union was taken with the Lisbon Strategy, in
2000, with the famous overall goal “EU the most competitive and dynamic
knowledge-based economy in the world”6). The target was to allocate 3% of
GDP for research and development with a return impact of 0.5% on GDP
growth and more than 400,000 new jobs each year. Because of the low degree of harmonization at the EU level, the strategy failed and in 2005 was renewed with new objectives, more specific and more realistic. European
Institute of Innovation and Technology was created in 2008 as a concrete action of the new agenda of EU in order to promote the knowledge methodology as a common strategy among the member states.
The first output of the EIT was establishing the so-called Knowledge
Innovation Communities (KICs) as strategic alliances of universities, companies and research institutes mainly. Through these communities, the newly
created framework planned to speed up the growth rate and increase competitiveness, taking into consideration some incentives for innovation
improvement.
By this approach, the EU succeeded to use the KT as an engine to stimulate research and innovation in an institutionalized manner. A simple but
effective initiative in the capacity building direction was the trigger for reinventing innovation system at the EU level and removing some obstacles,
such as fragmentation of the innovation strategy, not using the research infrastructure at full capacity, weakening the entrepreneurial environment, los6) http://www.europarl.europa.eu/summits/lis1_en.htm
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ing talents, and many others. According to the Global Manufacturing
Competitiveness Index (Deloitte 2016), the most critical driver for manufacturing competitiveness is talent.
We can say that this is a great example of how important it is to create an
effective strategy and to set up smart goals in order to be more competitive
in the market. Anyway, creating the framework of Knowledge Triangle was a
very good idea, but the EIT has realized that something is missing: local
administration.
Previously, one of the important findings of this research study was mentioned: in any of the structures, as they are working separately, there is needed an outside-stakeholder to assure the functionality of the structure. In the
KEP model, all the structures and stakeholders could interfere at any moment and collaborate with each other.
For this reason, it is necessary to underline the comprehensiveness of the
Knowledge Economy Pyramid (KEP) which succeeds in a very concise way
to include all the relevant actors. On the one hand, KEP is creating the
framework for all the stakeholders to work together, to set up common goals
and specific strategies, and on the other hand to keep the autonomy and
freedom for action for everyone involved.
By this explanation, it is needed to highlight the completeness characteristic of the KEP. Later on, when we introduce the activities of the Korea
Productivity Center, there will be described the aspects to be improved and
the benefits to adopt the KEP model.
2.3.3 Knowledge Innovation Communities
Now, remembering the definitions of Communities of Practice (Serrat
2017, pp. 581-588) and ba, the place for sharing knowledge, considering the
example of these Knowledge Innovation Communities, it is important to
add that European Institute of Innovation and Technology (EIT) is organiz-
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ing meetings of KICs in some special places for sharing knowledge, the
so-called CLC (Co-location Centres).
By this exemplification, we have to prove that KM principles are working
in the real economy (Tsakalerou and Lee 2015, pp. 242-249), and a new
model of development based on the smart use of knowledge, such as KEP,
is an upgraded concept, a more complete and effective one.
The goal of the KICs is to create a knowledge environment which facilitates generating the new ideas, increasing the skills, reshape business models,
all these for fostering innovation. There are 8 KICs in different domains (6
already created, 2 on the way), such as climate, digital, food, health, energy,
natural resources, urban mobility, and manufacturing. All these fields are responding to the most important social needs, but we should not exclude the
possibility to establish new cooperation structures under the Knowledge
Triangle (KT) in the future, according to potentially new societal challenges.
Basically speaking, these KICs are not new formal entities, but rather just
strategic alliances between academia, research institutes, and companies,
governed by the needs to be innovative, to be competitive and to consolidate
sustainable ways to increase economic growth. They act somewhat like CoPs
but in a more structured and bureaucratic way.
2.3.4 Measuring performance in innovation
On June 22, 2018, a new report was released by the European Innovation
Scoreboard, referring to the performance in innovation among the EU
member states, also across the entire Europe, neighborhood and other global important players on innovation field. The analysis reveals the innovation
map and points out the situation at the level of each country, as you can see
in Graph 2.3.4.1.
In this analysis, there are taken into consideration a total of 27 indicators
according to the main innovation drivers: Human Resources, Attractive
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Research Systems, and Innovation-friendly Environment. From the information provided, we find out that the performance at EU level has increased with an average of 5.8% since 2010. It is difficult to say whether this
improvement is the result of EIT activity, or better said, it is hard to provide
an accurate answer to the question: what is the contribution of EIT activity
for this improvement?
As you can see, in the EU, the R&D system is very polarized in terms of
performance. The best results are accumulated in Western Europe, and
more specifically, in the old member states. For several years in a row,
Romania has been a modest innovator and is situated in the last position.
Since 2015, considering the cooperation with the Republic of Korea,
Ministry of Strategy and Finance (MOSF), through the Knowledge Sharing
Program implemented by the Korea Development Institute (KDI), I was involved in the project coordination team at the country level. This is the reason why we checked the trends every year, but unfortunately the position of
Romania has remained similar over the last years.
Graph 2.3.4.1 EU performers in innovation – 2018*

Coloured columns show Member States’ performance in 2017, using the most recent data for 27 indicators, relative to that of the EU in 2010. The horizontal hyphens show performance
in 2016, using the next most recent data for 27 indicators, relative to that of the EU in 2010. Grey columns show Member States’ performance in 2010 relative to that of the EU in 2010.
For all years, the same measurement methodology has been used. The dashed lines show the threshold values between the performance groups in 2017, comparing Member States’
performance in 2017 relative to that of the EU in 2017.

* Source: EU Innovation scoreboard – 20187)
7) https://ec.europa.eu/docsroom/documents/30281
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This is the biggest challenge on the Romanian side for creating the
Productivity and Competitiveness Center in order to boost the country
performance. As was mentioned before, the KEP model is developed to fit
into any economy in the world. The differentiation by every country consists
of the effort to make, considering the level of readiness for implementation
of the knowledge methodology.
The same report shows that the EU has reduced the gap with USA and
Japan, but is still lagging behind the performance trend of Korea – the innovation leader at the global level, as you can see in the Graph 2.3.4.2.
Korea shows almost 24% better performance than EU, with the trend indicating an increase in this gap. As reference, in Table 2.3.4.3 is represented
the macroeconomic situation comparing EU with Korea.
Graph 2.3.4.2 Global performance*

* Source: EU Innovation scoreboard – 20188)

8) https://ec.europa.eu/docsroom/documents/30281
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Table 2.3.4.3 Structural differences between EU and Korea*
Structural difference

KR

EU

35,100
2.8
5.3
24.9
69.8
29.0

38,500
2.1
4.6
24.1
71.3
14.1

9.6
0.57
14.7
337.0
3
5.0

6.6
3.60
19.7
175.6
25
3.7

83.9
1.8
3.9
1.0

76.9
1.9
3.5
1.2

51.0
0.5
73.1
523.2

509.8
0.3
65.4
117.1

Performance and structure of the economy
GDP per capita, PPP (international $)
Average annual GDP growth, %
Employment share in Agriculture
Employment share in Industry
Employment share in Service
Manufacturing – share in total value added

Business and entrepreneurship
Total Entrepreneurial Activity (TEA)
FDI net inflows (% GDP)
Top R&D spending firms per 10 min population
- average R&D spending, min Euros
Number of Unicorns (April 2018)
Buyer sophistication 1-7 (best)

Governance and pollcy framework
Ease of starting a business
Basic-school entrepren education and trainging (1 to 5 best)
Govt procurement of advance tech products (1 to 7 best)
Rule of law (-2.5 to 2.5 best)

Demography
Population size, min
Average annual population growth, %
Share of population aged 15-64
Population density (inhabitants / km2)

* Source: EU Innovation scoreboard – 20189)

In spite of this evidence, if we take a closer look and compare Graph
2.3.4.1 with Graph 2.3.4.2 we can see that at the EU level, there are eight
countries with a better performance than Korea, as follows: Korea 123.7,
Belgium 124.4, Germany 126.5, Luxembourg 128.1, UK 128.5, Netherlands
135.9, Finland 136.1, Denmark 140.1, and Sweden 149.0. There are several
others (three) not so far. So, all these countries perform better than Korea
considering innovation performance but the average performance of the EU
is contaminated by the underperformance of member states like Romania,
32.9, in last position. In other words, above the average level, all the other
EU countries are, more or less, at the same level as Korea or even better.
9) https://ec.europa.eu/docsroom/documents/30281
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The reality at the EU level is that the convergence between countries is still
on the way, and there are big differences between the old member states Western Europe, and new member states - Eastern Europe.
It is the same situation with several regions in the US or China; considering the very large territory of these countries, the convergence is much lower
than Korea. What I would like to underline here is that for a more objective
comparison in the innovation field, we have to consider homogenous regions and not countries. For example, in the US there is a huge innovation
gap between the East and West coasts, or states such as Massachusetts,
Washington DC, Maryland, California and Washington, on the one hand,
and Midwest or wild regions, states such as South Dakota, Oklahoma,
Mississippi, Tennessee, or Louisiana, on the other hand. Considering the
high level of specialization and access to the international market at the global level, the competition is much more related with regions, not countries.
This is the reason why the scope of this book is not highly centered on statistics; to have a more accurate picture about innovation, creativity and entrepreneurship, we have to go deeper.
2.3.5 Necessity to improve the Knowledge Triangle
There is enough room for improvement considering the results at the EU
level, and the KEP model proposed by this study will be a good option to rearrange the efforts towards a higher position achievement in the global innovation performance. This model is a great opportunity to anticipate better
the challenges ahead and to create a better institutional platform to absorb
the new concepts: the 4th Industrial Revolution, Internet of Things,
Artificial Intelligence, Smart Factories and many others.
The examples of EIT and KPC are very complementary ones, considering
the concrete performance of these two entities. Now, it was time to provide
a short analysis for the EIT and later on, in another section, we will introduce the case of the KPC.
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Now, referring just to the EIT, we observe that besides the lack of conceptual framework capable to include all the actors involved in the innovation and development process, as we mentioned before, there are some
downsides to underline. The problems of the functionality of KT in Europe
result from a too bureaucratic approach. As long as the creation and functioning depend a lot on the financial support of the European Commission
(the budget allocation for the next period 2021-2027 is about 100 billion
Euro), the system becomes quite sluggish: it is necessary to wait for call of
proposals, to submit application forms, to obey with quite strictly guidelines,
to follow a pretty bureaucratic procedure, and many other factors. But bureaucracy is at the very core of EU functionality as long as all the 28 member
states have the same rights and the European Commission is playing the role
of decision maker as central entity in the implementation process of these
programs.
Considering the benefits of the financial support, the reverse effect is that
all the KICs newly created have to maintain the post-implementation path
(targets, objectives, indicators) for 7 – 15 years after the end of the project;
this aspect is quite challenging in a free market, considering continuous
changes at the global level. So, we can say that the frame is pretty rigid.
***

The preliminary conclusion shows that the solution of Knowledge
Triangle (KT) institutionalization is a very good one because it makes possible the scope-oriented collaboration among universities, research centers
and companies, and this could be the best practice to adopt in Korea or at
the Asian Productivity Organization level. Moreover, KT is a tangible example proving that knowledge methodology is in place in a conscious way, according to an action plan and related strategy. Probably, this is the point to
be improved in the Korean economy, the awareness about the benefits of
Knowledge Management (KM) implementation at the organizational level.
Next, we will analyze the other triangle of the KEP structure, the Triple
Helix.
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2.4 Triple Helix
“Mutatis mutandis, the development of scientific and technological knowledge
has become a structural condition and a limiting factor
on further socio-economic development.” 10)
Loet Leydesdorff; Professor of Innovation Technology
at University of Amsterdam

2.4.1 Structural harmonization in the Knowledge Economy Pyramid
Now, the KEP model is receiving a new structure called the Triple Helix
(TH), a collaboration facilitator with the participation of three knowledge
ecosystems: university, business, and government (Etzkowitz 2008). Up to
now, the model is still maintaining the central axis which assures the two-way
flow between academia and industry. The newcomer in our model is the authority, part of the public administration, at the local, regional or national
level, depending on the size of cooperation, the complexity of the program
or dimension of the objectives.
We have to make the distinction between government and public administration, considering the government with the role of coordination, policy-making, and authority, on the one hand, and administration as the specialized apparatus and professional personnel in charge with the implementation of the strategies, programs, projects developed in the public
sector, on the other hand. Anyway, the correlation government/ administration is very important for the KEP model and it covers the entire public
sector from decision-makers and leadership to specialists and experts. This
correlation will be analyzed in the next chapter, in a dedicated section.
Here, we are talking about another triangle in the KEP model, where the
university plays an important role, but also companies (industry, SMEs,
start-ups, spin-offs, incubators, and other entrepreneurial initiatives) contrib
10) Leydesdorff, Loet. 2010. “The Knowledge-Based Economy and the Triple Helix Model.”
Annual Review of Information Science and Technology, No.44(1), pp365-417. (January)

66 • KNOWLEDGE ECONOMY PYRAMID: Transforming Knowledge Value in Increasing Productivity and Competitiveness

ute to the entrepreneurial knowledge ecosystems, and the most representatives for TH are the SMEs. In this area of cooperation, a key factor is the
government (public authorities).
Every country is edifying its own innovation system but it is very important to have in mind the economic impact. At this point, a big contribution is played by the SMEs and their ability to boost entrepreneurship in
the innovation and creativity field as a result of cooperation with the universities and public authorities.
In this equation, a critical point is the commitment of research institutes
and the local community, and if we look at the model of the Knowledge
Economy Pyramid we can easily observe that these actors are also involved.
Once again, all these structures, Knowledge Triangle, Triple Helix and Smart
Specialization taken separately do not cover all the segments of knowledge-driven factors.
In the previous section, when the structure of the Knowledge Triangle
within the European Institute of Innovation and Technology was described,
we observed that cooperation with the local community is also important
but not covered in the structure. Here, when we go over relevant literature,
we’ll identify the new concept of Quadruple Helix (Oscar 2017, pp. 39-64)
which originates from Triple Helix but with a new component, the local
community, as representative for society. Fortunately, in the KEP model it is
not necessary to change the genuine functionality of the structure, as is the
case of TH here, because the other knowledge stakeholders are partners in
the general framework and they collaborate each other.
By these examples, the most important point is to underline the limitations of the structures taken individually. Here are also some other inconvenient aspects: the complexity of terms creates confusion, some authors use
alternative terminology for the same concept, the functionality of intrinsic
structure is not covered by reality. In spite of these mismatches, the original
structures, as they were defined at the beginning, are very efficient and all
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these concepts have to be integrated into the modern economy. This is the
reason for building up a much more comprehensive model where we have all
the benefits of any knowledge structure, but also the interaction with the
others in the attempt to improve quality, productivity and competitiveness
through innovation, creativity, and entrepreneurship.
2.4.2 The outline, concept, and stakeholders
Triple Helix is a host field for the private-public partnership where the
government could cover public needs by cooperating with research centers
and educational institutions. By facilitating the access to some public infrastructures, the local authority could open an effective collaborative platform
between university and business. In Europe, by this approach, there were established some important hubs in different domains: digital innovation, cyber security, water management, waste management, and biodiversity.
In 2016, it was a great responsibility for me to be appointed by the
Romanian Government to coordinate the administrative work for establishing a European research hub called Danubius – Research Infrastructure11), in
the scientific field of biodiversity, located in our country, with a budget of
150 million Euro. This cooperation also involved the Agency for Research
and Innovation, two local research institutes, several universities across the
Europe, and many other actors. The distribution of stakeholders is provided
in Figure 2.4.2.1.
Triple Helix is a structure for its components (university, government,
business), to interact and create specific relationships, assuring the functionality of cooperation within the mechanism of knowledge creation for innovation and economic growth. These interactions disclose the synergy between stakeholders represented by functional creativity with a great impact
on regional development.
11) http://www.fonduri-ue.ro/images/24.11/Ordin_2415_2016.pdf
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Figure 2.4.2.1 Danubius Research Infrastructure*

Components
Hub (Romania)
Nodes:
Observation (UK)
Analysis (Germany)
Modelling (Italy)
Social & Economic (Netherlands)
Supersites:
Elbe Estuary (Germany)
Thames Estuary (UK)
Nestos (Greece)
Danube Delta (Romania)
Ebro-Llobregat Deltaic System (Spain)
Szigetkoz (Hungary)
Po Delta-Venice Lagoon (Italy)
Lake Lunz (Austria)
Data Centre (Romania)
Technology Transfer Office (Ireland)

Hub
Node Lead Institution
Technology Transfer Office
Data Centre
Supersite
Countries with institutional partners
Countries having issued a letter of support

* Source: Danubius RI - The International Centre for Advanced Studies on River-Sea Systems12)

In order to facilitate the cooperation within the TH, there were developed
some innovation initiatives at the EU level, such as Innovation Union strategy with the objective to create innovation ecosystems where the innovative
ideas are transforming in new products and services.
In spite of the fact that the effect of TH is obvious at the local level, in this
frame the university has a critical contribution for cooperation with the government and industry. As the situation has evolved, what is so-called the
“third mission” of the university plays an active role on the collaborative
networks. By the “third mission” of the university, we understand the function of an educational institution to be involved in the social and economic
development. In other words, a higher education entity does not limit the
functionality just for education and research; it is deeply involved in the de12) http://www.danubius-ri.eu/front/wp-content/uploads/Brochure_Danubius.pdf
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velopment of the local community. During the master program I attended in
the USA, I observed the concept at the origins and the University of
Wisconsin – College of Business Administration, where the program was developed for a while, has integrated a “Small Business Center” where the local
industry representatives were coming and asking for help in order to develop
new or more complex projects at the local level.
By adapting their activity to the social needs, the universities act as a reservoir for the new talents (Plucker and Peters 2016) who are highly educated
students, with tailored specialization on the market needs, who are able to
run their own business or to enhance the entrepreneurial environment in already created companies. Nowadays, it is quite common to hear about business incubators or labs, start-ups, spin-offs, scientific parks and so on. All
these initiatives, in one way or another, are the result of the cooperation
among the actors like university, companies, and administration.
It is well-known that in the US, the universities are providing also technological or research solutions considering the real orders coming from the
business environment. This function, to create new technology as a demand
of the market, is starting to spread out all over the world.
2.4.3 Outlooks
From the theoretical point of view, TH is offering a combined approach
between an institutional outlook and an evolutionary outlook (Leydesdorff
2012, pp. 25-35). From the institutional point of view, TH is a cooperation
premise of government, academia, and industry and each of these actors
could play the central role and the others to serve as contributors, depending
on the scope of collaboration, size, complexity and so on. In more centralized economic regimes, the government is at the core of this cooperation
and this is beneficial as long as the result of cooperation could be a public
good, or the government could contribute with a costly research infra-
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structure, or the government is providing a financial support for the common projects.
There are situations where the economic environment is more relaxed and
the role of the engine in TH architecture is played by the companies. This
approach is also beneficial, as long as the industry better perceives the reality
on the market. The disadvantage here is that business entities, in the sake of
profit, do not encourage research expenses that are not clearly connected
with the value for money, nor do they encourage experimentations or expansive tests.
The concept “value for money” (Bourn 2007) is describing the optimum
balance from three perspectives: economy, efficiency, and effectiveness;
there is no methodology in place, just a reasonable perception about using
the resources in a right way.
Finally, the most desired model of TH is the one with the university in the
central position. This layout is more appropriate for knowledge methodology and fits in better within the Knowledge Economy Pyramid (KEP)
model.
Nonetheless, it is necessary to create a balance among these three angles in
such a way to perform at the optimal level, or otherwise the concept of TH
does not work proper anymore. By interfering with each other, these entities
are capable to generate innovation, to stimulate creativity and to foster
entrepreneurship. Probably, in most of the cases, from the knowledge perspective, this is the definition of synergy. The stakeholders are acting in their
complementarity, responding in this way to their initial needs to express their
strengths and to mitigate their weaknesses inside a collaborative platform.
The other outlook, the evolutionary one, is more related to the opportunity to create the TH. For example, in the EU there are a lot of projects financed by the European Funds, so the TH is created to fulfill a special need
in order to assure the eligibility of participants for non-reimbursable financial
support. This evolution could be very beneficial for all the actors involved,
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as long as this means they are succeeding to obtain resources for their activity, as it is the case of Danubius-RI project, mentioned before.
TH is neither a bargaining nor a compromise. The most important thing is
to align the strengths and the weaknesses for every participant and to create
complementarity with each other. Keep in mind that in a way or another,
university, government, and company already have their own place in the real economy, with statutory documents, strategy, organizational structure,
functions, targets, and goals. Only the complexity of a quite volatile external
environment is the trigger to find a solution for a better adaptability, and
more important, as it was mentioned before, to anticipate the change in the
socio-economic climate.
2.4.4 Cycle and functionality
When we talk about the TH we consider consensus and synergy. All the
stakeholders have to feel their interests are well represented in this
cooperation. The cooperation will not work if a goal is not satisfying the
needs of the participants. There is a pessimistic approach because the harmonization task is not straightforward, especially at the beginning, but
throughout the collaboration process, smart and innovative solutions could
occur which impact the readjustment or refine the goals or interests. There is
also an optimistic approach when, at a glance, everything seems to be easy
and the synergy still arises in every moment. Either pessimistic or optimistic,
in TH the actors have to be realistic. With the contribution of the
Knowledge Management (KM) tools, they could enhance the value of collaboration, the space of sharing knowledge and the abilities to set up smart
goals.
From this perspective, when the TH is in place, we can consider the necessity to generate ecosystems, such as:
- Knowledge Ecosystem – creating Knowledge Organizations (KO),
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Knowledge Workers (KW), build up the ba (place for creating knowledge) and many other tools, techniques, and methods to use knowledge
as a critical asset in collaboration;
- Innovation Ecosystem – the role of clusters and entrepreneurship as it
will be depicted in the next section, Smart Specialization;
- Consensus Ecosystem – here is important the alignment process of the
strong points and weak points in the cross-cooperation framework, balancing the interests and create synergy.
Based on general management theory, we talk about a cycle regarding the
dynamics of the TH, with five stages:
- Conception – identifying a common need with impact in a certain area;
- Development – generate solutions to cover the need;
- Maturity – facilitate full capacity of development for the action plan and
related activities;
- Revising – the process of readjusting the activities in order to obtain
maximum synergy;
- Sustainability – consider the lesson learned and replicate the example
for other needs and restart the cycle.
***

A preliminary conclusion at this stage is that the TH approach offers the
solution for a better understanding of the complementarity concept at the
local or regional level, by taking into account the collaboration of university,
government, and industry. Throughout my 4 years of experience in the governmental cooperation program with Korea, I found out that the elements
of these structures are functioning in the Korean economy, but not under
the same terminology and ‒ this is the most important thing ‒ not with the
same functionality. Now, remembering the 2018 report released by the
European Innovation Scoreboard, somebody can tell us that Korea is already a performer at the global level. At first glance this is true, but it will be
explained later on that there is ample room for improvement.
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In addition, by practicing knowledge techniques in a more conscious way
and within the already developed knowledge structure, it is possible to create
a much more competitive advantage for Korea considering some strategic
assets are already in place. And finally, considering also the example of
Korea, it will be necessary to carry out a better alignment of the achievements in terms of innovation, productivity and competitiveness with the
economic growth, increasing rate of GDP, and especially the welfare of the
population. This is an argument with significant implications for the Korean
economy, as we can see in the next sections.
Now, the framework of the KEP model is coming to an end, there is one
structure still to come, and this is Smart Specialization.

2.5 Smart Specialization
“The notion of smart specialization defines a worthy process of diversification
through the local concentration of resources and competences
in a certain number of new domains that represent possible paths
for the transformation of productive structures.” 13)
Dominique Foray; Professor of Management Innovation at
Lausanne University

2.5.1 Build up the concept
At the origin, the concept of Smart Specialization (Foray 2015) was disclosed in 2009 in Europe as a solution to the concern raised by the increasing
gap in productivity between the EU and its most relevant competitors. At
that time a screening process of the EU landscape revealed an economy with
a low level of productivity.
As we already have seen in a previous section, that was toward the end of
13) Foray, Dominique. 2015. Smart Specialisation: Opportunities and Challenges
for Regional Innovation Policy. New York: Routledge.
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the reinforced Lisbon strategy, when the lack of productivity generates concrete decisions to change the situation. It was a dramatic shift from the sectors with low productivity to the emergent domains, like information and
communication technology. Lesson learned here: it is important to find solutions in order to overcome the development issues, but more important is
to take action before the change to come.
Now, Smart Specialization is an innovation-driven paradigm, a structure
dedicated to the regional development, designed to create partnerships for
innovative entities to express louder in the real economy, in order to spread
innovation in several domains for improving productivity, competitiveness
and to contribute to the increasing rate of GDP.
In the context of the Knowledge Economy (KE), this new concept is focused on aligning regional development with general trends on the global
market, through innovation, entrepreneurship, and creativity. Briefly, with
the support of SS tools, it is easier to identify some opportunities at the local
or regional level and to take action for having benefits of a future improvement of activity in related fields.
In order to support this mechanism at the regional level, it is necessary to
deploy new strategies directly linked with the economic performance. In the
first instance, it is necessary to discover the seeds of innovation and entrepreneurship in some advanced sectors, then to elaborate a customized SS
strategy. Considering this approach, it is necessary to allocate available financial support to cover these priorities in innovation, in such a way to deal better with the future challenges.
These roots of innovation have to be combined with specific assets at the regional level in the perspective to stimulate competitiveness in a more extended
market (EU-CoR 2016). For this reason, in the context of SS, it has to encourage local initiatives and best results in the matter of innovation, creativity, and
entrepreneurship, based on an advanced assessment methodology implemented with the scope to measure better the regional performance.
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2.5.2 Stakeholders and partnerships
In the SS structure, on the one hand, we have the cooperation of business
and education knowledge ecosystems, which form the central axis in the
KEP model, with local innovation knowledge ecosystems represented by innovative entities, such as clusters or any other similar structure, on the other
hand. SS is very connected with the local specificity, and this is the reason
why the local/regional community is playing a critical role.
In the construction of the concept, the word smart is referring to the ability to identify and to provide financial support for emergent fields in R&D
especially, with a big potential for development. Like in the other previous
structures the keyword is synergy, even though, more or less, the partners are
different.
The ability to move fast is a smart decision indeed, and the mechanism of
SS is helping decision-makers to follow the appropriate procedure for a
timely identification of innovation roots. By this rational and unitary approach, all the local initiatives are scrutinized and the granularity of the system is eliminated by having the appropriate strategy in place.
In a few words, the process consists of two main fields of activity: on the
one hand to prioritize the most relevant sectors correlated with innovation,
productivity and competitiveness, and on the other hand to identify local initiatives and to create an incentive and fair system for best results (Madelin
and Ringrose 2016). Creating a smart connection between resources and local priorities is the premise for competing with success in the global
economy.
The keyword in this approach is the differentiation factor, which is similar
as in marketing strategy, a very important issue according to Professor
Stephen Brokaw, from University of Wisconsin. A local player has to find
ways to come up on the market with an original idea which somehow makes
the difference amidst tough competition. The strategy is concentrating on
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the resources allocation for key priorities in order to create a competitive
edge on that region by reinforcing the strong points and mitigating or even
eliminating the weak points or find complementary support in order to obtain economic impact.
2.5.3 Smart Specialization Strategy (S3)
The characteristics for SS Strategy (called also S3 in the related literature)
are connected with the specificity of a certain area where the cooperation of
education system, industry and local initiatives, developed for example by
the clusters, discloses new opportunities for knowledge creation in such a
way to create more value for innovation, creativity and entrepreneurship
(Jager 2017, pp. 29-35). By S3 the main accent is put on research and development, creating a balanced approach for innovation capabilities and economic environment.
In this case, the synergy created is stimulating a knowledge flow for innovation, even though in the absence of S3 the level of performance it was
not so high.
In fact, even though we are talking about the different actors, we have the
same rationale as the previous two structures, Knowledge Triangle and
Triple Helix: it is not necessary for the partners in this collaboration to be the
best, taken individually, but the plus of the framework is to create complementarities among the actors and deliver the optimum results.
In a simple way, if there are some local resources of knowledge with great
potential for economic impact, the role of Smart Specialization Strategy is to
disclose this potential, to open the knowledge flow and to let it be managed
by the stakeholders in order to contribute to the economic growth. In parallel with this goal, by applying S3, a local initiative will come feasible and
ready to be delivered on the market. It is important to ensure some intensity
of the local innovation initiative in order to be successful.
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2.5.4 The process of implementation
When we talk about the differentiation factor in the market (Kotler et al.,
2017), we are referring to those particular advantages in research, technology, strategic development (resources) at the regional level, all these being
able to confer a direct correlation with sustainable growth. To gain optimum
results, it is necessary to combine this specificity at the regional level with a
smart strategy in order to prioritize those initiatives with real potential for
development in the global market. In this context, an important role is
played by the governmental side. This is the reason why even in the public
administration it is necessary to cultivate entrepreneurial skills when we are
referring to Smart Specialization.
The implementation of Smart Specialization consists of such a flow as
seen in Figure 2.5.4.1.
Figure 2.5.4.1 Smart Specialization implementation flow*
1. Analysis:
- Regional specificity
- Innovation potential

4. Prioritization:
- Sectors
- Fields

2. Commitment:
- Participating
- Ownership

5. Elaboration:
- Strategy
- Action plan

3. Vision:
- Anticipate changes
- Envisage context

6. Assessment:
- Monitoring
- Evaluation

* Source: the author own representation
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S3 (Smart Specialization Strategy) is about the combination of already
identified innovation initiatives, the creation of a competing business environment, and the vision on the regional government side. Coming to the approach of knowledge, at the origin of S3 there are developed knowledge
flows among clusters, community, and any other innovative bodies, and later
on, in the process, the government gives its support in order to create an
economic advantage.
2.5.5 The roles and functionality
In order to avoid any misunderstanding or miscommunication, in the SS
approach it is recommended that the government listens to the voice of the
entrepreneurs, to facilitate those places for sharing knowledge, to understand how the business does it work, to have more economic perspective
about any innovation initiative. When the knowledge flow is in place according to the knowledge methodology principles, some results could be selected
in order to be evaluated as potential reliable initiatives with economic
impact. Then, the government could decide about facilitating those initiatives by a public investment allocation.
Smart Specialization is a cooperation framework to create advantages for
regions with unexploited potential from two perspectives:
- Less-developed regions, where some local initiatives could change the
situation in a visible way after implementation of S3
- More-developed regions, where the potential is not fully exploited in
terms of valuable knowledge or highly effective synergies
Smart Specialization could be very efficient in itself when conducted with
professionalism, creativity, and ability to understand opportunities of the local development. In the context of the Knowledge Economy Pyramid, the
SS structure is more powerful and more effective. From this perspective,
some actions are suitable, as follows:
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- Facilitate the commitment of Knowledge Organizations – these are more
reliable to produce innovation, creativity, and entrepreneurial outputs;
In this context, it is necessary to underline that SS is not a one-day procedure, meaning it could generate outstanding results with a great impact in a very short time, but some preliminary steps are necessary to facilitate what is called a knowledge-driven environment;
- Facilitate development of knowledge creation – the concept of
“knowledge is power” in individual interest is obsolete, it remains as a slogan for newcomers who are not familiarized with the sharing concept;
knowledge is at a maximum value when it is disclosed and shared with
others. From this perspective, Knowledge Workers are the agents, the
spillovers in the knowledge creation spiral;
- Nurturing these places with Knowledge Workers – when we talk about
workers in the context of knowledge, we are referring to the skilled and
high educated specialists with particular concern in their field of activity, driven by innovation and creativity behavior with entrepreneurial
abilities and the need to collaborate with their colleagues in order to
solve a particular problem;
- Create a knowledge environment based on mutual respect considering
the interest and the common goals of the group; it is not possible to
foster any SS implementation initiative without creating trust, confidence, and empathy among stakeholders;
2.5.6 Bottom-up approach
Taking into account these details about the functionality of SS and the effectiveness to discover and nurture innovation in the regional development,
we have to keep in mind the correlation between productivity and innovation: when innovation is well developed the rate of productivity increases in organizations or regions with full potential exploited, and also
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there is a boost in productivity rate when innovation is smart distributed in
not so developed organizations or regions (World Bank 2017).
In SS there is a bottom-up approach where the local clusters, community,
education and research institution, and local administration facilitate and enable entrepreneurial initiatives, innovation, and creativity, then put them in a
coherent policy in order to establish the operational framework.
For the SS approach, there is a great perspective of internationalization as
long as the borders are not barriers to create partnerships between related
actors. This is a plus for gaining benefits from some particular situations in
order to give the full support to the entities from other territories to interact
in a constructive way with innovation spillovers from a different country.
Smart policies could be conducted to discover the hidden potential for cooperation in the cross-border approach.
For the Republic of Korea, there are some development risks considering
the geopolitical context. This is the reason why developing the S3 approach
could be beneficial for future development. Of course, in a way or other,
some specific components of Smart Specialization function to create
cross-border partnerships in the field of innovation, R&D, technology or
general development. In this context, there are some premises that the
awareness of the S3 impact on growth could be a reason to apply the strategy
as a whole, as a robust mechanism to discover and materialize the regional
potential.
2.5.7 Research and Innovation Strategies for Smart Specialization
The most appropriate way to put Smart Specialization in practice is to apply the guide for Research and Innovation Strategies for Smart Specialization
(RIS3). The starting point is to identify the potential of local actors to share
the same perspective about the future development of the region, from the
perspective of innovation with impact on the growth rate (Clar et al., 2015).
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Then, it is helpful to conduct a mapping process for the targeted region in
order to underline the gaps in innovation or any overlapping needs.
Considering the results of this process, the strong points and weak points
will be identified, which will then make it easier to realize the work for prioritizing the local initiatives in correlation with the needs and potential. In this
endeavor, it is necessary to keep in mind the concept of the Knowledge
Economy and to try to create this Smart Specialization structure considering
the pillars of education, innovation, technology and institutional regime.
Considering the process described above, according to the RIS3 guide, it
becomes opportune to develop a self-assessment tool to support the decision by evaluating the readiness for the SS approach, such as:
- Concluding what the strong points are and where the opportunities lie
to create a specific advantage for that region;
- Finding the weak points and specific problems for innovation (barriers,
threats, risks)
- Create premises for the commitment of the appropriate partners;
- Identify relevant spots in order to design the roadmap.
***

To conclude this section, we have to underline that RIS3 is effective when
it works together with Triple Helix because of the involvement of the local
government. This is the reason why the Knowledge Economy Pyramid offers the most reliable economical and institutional place to create a better
correlation between Smart Specialization and Triple Helix.
Moreover, to conclude this chapter, considering the contribution of the
knowledge methodology to the elaboration of an effective Smart
Specialization Strategy, the synergy with Knowledge Triangle is highly beneficial for smart development by stimulating innovation, creativity, and entrepreneurship in order to increase productivity and competitiveness.
These are the premises for a high rate of economic growth through sustainable development in the perspective of enhancing the quality of life, to
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create welfare and social inclusion for people. When this construction is supported by the pillars of the Knowledge Economy as a foundation, the adaptation process to the global challenges from the economic perspective becomes more effective.
At this point, the model of KEP is created, the structures are defined, the
overall synergy is emphasized and the value added is described. Basically
speaking, the proposed model is using the knowledge as a smart resource by
creating economic value on the way from the education system to the business knowledge ecosystem with the involvement of research and technology,
government and administration and finally clusters and community.
All these key drivers are supporting the transformation of knowledge in
economic value and they receive back much more value for their
contribution. This is a dynamic effect of using knowledge resources from
different stakeholders with impact on sustainable growth.
For our particular case, in order to create the Productivity and
Competitiveness Center, based on the Knowledge Economy Pyramid, there
are two scenarios:
- First scenario – for country/regions far from the knowledge frontier,
with a low level of innovation and low productivity, as in the case of
Romania, basically speaking it is necessary to start from the scratch and
build the institutional capacitiy through the establishment of a
Productivity and Competitiveness Center. Considering the cooperation
with the KPC, eventually with the EIT, Romania has to take all the best
practice and to not encounter all the problems arise during the time, as
more evolved structures did it so far;
- Second scenario – for country/regions at the knowledge frontier, with a
high level of innovation, high productivity, as is the case for South
Korea or developed countries in the European Union, there are necessary improvements on the structures already existing.
Korea, which already has the Korea Productivity Center in place, needs
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much more framework related to the KEP model. As we have already seen
at the beginning, in the functional layout of KEP, the top management has
to rely on the advantages created by the knowledge methodology, and then
we can start with mapping the process to see how far the current activities
are from the knowledge frontier.
In the documentation work for this book, also based on my work experiences with Korean representative research institutions in vocational training
(KRIVET), innovation (KOSBI), education (Hankuk University) and productivity (KPC), I observed that the performance in innovation and productivity is appreciable; there are developed some tools and techniques specific to Knowledge Management (KM) but not in a strategic way: it is not defined
as a KM strategy, there is no KM assessment tool, no action plans. Of course,
the activity is subordinated to the specific strategies, more related to general
management, or very technical, in productivity, as it is the case of KPC.
For the EU developed countries, there are many knowledge strategies implemented, as in the case of the European Institute of Innovation and
Technology (EIT), but it is more bureaucratic or extremely formal, and there
is no real coordination among these techniques, just a formal and not comprehensive one.
The Knowledge Economy Pyramid is coming to give a more dynamic and
robust model for these economies, regardless of whether the institutional capacity is in place or not. KEP is a comprehensive model which is addressing
every economy that wants to adopt it, and offers a rational flow of knowledge from the education to the industry with the main purpose to create
progress, to create value.
In the next Chapter, we will analyze the components of every structure of
the Knowledge Economy Pyramid, all the correlations, connections created
and the related synergy.
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3. Correlations and synergy – analyzing the
knowledge ecosystems
3.1 University – Science
“I cannot teach anybody anything. I can only make them think.” 14)
Socrates, philosopher

3.1.1 Knowledge generator function
This correlation is based on the Education and Training Pillar of the
Knowledge Economy. It is not possible to create a knowledge society without investing in education (OECD 2008). In this section, it is explained how
the university and science are contributing to the critical mass of knowledge
needed to get results in the economy by highly educated specialists, acquiring
skills and knowledge, and involvement in the lifelong learning program.
A strong component of the Productivity and Competitiveness Center is
the training sector, and it is very important to create or develop this institutional function by understanding very well the flows in the KEP model.
In its fundamental approach, the science represents the basic producer of
knowledge coming from pure research in the university or public research
centers. In other words, we refer to this basic research as science (OECD
2003). Of course, the purpose of this study is not subordinated to the pure
scientific meaning, but in this template, science, as a primary provider of
knowledge, is one of the domains related to the construction of Knowledge
Economy Pyramid, in conjunction with the university.
From the epistemological point of view, the theoretical approach of
knowledge is not at all in the economic field, it is more appropriate within
14) Socrates. 2014. Cited on http://teach2learnfoundation.org/2014/03/06/socratic methodeach-learn/
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philosophy (Tolksdorf 2012). In 2010, as Certified Knowledge Manager of
International Knowledge Management Institute - USA, I was invited by the
Faculty of Philosophy to participate as keynote speaker at a symposium beside scientists, academicians, professors in the field of philosophy. My presentation was related to the economic field; I was introducing the knowledge
concept as a generator of economic value15). By this invitation, the organizers’ intention was to assure diversity of the discussions about knowledge
and besides the epistemological perspective, they planned to have also an applied and practical perspective.
Now, in this research, the knowledge is approached considering the economic value (Prusak and Cohen 2004, pp. 13-23), with direct application in
the economy and impacting the social-economic progress and economic
growth. The target is to transfer knowledge through the main axis of the
KEP model from the education system to the industry.
The contribution of universities through a science-based approach to the
body of knowledge is remarkable. In the profile of a highly educated specialist, basic formation in science, as a foundation for the knowledge they achieve in their field of specialization, is not questionable. Even in economics, a
large introspection in mathematics, geography, history and any other basic
field of education is necessary. In order to apply knowledge, it is important
to keep very clear in mind the fundamentals of the basic education, then to
specialize in one field or another of the scientific domain.
As an observation, the more specialized is the application of knowledge,
the more difficult is the access to that knowledge (Karaganis 2018, pp. 1-24).
In general in science, knowledge is a public good; there is basic knowledge
which builds the education structure of every society. Along the chain of
specialization, the knowledge is entering on a funnel and the access to that
knowledge becomes somehow restricted because the application of that
15) Serban, Octavian. 2011. “Knowledge Management.” C. Stoenescu ed. Knowledge Management
– the art to design successful projects. Bucharest: University of Bucharest.
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knowledge means money, resources, efforts and that knowledge makes the
differentiation on the market. Multinational companies, governments, and
banks are investing a lot in knowledge and this is the reason why, for commercial reasons, security, or any other reasons, the access to valuable knowledge is limited. This observation is necessary when we’ll discuss the assessment methodology of knowledge, in the section referring to the outputs.
Anyway, for a better understanding of the rationale of this study, it is important to make the distinction between theoretical knowledge and applied
knowledge. With this clarification will be underlined the role of the university and science in providing students, specialists, researchers for real
economy (Brenan et al., 2014), and also to involve university and science in
the “third mission” of higher education system, to contribute to the social
economic development.
Generally speaking, it takes twenty years or more to conclude the impact
of an education reform or other, but it is pretty common to understand that
those countries which invest in education (OECD 2016), basically invest in
their future development. To build the Knowledge Economy first, a country
has to create a big basin of people with higher education, then to continue
this effort with lifelong learning programs and to keep up with big investments in the education system.
Like any other structural initiative at the national level, it is necessary to
have leadership, vision and smart policies in order to build a strong education system. Political leaders fully commit with a solid plan of investment in
education if they strongly understand that the education creates prosperity,
welfare, high standard of living and wellbeing. Without a strong education
system, we cannot build the Knowledge Economy.
There is a direct correlation between the Knowledge Economy and
education. In the Knowledge Economy, we talk about the Knowledge
Worker, but this specialist in any field of activity has to have a higher education primarily, then to build skills, qualifications, aptitudes, and special-
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izations; creativity, innovation, critical thinking and entrepreneurship with
high economic value come later.
3.1.2 The virtuous knowledge cycle
Without the university and science, we cannot build the human capital to
push technology further, to understand the complexity of productivity and
to compete with success in the global market. We are referring here to a virtuous cycle of knowledge: a solid allocation of GDP for education will generate highly educated people who use this knowledge in a competitive business environment and will obtain a big value which returns high rates of
growth, and the cycle is restarted from a higher basis, with much more allocation for education, and so on. There is also a vicious cycle of knowledge,
but it is not complicated to envisage such a bad functionality.
The results of this virtuous knowledge cycle are measurable in:
- Outputs – the value created in the economy, innovation, creativity,
quality, productivity, competitiveness, economic growth;
- Outcomes – wellbeing, high standard of living, quality of life, clean environment;
The bigger the tank of highly educated people, the higher is the propensity
for knowledge accumulation, and this is the key factor for economic growth.
This is the reason why in the KEP model the university is playing a central
role. For policymakers, the starting point for the Knowledge Economy is to
implement reforms in education with a smart approach for the future development of the country.
Fortunately, Korea has a very good education system, well-structured, and
articulated to the real needs of the economy. In such a good educational environment, creating a powerful Intellectual Capital is not an easy task, but
there are all the premises for succeeding to do so.
These years, in our collaboration with the Korea Research Institute for
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Vocational Education and Training (KRIVET), we’ve been visiting a vocational training center in Seoul which prepares technicians for the energy
field. By this visit, we had the chance to see the commitment of a national
energy company in the education of future specialists, spanning financial
support, recruitment strategy, monitoring activity, and many other specific
activities. Considering this example, it is important to build a strong connection between industry and education system in order to avoid losing talents and to take advantage of the best quality of knowledge.
Even in a well-developed education system, continuous efforts to maintain and improve quality are needed, considering a permanent adaptation to
the global trends, market influences, the appearance of the new fields and
the demographic challenges. The new trend in education is to break the rigidity of the system and to create a more flexible framework. This concept of
learning is very appropriate at this moment; instead of a quantitative accumulation of information, it is more important to acquire qualitative
knowledge. The process for setting up the new targets specific to the
Knowledge Economy will orient the education process towards innovation,
creativity, entrepreneurship with great impact on productivity, then
competitiveness.
In this context, a high level of autonomy for universities is a premise for establishing a competitive education environment. The issue of autonomy is
very challenging in the tertiary education, especially in the public sector, because on the one hand, the university is dependent on the financial resources
allocated by the local budget, on the other hand, the university has to act autonomous and to manage independently the activity. Probably, here, it is relevant to mention the example of the US education system, where universities
are important players in the research field and obtain consistent financial resources for their solutions provided in the real economy. Here is the role of
policy-makers to introduce reforms which are establishing more bridges between private and public sectors, and between industry and education.
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Today, as in industry and in many other sectors, every university is competing in the global environment and it is necessary to adapt the curricula
and the education plan according to the new socio-economic changes.
Moreover, a better integration in knowledge networks is quite useful.
3.1.3 “Third Mission” of the university, lifelong learning concept
and the needed reforms
The so-called “Third Mission” of the university is very important because
it is directly connected with the knowledge society. Of course, more efforts
are needed to strengthen the education role and research role, but it is mandatory to create new tools for students, as future specialists, to be more creative, innovative and having entrepreneurial skills, in order to be more adaptable to the real needs of the community.
Certainly, introducing new reforms in higher education is not an easy task
at all, but the Knowledge Economy Pyramid model is capable to create the
framework for better understanding of the Knowledge Economy’s
requirements. For policymakers it is an overwhelming effort to start the design and implementation of the reforms without clear strategies, vision, and
power of adaptability to the socio-economic changes. KEP is helpful to
point out the direction to follow by universities in order to provide highly
educated specialists capable to learn on a continuous basis, ready to act in
flexible conditions of the global economy.
The lifelong learning approach is relevant for tertiary education in the context of a Knowledge Economy. This concept is also promoted by the OECD
through a comprehensive way to create a conceptual structure for policymakers from the member countries. This study designs the profile of the
new specialist adapted to the Knowledge Economy: high determination for
acquiring knowledge during his/her entire career, setting his/her own targets
for educational programs, finding and taking favorable occasions for knowl-
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edge upgrading, and becoming involved in education projects where financial supports are available.
For a better implementation of the potential reforms in education, the
policymakers have to primarily consider creating an appropriate environment for alternative ways of learning by focusing on compatibility with the
real economy. At the same time, they have to take action in the direction of
changing the classroom into laboratory and application space. The new profile of the Knowledge Worker has to be a self-driven specialist with a problem-solving approach and ability to find alternative solutions. From this perspective, in the educational programs, the accent has to be put on the ability
to manage knowledge not information, capacity for reaction, exposure to
cross-sectorial domains, the capability to work in multicultural teams with
complex goals and with a high sense of economic value.
In the last years, in the educational framework, there is a trend to implement the mobility programs for students, exchange programs for teachers
and also for entrepreneurs. In Europe was implemented the ERASMUS program for mobility, international collaboration, transferring best practices and
other initiatives with the scope to create a new profile for students, more
adapted to the globalization phenomenon.
In spite of many initiatives, strategies and common programs at the EU
level, a big challenge is still remaining: the low level of budgetary allocation
by each member state. In Europe, private education is not well developed, so
the main financial resources for public institutions come from the national
budget. In the case of Romania, the public education is financed up to 95%
from the public budget. Across the EU countries, the level of allocation for
education from GDP is around 5%, with Sweden in top position – more
than 7%, and Romania in the last position with 2.8%, which is probably the
reason why none of the Romanian universities are situated among the top
500 universities globally. At the same time, none of the Korean universities
are placed in the top 100, as you can see in the next sub-section.
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3.1.4 Education performance around the globe
According to the Academic Ranking of World Universities, the distribution of the top 500 universities by region for 2017 is represented in
Table 3.1.4.1.
Table 3.1.4.1 Distribution of top 500 universities by region, 2017*
Region

Top 20

Top 100

Top 200

Top 300

Top 400

Top 500

501-800

Americas

16

52

79

113

142

164

76

Europe

4

35

82

122

157

198

97

Asia/Oceania

—

13

39

64

99

132

122

Africa

—

—

—

1

2

6

5

Total

20

100

200

300

400

500

300

* Source: Academic Ranking of World Universities16)

In the future, it will be necessary to create much more interactivity between education, research, and industry. At the EU level, there is an initiative
by the European Commission called Open Science which assures a virtual
knowledge platform for networks in research and science with the defined
objective to address global challenges. During this time, the science is getting
closer and closer to the real needs of people, generating knowledge with
large and direct applicability in real life. Digitalization is playing an important
role in this respect.
The newly promoted concept of Knowledge Triangle (KT) has created
some changes in the third level education approach, in the direction to instill
more awareness for innovation, creativity, and entrepreneurship at the level
of universities. This could be a good premise for continuing reforms in the
education system, but it is important to change the policymakers’ mindset
according to the Knowledge Economy’s objectives.
The new learning process has to focus on creating cognitive abilities in or16) http://www.shanghairanking.com/ARWU2017.html
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der to increase the capacity of communication in the era of digitalization and
Internet, where the language barriers have disappeared, and where the new
technology facilitates instant interaction all over the world.
***

In order to conclude the university/science correlation within the KEP
model, the most important thing is to underline the necessity to create an education system strongly connected with the real-life needs, to implement
new reforms from Knowledge Economy perspective and to focus on lifelong learning programs. The current education system has to be the promoter of creativity, innovation, and entrepreneurship at the level of the new
specialist profile, called in our model, the Knowledge Worker.
Regarding

the

institutional

building

of

the

Productivity

and

Competitiveness Center, this entity has to create a learning-driven environment, with dedicated educational programs for specialists in the Knowledge
Economy, who are able to create value for the knowledge they share.
In the next section, there will be described the role of business-innovation
correlation in the KEP model, as a materialization of the reforms in education with the contribution from research, technology, government, and
community.
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3.2 Business – Innovation
“If we apply knowledge to tasks we already know how to do, we call it ‘productivity’.
If we apply knowledge to tasks that are new and different we call it ‘innovation’.”17)
Peter F. Drucker, KM guru

3.2.1 The two-way approach: bottom-up and top-down
This correlation is not at the base of the pyramid, but it has roots in the
Economic Incentive Pillar, which also refers to the Institutional Regime.
This pillar is very important for capacity building, the Productivity and
Competitiveness Center because it offers the support for achieving the objective by collaboration between administration and government, on the one
hand, industry and economy, on the other hand. The plus of the KEP model
is the capacity to create at any moment connections among various knowledge ecosystems related to the goal of increasing productivity and
competitiveness.
One of the most sensitive correlations for the KEP model is business/innovation because here is the value for money. As we can see in the
graphical representation of KEP, business-innovation is the peak of the
pyramid. In other words, at this level, all the convergent factors, correlations,
knowledge ecosystems, and structures from the bottom of the pyramid are
gathering here by realizing the value of knowledge created from the foundation to the top.
On its turn, the top of the pyramid is not a passive point of convergence
for all the other components, but it provides feedback to the bottom as the
following:
- The methodology implemented is reliable?
- The strategy created by policymakers is effective?
17) Drucker, F. Peter. 1999. “Knowledge-Worker Productivity: The Biggest Challenge.”
California Management Review, VOL. 41, No. 2, pp. 79-94. (Winter)

94 • KNOWLEDGE ECONOMY PYRAMID: Transforming Knowledge Value in Increasing Productivity and Competitiveness

- There is a direct correlation between knowledge and economic value?
- The process of knowledge creation is smooth?
- The investment is feasible?
- Does the project could be replicated or the cycle reloaded?
These are just some of the features of the way back approach; by having in
consideration this important finding, it is stated that the KEP model is a
two-way approach: bottom-up and top-down. There is no final destination,
the process is continuing on and on. Only the assessment tools in place
could reflect the efficiency of the mechanism to measure the performance
between two cycles. This aspect will be discussed later on in the sections of
outputs and outcomes.
3.2.2 Central axis of the pyramid
With this statement in mind, let’s discuss in detail the correlation business/innovation in the context of the Knowledge Economy. Broadly, the
term business in this context defines economy, industry, companies, SMEs,
start-ups, spin-offs, incubators, and any other entrepreneurial initiatives, in
one word, the place where economic growth is created. The term of innovation includes all the other endogenous factors for growth, such as creativity, entrepreneurship, productivity, competitiveness.
At any of the correlations in the KEP model, there is made a clear separation between the two components of the correlation in order to understand
better the complementarity of the ecosystems. It is true that during the entire
study, sometimes, in order to simplify, just one of the components is used to
represent the entire correlation.
Considering the central axis of our model university-business (university
also covers science, and business covers innovation), also regarding the contribution of the research, government, and clusters, another statement is occurring at this point: knowledge is the vehicle between education and busi-

3. Correlations and synergy – analyzing the knowledge ecosystems • 95

ness and consequently for the other knowledge ecosystems the same
(Alessandro and Secundo 2009, pp. 170-207). By the KEP model, the main
contributors to the sustainable economic growth were identified, and the
connection between these critical points is made by knowledge.
At this point, we can say that knowledge is the key factor for innovation
(Baum et al., 2018), consequently for productivity and competitiveness. If we
reverse this paradigm knowledge-competitiveness, we can add that in the
current economic landscape, the most competitive economies are those
which manage knowledge better. From this perspective, the KEP model is
helping us to draw the knowledge frontier and to determine for every economy, organization, company, how close or how far they are from this line. If
we succeed to accurately evaluate the real situation, by the KEP model we’ll
determine the action plan to assure the readiness for the Knowledge
Economy.
At the peak of the pyramid, it is important to create a dashboard in order
to have a clear image about the performance at any time and also to be able
to intervene to make all the necessary adjustments on the ongoing process;
probably this will be the next step after introducing the KEP model by this
study.
The roots of innovation are the followings knowledge agents: academia,
research institutes, clusters, hubs, local community, administration, companies and many other actors which are struggling to become Knowledge
Organizations.
From our model perspective, we can define innovation as the materialization of knowledge with the goal to create socio-economic progress and finally, with a positive impact on economic growth. If we combine all the
knowledge ecosystems situated at the bottom of our model, the result is
innovation.
At this point, it is important for policymakers to act directly to the knowledge in order to create sustainable growth; in other words, knowledge is the
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trigger for growth. If the KEP model is in place, policymakers could create a
robust mechanism to transform innovation in socio-economic development.
From the preceding sections, we found out that innovation is not a one
shot endeavor, it is a long trip which requires some structural changes in education, research, science, human capital policy, and so on, to foster
innovation. By creating such a competitive environment where the network
of cross-functional domains is in place, where the entrepreneurship has
emerged, and knowledge is properly managed, the innovation will arise.
As it was detailed in the Smart Specialization section, the role of the government is crucial. First, the government’s vision about the future development could foster local/regional initiatives, and at the same time, the government could support these initiatives with infrastructure or financial support
according to the prioritized initiatives. Finally, the policymakers in the governmental field could create a flexible, adaptable, efficient, effective and
pro-active legal framework.
3.2.3 Innovation analysis
The KEP model will include all these actors and the synergy created will
generate value in the economy, according to Dr. Jae-Young Lee - President,
Korea Institute for International Economic Policy (KIEP); the returns on
knowledge investment will be innovation, creativity, entrepreneurship with
impact on productivity and competitiveness.
In general terms, all the stakeholders acting in a traditional partnership are
part of the innovation system according to the actual understanding. From
the traditional perspective, the term of innovation system is too broad and
quite fuzzy. The connections and correlations among institutions, actors, financial resources, administration, and legislation are not easy to identify and
are very difficult to realize. Adjustment of the system could be an overwhelming endless process.
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In spite of this traditional approach, the implementation of the KEP model reveals the advantages of creating a robust innovation system inside the
pyramid. There are some positive aspects of the KEP implementation procedure:
- Alignment of the strategies at national, regional level – education, research, development, industry; there will be performed the prioritization process of the needs and based on a solid assessment, there will be
created complementarities with synergic effect;
- Accountability of the performer institutions – every stakeholder knows
its place in the framework and receives feedback from the system at any
moment during the process, being in the position to make the necessary
adjustments;
- Leadership of the Knowledge Organizations – a collaborative structure
as KEP will create the premises for emerging leaders depending on the
status of the cooperation, the complexity of the process, the size of the
goals and the phase of process maturity;
- Flexibility according to the changes in the general socio-economic environment – better precision in identifying the external factors which
could affect or foster innovation.
Innovation is very hard to manage (Christiansen 2000) with disparate actions through regulation, setting up different priorities, or the influence of
the regional context. It is not possible to release legislative documents or
governmental decisions that stipulate concrete terms for being innovative,
involving for instance a certain date or level of intensity. Innovation is a
process; it requires the action of many factors in a very balanced approach.
Innovation originates from the human being; most of the time innovation
is located outside of the comfort zone and generates some conflict between
individual comfort and progress. For example, the main agent for stimulating innovation is often the competitor’s performance. In the field of smartphones, it is pretty easy to imagine the bad effects of the innovation process

98 • KNOWLEDGE ECONOMY PYRAMID: Transforming Knowledge Value in Increasing Productivity and Competitiveness

in a market with only one dominant maker.
The genesis of innovative behavior lies in personal aspirations, level of education, professional career, goals and many others aspects related to human
capital. At the organizational level, innovation depends on the vision, mission, leadership, and other aspects related to the business management, according to Professor Leticia Pena from University of Wisconsin. At the national level, innovation depends on the public policies, infrastructure, and financial support. At the international level, innovation is related to the competition on the market, availability of resources, geopolitical aspects, and
other factors.
It is important to create the innovation flow in order to prepare actions at
any of these levels. In these conditions, the KEP model proposes an innovation-friendly environment. Just to make the difference between the
KEP model and the traditional one, it is important to remember the tools
one Knowledge Worker poses for deploy innovation, then the assets of the
Knowledge Organization, the methodology of Knowledge Management and
foundation of the Knowledge Economy. In this environment, innovation,
creativity, and entrepreneurial behavior will emerge. It is not necessary for a
top manager of an organization to order his/her subordinates to deliver innovation, rather it is extremely valuable to support the creation of
Communities of Practice (CoP), for example.
3.2.4 Touching creativity
Creativity is a part of innovation; in fact, innovation, creativity, and entrepreneurship work together (Maiden 2015, pp. 7-20). All three are key factors for productivity and competitiveness. To stimulate creativity, there is
necessary a little bit of space for experimentation, for testing, for trying
(Auernhammer and Hall 2014, pp. 154-166). Creativity is not associated with
rigidity, with clear terms and timelines. When the conditions are in place, the
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creativity will emerge in the process. Creative people, from an economic perspective, are highly educated specialists with consistent experience and expertise; they are result-oriented with a large degree of autonomy, with a
broad view and an unpredictable mindset. If all these are not working simultaneously, we cannot talk about creativity.
Of course creativity is directly linked with personality and, in the US for
example, when hiring new employees, managers use the Myers-Briggs test
(Figure 3.2.4.1) to assess what kind of personality the candidate is. There is
no bad or good personality; it is as it is. The indicator (MBTI) delivered within the test is very important in the process of creativity because a person with
an extroverted, sensitive, feeling, and perceiving personality is associated
with creative work, such as marketing, designing, public relations. Opposite,
a person with an introverted, intuition, thinking, judging personality is more
associated with rigorous work, such as accounting, financing, and medicine.
Of course these are the extremes, but in reality, the personality is a combination almost particular of these components, considering the intensity and
other variables.
It is a matter of defining the function of the job in the organization in such
a way to create space for creativity, especially for those positions or fields
more open to innovation. When creativity is nurtured at the organizational
level, the intensity of innovation flow will be increased. Creativity is part of
knowledge and, more precisely, tacit knowledge. We have already explained
the importance of tacit knowledge in the process and the impact over the
Knowledge Economy.
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* Source: https://en.wikipedia.org/wiki/Myers%E2%80%93Briggs_Type_Indicator

Figure 3.2.4.1 Myers-Briggs test for personality*

3.2.5 Economic value of innovation
With all the degrees of the requested flexibility, when we talk about creativity, innovation, and entrepreneurship in the economy, we have a certain
sense of discipline, applicability, and effectiveness. From this perspective, we
are not discussing about the arts; we are talking in economic terms, in value
for money understanding and the meaning of knowledge in economy.
In the context of the Knowledge Economy, we are trying to emphasize
the role of the Knowledge Organization. Of course, any organization relies
on individuals, but creative, innovative or highly entrepreneurial individuals
we can find in any organization, more or less. When we talk about the
Knowledge Organization, we start to talk about the economic value of
knowledge, consequently creativity or innovation. At this level we realize
that there is a knowledge methodology in place, there are some organizational efforts, strategies, and investments.
So, when we go over the individual and see innovation in the context of
groups or networks, the situation is completely changed. At this level, there
is a coordinated approach to foster innovation, on the one hand, but also to
reap the economic benefits of knowledge, on the other hand. In this study, it
is necessary to stick with the value added of innovation in the economy
(Dringoli 2009).
Of course, it is not easy to measure the impact of this innovation every
time. Nonetheless, considering the KEP model, we can measure productivity and competitiveness, and innovation is a key factor for achieving
these objectives. Most of the time, people say it is difficult to measure
knowledge. By knowledge methodology the things are different, and we’ll
see in the next sections some specific techniques to do that.
***

For a preliminary conclusion at this point, the intention was to describe
the sensitive role of business/innovation correlation in the KEP model. We
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found out that the interaction of the correlation business/innovation with
the rest of the system is the two-way approach, bottom-up and top-down.
Someone could question why this correlation is at the peak of the pyramid.
That’s because the approach of this research is developed from the economic perspective of the knowledge and the impact for sustainable growth.
At this level of the pyramid, we are talking about the real economy as the
essence for the KEP model. If we don’t obtain the value for money in the
process of knowledge methodology, the strategy is not good.
On the other hand, from the perspective of establishing Productivity and
Competitiveness Center, it is very important to create all the premises for using knowledge with great value added and impact over economy, and this is
the reason why at institutional level, the KEP model has to contribute to the
achievement of objectives for creating real impact in the economy by increasing productivity and competitiveness.
In the next section, we will explaine how the correlation research-technology is working in the KEP model.

3.3 Research – Technology
“I believe in innovation and that the way you get innovation is you fund research
and you learn the basic facts.” 18)
Bill Gates; Microsoft founder

3.3.1 The role of Information and Communication Technology (ICT)
In the KEP model, this correlation is supported by the Knowledge
Economy Pillar Information Infrastructure. Nowadays, it is inconceivable to
dissociate research and technology from the Internet and digitalization. To
be very clear, the technology is enabling knowledge but it is just a tool, a
18) Gates, Bill. 2011. “Was the $5 Billion Worth It?” Interview by Jason L. Riley. The Wall Street
Journal. (July 23)
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strictly necessary one. In this model and any other knowledge methodology,
the concept of knowledge is related to the Intellectual Capital and its component, the Human Capital. In the KEP model, we can benefit from the support of research and technology correlation to increase the value of knowledge and to have returns from economy as a materialization of the knowledge value.
The institutional capacity of the Productivity and Competitiveness Center
depends on the research and technology zone. As long as the organizational
objective is to increase productivity and competitiveness in the economy,
this correlation research/technology is fundamental for objective’s
achievement.
When we talk about research from the perspective of the KEP model, we
consider the most applicative research and especially that created in research
centers or institutes. As part of the research infrastructure, universities are
not excluded at all from the contribution to innovation and economy
through research. Moreover, the attention is focused at the same time on the
fundamental research by connection with science. By this network of connections, we prove the versatility of the KEP model, which is capable at any
moment to have inputs from various fields of its structure.
From the perspective of technology, we consider very valuable the contribution of Information and Communication Technology (ICT)
infrastructure. This infrastructure is the facilitator of effective communication, either we talk about information or explicit knowledge. In the
Knowledge Management section, the role of ICT in the knowledge creation
cycle was described. High-quality knowledge depends on the ICT
infrastructure.
At the same time, besides infrastructure, the digital applications create opportunities for development, for innovation and creativity. We cannot imagine today the global economic landscape without support from ICT, through
which all local players become able to act on the global market. ICT has bro-
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ken the territorial frontiers, by offering a free huge platform for collaboration with partners from all over the world.
It is inconceivable to have economic growth, productivity and competitiveness, effective public services, commercial exchanges and many others, without the contribution of the ICT.
In spite of these important contributions to the socio-economic development, technology is not everything. From an economic perspective, technology is more efficient when a country has already achieved a certain level of
development (Roco et al. 2014). If technology is integrated in the basic
mechanism for creating GDP, then the principle of Knowledge Economy
(KE) could be considered. Remember, the KEP model is built up on the
four pillars of KE.
In a competitive world, we are talking today about the 4th Industrial
Revolution (Schwab 2017), Artificial Intelligence, robotics, digitalization,
smart factories and many others new development concepts. In this context,
the achievements in technology and research are essential for increasing
competitiveness. The challenge is to identify the potential for these development shifts and to materialize it. This is a process, and the KEP model is like
a handbook for policymakers to discover the economic potential of a country and to put it on the light. If they have the inspiration to create this framework with all the knowledge ecosystems established and interconnected, and
all the stakeholders involved, then increasing productivity and competitiveness will be a consequence, not a target. ICT is facilitating these interactions
and it is an enabler for spilling over the synergy effect created in the KEP
model.
For information technology to be the enabler for the Knowledge
Economy (Paganetto 2004), it becomes necessary to build a strong regulatory environment, smart strategies adapted to the change, and free market
conditions for fair competition.
For an effective ICT impact over the economy, a strong network is re-
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quired within the territory and to create the possibility to have access to this
network. So, the broadband extension, backbones access, WiFi and other
components of ICT infrastructure contribute to a great impact on overall
growth.
As was mentioned, the soft part of the ICT creates the possibility to use
the infrastructure at full capacity and to give sense to the investment.
Without applications, ICT infrastructure is like an empty roads network, a
useless and costly endowment. Users rely on smart applications from smart
devices in order to create the flow of knowledge on this infrastructure.
Finally, once the infrastructure, access and use of it are in place, the related
education is very important. In the digitalization era, there are already developed educational fields, programs, curricula, institutions and certification
bodies which are contributing to increasing of the skills in operating information technology. In our cooperation with the Korea Productivity
Center, we found out that one of the major training programs provided in
Korean economy is the International Computer Driving License (ICDL). It
is clearly stated that Korea is very active in the global ICT market by providing smart solutions which are able to contribute to speeding up the transfer
of the knowledge.
3.3.2 Best practice: Samsung Advanced Institute of Technology (SAIT)
The example of Samsung is relevant for technological development at the
global level. In the last years, the role of the company became more and
more important in the international arena. Today, Samsung is the global
leader of smartphone makers. But, what most of the people don’t know is
the knowledge environment in research and technology Samsung has created
over the time (Koukkari 2014).
Considering this topic, we come up with a practical example to prove that
the knowledge approach is in place where there exist leadership and vision
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about knowledge value, on the one hand, and about trends in the global
economy, on the other hand.
In 1987, Samsung Group established what is called a Knowledge
Organization in the research and technology area, the Samsung Advanced
Institute of Technology (SAIT). Basically speaking, SAIT was created to be
the main research and development hub at the level of the group. Besides
the technological approach of the subject, the most relevant for this study is
the perspective of using knowledge as a resource and transform it into value.
With a clear vision, a good KM strategy, and strong commitment, the case of
SAIT is very relevant for the KEP model.
There were developed the strategy, action plan, assessment tools, the
process, and all the methodology specific to the KM. The case is a success
story in the KM all over the world. Based on the initial mission to break all
the barriers in front of the research projects (“a boundless search for breakthroughs”19)), a highly visionary environment was created for anticipating
the change in the future and to take action in order to facilitate the change.
In my opinion, by this initiative, Samsung has broken the status of a good
follower and built the position of the trendsetter in research and technology.
Considering the knowledge provided in this study, at this point a deeper
understanding of the Samsung KM initiative in R&D would be beneficial.
To start implementing the KM methodology, SAIT has proceeded to the
phase one of the knowledge process, knowledge identification, in which
models were developed to simulate the evolution of the most advanced technologies with a horizon of ten years. Then, the knowledge organization in
the R&D sector proceeded to the next step of the KM process, creation and
acquiring knowledge. This was a process of advanced research and acquiring
of technologies, patents, inventions in order to create the basis for future
development. At the final stage, KM solutions were provided on the market
through the Samsung network.
19) http://www.sait.samsung.co.kr
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As it is, according to the explanations provided in this study, the process
looks quite simple, but it is impossible to build a Knowledge Organization in
a factory, economy, society or indeed anywhere, without awareness, commitment, clear vision, strong mission and consistent investment. If SAIT didn’t
nurture this process, if they didn’t identify the real need and consequently,
didn’t create a KM environment and the synergy effect, the success would
not appear.
Today, Knowledge Management is a culture in this R&D organization; it
was created a knowledge-friendly environment for innovation creativity and
entrepreneurship. At the same time, the process of knowledge is strengthening and transforming those three steps in a whole KM process as it was depicted in the previous sections. SAIT has succeeded to create the status of
excellence and to establish what is called the Knowledge Management
System.
This is a valuable lesson learned with some findings, such as follows:
- balancing KM initiatives with the existing processes in the organization;
- for KM success there are necessary a KM mentality and knowledge
sharing environment;
- implementation of an efficient assessment mechanism.
Regarding the Samsung Advanced Institute of Technology (SAIT), we understand better that the awareness for knowledge approach is crucial for an
economy who wants to be competitive on the global scale. Research and
technologies are endogenous factors to speed up the growth rate. It is a virtuous cycle: knowledge facilitates the development of R&D and technology,
and those fields are enablers for the future development of knowledge in the
economy.
3.3.3 Build supportive environment
Of course, any individual or private initiative is welcomed, but in this re-
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search work, an important role is attributed to the entire economy, where
government and civil society are intrinsic stakeholders. What is the implication of policymakers to create a knowledge environment at the national
level? The Korean governmental initiative could be an appropriate answer at
this question, considering the Cyber Korea 21 White Paper. This is an outline to establish the public commitment for supporting technology and human resources from SMEs in the ICT industry. The objective of this governmental initiative is to increase the employment and capacity for production and services, the investments and extending the Internet.
There are good examples in Europe, too. At the EU level, there is an initiative to create European Knowledge Space as an online facilitator for open
access to research resources, a place of discussions for people interested in
different domains. The objective of this platform is to establish a knowledge
place to address needs and challenges in the EU.
Fortunately, there are other similar actions, such as Research Data
Alliance (enabling data exchange at international level), European Research
Area (facilitate mobility for researchers at EU level), and many others.
Unfortunately for Europe, there seem to be too many initiatives, and there
are two problems to underline here (Criscuolo 2018, pp. 312-353):
- sometimes the number, complexity, and diversity of these initiatives exceed the possibility for monitoring the progress in every stage of the
process;
- there is no clear unitary approach, vision, leadership, and accountability
to assure the robustness of the common strategy.
In these conditions, the fragmentation of the research system is not helpful at all. This is also the result of the strong competition, sometimes aggressive, and another consequence is increasing the gap between Western
member states and Eastern member states, as long as in the Eastern side of
Europe the capacity to absorb R&D and technology is still limited.
From this downsides perspective, some actions for multi-level coordina-
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tion are needed, for a better definition of objectives, for an increased alignment of strategies, and a more accurate approach in connecting resources allocation with results.
***

Concluding the description and implications of the research/technology
correlation in the KEP model, we have seen that the R&D and technology
are key drivers for innovation, productivity, and competitiveness.
Knowledge Management offers specific tools to intensify the impact of research and technology over the economic growth. To proceed in this direction, first of all is requested awareness, then vision, mission, commitment
and investment. Further, if the government and civil society are involved as
stakeholders in the process, there are large premises to create the Knowledge
Economy with tangible results on economic growth, social welfare, increased standard of life, and social inclusion.
The case of Samsung with its center of excellence in KM is promising, but
if the large socio-economic context is not favorable to extend individual or
private initiatives at the national level, we talk about performance, not about
synergy.
At the institutional level, establishing Productivity and Competitiveness
Center as a real expression of the KEP model has to strongly consider the
correlation research/technology and to implement programs for a better absorption of research results and technological achievements in the economy.
For this reason, in the next section, we will explain the role of the government and administration in the KEP model.

110 • KNOWLEDGE ECONOMY PYRAMID: Transforming Knowledge Value in Increasing Productivity and Competitiveness

3.4 Government – Administration
“The key to successful leadership today is influence, not authority.” 20)
Kenneth H. Blanchard; author, management consultant

3.4.1 Critical correlation for capacity building
In the KEP model, this correlation is supported by the pillar of
Institutional Regime in connection with Economic Incentive. In a few
words, in those countries where government plays an active role in the economy (Tanzi 2011) and it is committed to support the process of knowledge
from the inception phase to the value added creation in the economy, then
the public policies will be adapted for these conditions and the regulatory
framework will generate a knowledge supportive environment.
When we make the distinction between government and administration,
we have in mind government as authority, leadership and coordination on
the one hand, and public administration as technical apparatus and specialized public functionalities on the other hand.
There are some attributes of government and public administration which
can make more efficient the development of the Knowledge Economy, such
as flexibility, partnership, leadership, commitment, and awareness. In other
words, smart policies will encourage smart development.
For the real representation of the KEP model in this study, in the creation
of the Productivity and Competitiveness Center, the correlation government/administration represented by the Institutional Regime (and
Economic Incentive) pillar probably is the most critical one. In fact, the development of this research work has started from the necessity to produce
an evidence for policymakers to adopt the principles of knowledge methodology in order to create an institutional framework for improving pro20)Blanchard, H. Kenneth. https://www.kenblanchard.com/
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ductivity and increasing competitiveness.
When we talk about the KEP model, we don’t understand this as a format
where one size fits all. KEP is an adaptable framework for implementation
of the knowledge methodology in order to achieve some concrete results:
- Stimulate innovation, creativity, and entrepreneurship;
- Improve productivity and increase productivity;
- Create value added in the economy;
- Increase sustainable growth;
- A fair distribution of growth over production factors;
- Anticipate economic and development changes at the global level;
- Use of knowledge as a resource and decoupling the economic development from the limited reservoir of non-renewable resources.
3.4.2 Validating the model on different economic environments
For sure, internal premises for adopting the KEP model are different for
each country, and this is the reason why we used three types of economies as
references:
- Republic of Korea – with an active role of government in the economy,
with a strong economy and high level of GDP per capita, with powerful
industry, well-developed research and education systems, with Korea
Productivity Center institutional framework already created, and a lot of
premises for a smooth implementation of the KEP model (Byung-Sun
2014, pp. 31-54);
- European Union – an intergovernmental, political and economic association of 28 states, with a representative administrative coordination by
the European Commission, with a representative legislative coordination by the European Parliament, with a representative executive leadership by the Council, with a common budget for cohesion policy, the
second largest economy in the world (GDP almost 20 trillion USD in
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2018), with the European Institute of Technology and Innovation institutional capacity already established, and a lot of premises for successful implementation of the KEP model (Bickerton at al., 2015);
- Romania – an emergent economy, with a good level of resources, a democratic country member of the EU and NATO, with a high rate of growth
(7% in 2017), with a huge need for creation of the Productivity and
Competitiveness Center according to the principles of the KEP model.
By this statement, during this research work, we would like to understand
the necessity for adoption of the KEP model by any of these three economies, and the particularities for a better adaptation to the actual situation in
every region. As an example, for a country like Romania, implementation of
the KEP model and establishing the institutional building of the Productivity
and Competitiveness Center have to start from the scratch, for the EU there
are necessary some adjustments more related to the content (more realistic
link between knowledge and value for money), and for Korea there are necessary adjustments related to the frame (the use of specific tools and structures, increase the awareness for knowledge methodology and a better balance private – public efforts in adoption of the model).
Regarding the correlation government/administration, this is playing an
important role in the KEP model because it is facilitating the flow of financial or infrastructure support, assures the flexibility of legislation and a smart
implementation, and it is a promoter of the policy initiatives in the field of
innovation, productivity and competitiveness.
The government, and in extension public administration, is a policy integrator for innovation, productivity and competitiveness, creates levers at
the national, regional and local level for sustainable development.
As was mentioned in the section related to the business/innovation correlation, the connection between governmental/administrative knowledge
ecosystem and industry/productivity knowledge ecosystem is highly valuable and this is a plus for the KEP model because in a very concise manner
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it succeeds to represent in an optimal visual format the results of the collaboration of such important knowledge ecosystems.
Adoption of the KEP model and establishing the Productivity and
Competitiveness Center in Romania require institutional reforms in
administration. The concept of productivity and competitiveness is spread
all over, but there is a big fragmentation and most of the time the functions
of different public institutions are overlapping, sometimes creating a gap in
functionality. There is no policy for productivity and the policy for competitiveness is a bunch of fancy terminology without content and reliable action plan. This is the reason why at the governmental level is no accountability about productivity or competitiveness. Creating a single institutional
structure will be more efficient, the performance could be easy assessed and
it will facilitate a de-commitment process for all the current institutions
which are managing components of productivity. The center will operate as
a governmental agency with the entire public infrastructure created in different regions and the appropriate leadership.
In the case of Romania, starting from the scratch implies more efforts, but
the alignment with the KEP model is easier to build because the whole system is edified in the same time. On the other hand, the position of Romania
as the European Union’s member state will be an asset, and the involvement
since 2015 in the international cooperation assistance program with Republic
of Korea, Knowledge Sharing Program, will be an advantage, too.
Coming back to the correlation government/administration, the role of
the state to create an incentive system for implementation of the Knowledge
Economy was mentioned. Either establishing a new center or adaptation of
the existing ones to the KEP model, these projects would need financial
resources. In the case of Romania, the support needs to be bigger, but the
opportunity to access non-reimbursable funds from the European Union is
very tangible. For 2014 – 2020, the allocation for Romania considering
Cohesion Policy is about 23 billion Euro (the total support with all the other
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policies is more than 40 billion Euro). There is established a dedicated
Competitiveness Operational Program where such a productivity and competitiveness institutional structure could be financed, according to Svetlana
Gombos – General Director at Managing Authority for Competitiveness
Operational Program.
In the case of the KPC, this very efficient institutional capacity has its own
resources to improve the activity from the actual status to the KEP model
adoption. For the EIT, considering a solid readjustment action plan, some
reallocation of funds could be feasible.
Generally speaking, the Productivity and Competitiveness Center is an interface between the central government and all the knowledge ecosystems
related to the KEP model. For Romania, the main responsibility in the first
stage is to promote at the governmental level a new policy in productivity
and competitiveness in accordance with the principles of Knowledge
Economy which hold the systems of Knowledge Triangle, Triple Helix, and
Smart Specialization. After the new policy is adopted by the government, the
role of the Center is to implement the strategy.
3.4.3 Key drivers for establishing the Productivity and
Competitiveness Center
Besides financial support, the government should foster all the knowledge
ecosystems of the KEP model through the Productivity and Competitiveness
Center, as follows:
a) Innovation - One of the most important functions of the Productivity
and Competitiveness Center, having as example KPC and EIT, will be
to promote innovation across the country, by providing dissemination
events for policy, key concepts and create awareness for the future
trends of development, offering consulting services and training programs for local facilitators, creating an awarding program for top performers in innovation, productivity and competitiveness.
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Through the KEP model, the Productivity and Competitiveness Center
has the possibility to create strong connections among government,
academia, research and community with business. This is the main
function of the Center, as long as this institution is independent, autonomous and uses its own budgetary allocations or financial resources.
To be more efficient in the territory, the Center has to have subsidiaries
in the main regions which can act in the scope to deploy the KEP model: create connections with local universities, research institutes, industry, communities, SMEs and other relevant actors. These local
branches are entitled with total autonomy to attract financial resources,
to develop programs to implement projects.
b) Education – An important shift is necessary in order to adapt the academic programs for the real educational needs of the students in an optimum balance with the industry. By this perspective shifting, there will
be created solid premises to have better-specialized professionals in accordance with real requirements of the job market (ILO 2008). At the
same time, the employers could find in a short time the professional
profile they need to assure a perfect matching with open positions for
recruitment. Finally, speeding up the process of employability, the value for money in the education system will be quickly returned and the
cycle could continue from a higher base. From this perspective, if the
key drivers of Knowledge Economy are early instilled in the educational programs, then the connection university-industry in the KEP
model will be much stronger.
The new policy in innovation, productivity and competitiveness has to
strongly consider the benefits of vocational education, informal learning, lifelong learning and dual education (combining vocational with apprenticeships). From the education perspective, these are the needs in
the Knowledge Economy.
c) Research – Strengthening the connection between industry and research
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by considering applied research as a priority. As we already explained in
the Research-Technology section, the fundamental research is more appropriate for the public system. In our model, the research programs
are a top priority and also projects and solutions with direct applicability
in the economy. Beside the traditional approach for research institutes,
there is a need to create a collaborative environment for universities to
be more involved in research activities. In one way or another, preferably combined, the new policy for innovation, productivity and competitiveness has to create a knowledge-driven approach for research in
accordance with the Knowledge Economy requirements.
d) Communities – The local impact of the new policy is very important
from the view of the KEP model. If the results of reforms in education,
research and innovation don’t appear or don’t take in consideration the
local community, the strategy is worthless. Communities are part of the
model; they are active players and generate an appropriate knowledge
ecosystem for implementing the principles and methodology of the
Knowledge Economy at the local level. Beside the role of stakeholders
in the KEP model, communities are also beneficiaries of the new strategy results. All the other knowledge ecosystems are also beneficiaries,
and the benefits in the system will be returned to all the stakeholders,
but at the level of communities, the link with population is an intrinsic
one. The outputs of the KEP model are innovation, creativity, entrepreneurship, productivity, competitiveness, growth rate and the outcomes are welfare, quality of life, the standard of living and environmental protection (green growth).
3.4.4 Practical correlation: Korean Government –
Korea Productivity Center
In the KEP model, the role of government is a facilitator and enabler. By
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searching for local examples of adopting the Knowledge Economy approach, we found out about the strategic shift of the Korean government vision to replace the dirigisme approach (Pirie 2008), where the state was playing a central role for rapid transformation of the country. This was the stage
of quantitative accumulation in infrastructure, industry, general reforms for
public institutions where the interventionist role of government was exerted.
Now, the Korean economy has flourished, there is established a strong industry, Korean multinational companies are global leaders in technology,
manufacturing, and innovation. In this context, it is needed to accelerate the
transition period for implementation of the Knowledge Economy.
From this perspective, it will be more effective a new model with the role
of the Korean government as an equal partner in the KEP framework. The
new role of facilitator and enabler is part of the synergy created in the KEP
model. The Korean government has to play the role of helping other knowledge ecosystems to freely interact with each other and to let the synergy created to produce the expected results in higher innovation and creativity, increased entrepreneurial behavior, improved productivity and competitiveness, and economic growth. The Korean government, like any other government, is not a passive actor in the KEP model; it is the promoter of flexible
regulation more adapted to the new context, trends and key factors of the
Knowledge Economy. Regarding the connection between the Korean
Government and KPC, it would probably be suitable to readjust the cooperation considering the autonomous actions of the KPC as well as the new vision of the government. This aspect will be detailed in the other section,
where we will analyze the KPC activity.
At the same time, when starting the implementation of the new strategy or
adjusted one, the government has to take into consideration its own transformation on the new base of Knowledge Economy. There is plenty of
room for improvement of knowledge productivity in the public sector with a
direct effect on increasing the quality and diversification of services, higher
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effectiveness and efficiency of the processes, more innovation and creativity
in public administration. This transformation has to be promoted at the level
of every actor involved in the KEP model ‒ starting with itself first. To have
success in the implementation of the KEP, it is necessary to understand
some basic principles:
- global economy is changing – considering globalization, in business administration it is a saying: think global and act local; in this context, the
saying is equally valid for the public administration;
- knowledge is a valuable resource – in the process of knowledge methodology, knowledge means money;
- the effect of synergy is much stronger than the individual roles of the
institutions – the importance of complementarity is the key of success;
- there is no commitment without accountability – implementation of assessment tools;
- collaboration is a key driver for synergy – consensus is the top priority;
- there is no sense for growth without increasing the standard of living
for population or improve environmental protection – measuring
growth just for benchmarking is a halfway development; measuring
welfare and quality of life is the end of the line;
In order to proceed with better transformation of the Korean government’s vision, from the perspective of the KEP model, the most probable
change agent will be the Korea Institute of Public Administration (KIPA).
During the research, there were considered some reports regarding the reforms at the governmental level, but I’m not deeply familiar with Korean
politics and I don’t want to contaminate the results of this study with some
political bias. From the perspective of this research, in the light of the implementation of the KEP model, more important is a potential cooperation
between KPC and KIPA. On the base of Knowledge Economy, this collaboration is in the sense of the current transformation of the economy at the
global level.
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In Romania, we have a newly re-established National Institute of
Administration, but there is no governmental structure created in the productivity and competitiveness field. In the position of lecturer at this institute, it was easy for me to observe that the framework is still rigid, but the
things are at the beginning, and step by step, the effectiveness of the programs will be more visible.
Considering the last financial crisis in Europe, there is a large debate about
the dichotomy growth versus austerity. There is a lot of literature, official positions, and political debates: investment vs. consumption, incentives vs.
penalties, tax discipline enforcement vs. tax relaxation, and other related
divergences. It is not necessary to go deeper in the debate, but I consider
these debates to be too selfish, depending on the group you are acting on behalf or institution you are representing. In this context, if we move the accent from a direct way of how to use the financial resources to an implicit
way of how to create more value in the process, this will have more impact in
the economic growth rate, related to more responsibility of using resources,
connected with population prosperity. Probably, the Knowledge Economy
approach and implementation of the KEP model will be the answer to these
questions.
3.4.5 Adopting the best regulation to foster innovation
On July 10th, 2018, the Asian Productivity Organization (APO) organized
a big event in Tokyo, “The First Sustainable Development Summit” to address policymakers, top managers from multinational companies, entrepreneurs, researchers, and coordinators of national productivity organizations APO members. Based on the invitation from the officials, I took the
opportunity to listen to the live presentation of the first keynote speaker,
William Eggers – Executive Director of Deloitte’s Center for Government
Insights (Deloitte 2018). He talked about five principles for regulatory guid-
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ance regarding innovation:
a) Adaptive regulation – this is the shift towards a responsive and iterative
approach;
In our case, designing policies in partnership, inside the KEP model, it
is a perfect environment for this approach. Policymakers receive an instant feedback from the counterparts and the possibility for readjustment is facile;
b) Regulatory sandboxes – that means to develop policies in a controlled environment by testing the effect of rapid changes in innovation over regulation;
KEP model could play the role of the accelerator in this alignment between regulation and innovation.
c) Outcome-based regulation – top priority, the results and value for money on bottom-line;
We mentioned the case of the European Institute of Innovation and
Technology (EIT) where the organizational layout and regulatory
framework are focused on inputs rather than outputs; this is the difference between essence and shape;
d) Risk-weighted regulation – understand the need to be the first mover
on the market;
From my experience in working with governments, most of the time
officials are concentrated on the quality of the regulation, but there is a
small concern about time. As an example, we had promoted on three
occasions the regulations for establishing the Romanian Productivity
Center, we obtained all the endorsements from related ministers
(dozens of signatures from political executives and their bureaucratic
apparatus), but it took so much time that, when we finished and the
document was ready to be approved by the prime-minister (last signature), the government was replaced, and we had to start over;now, we
are trying for the fourth time.
e) Collaborative regulation – balance among stakeholders at the national
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and international level;
The response with the KEP model is the evidence for this thinking; the
great plus of this model is that all the related knowledge ecosystems are
interacting in a defined, simple and robust framework.
Establishing

or

improving

the

capacity

of

Productivity

and

Competitiveness Center is a logical answer to the slowness and fragmentation of the regulation. Such a structure will proceed promptly for fulfilling
the needs of the stakeholders and for better adaption to economic changes
generated by innovation, new technologies, and increased competitiveness.
Through this capacity building, there will be implemented a flexible, unique,
adapted, unitary and effective regulation which will remove fragmentation,
the bottlenecks in the system or the existing gaps.
3.4.6 Key roles in the public administration innovation initiatives
Returning to the APO presentation, the speaker has released the speech
about the key roles in the public administration innovation initiatives
(Holden et al. 2017):
- Problem solver – we explained in the KEP model the importance of
Knowledge Worker (KW) and Knowledge Organization (KO); by the
KEP model, these techniques will be implemented in public administration too;
- Enablers – in the KEP model we mentioned the role of Communities
of Practice (CoP);
- Conveners – the leaders of knowledge communities are emerging informal from the group and they could facilitate more effective the activity of the group members;
- Motivators – in the approach of knowledge methodology we talked
about sponsors; these are top position in an organization that stimulates
the activity of KW or CoP;
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- Integrators – here is the role of knowledge creation cycle (SECI model)
where the individuals interact with each other, with groups or organizations and again with each other.
***

Considering this recent and valuable presentation from the APO summit,
in this study, the plan is to create the evidence for the rationale of the KEP
model. Globally, there are a lot of models, theories, reports, frameworks or
studies, but nobody has integrated all these different approaches in a simple,
unique and robust frame as the KEP model is.
In the next section, we’ll close the circle of the KEP model by explaining
the correlation Cluster – Community.

3.5 Clusters – Community
“National prosperity is created, not inherited…
A nation’s competitiveness depends on the
capacity of its industry to innovate and upgrade…
As the basis of competition has shifted more and more to the
creation and assimilation of knowledge, the role of the nation has grown.” 21)
Michael E. Porter; management guru, Professor of Management
at Harvard Business School

3.5.1 Enhancing the local potential
In the KEP model, this correlation is supported by the pillar Innovation
System. From the knowledge methodology perspective, it is necessary to establish local networks, more related with specific communities in the territory (Wang et al. 2013), where the main actors are universities, research centers, SMEs or other private companies, think tanks, the representatives of local communities ‒ in one word, the clusters (Marjolein et al. 2006, pp. 22-42).
21) Porter, E. Michael. 1990. “The Competitive Advantage of Nations.” Harvard Business Review.
(March-April)
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These are associations of the relevant actors as described before, that create
new knowledge by harnessing it on the market in order to address some local
needs.
These associations are important players on the field of the Knowledge
Economy because they succeed in materializing the value of knowledge on
the market. Even though they act local, their importance is highly valuable in
the KEP model considering their potential to grow along the innovation,
creativity and entrepreneurship channel.
The Productivity and Competitiveness Center has to highly consider the
activity of the clusters and their potential, and this is the reason why a knowledge-friendly environment could be a valuable incentive for the cluster
activity.
More or less, clusters are small representations of the KEP model in a very
narrow geographical area (Cornett 2012, pp. 213-232). Of course, in a cluster, there is not possible the development of all the interconnections from
the KEP model, but they can serve as micro-laboratories for small applications of Knowledge Economy at the local level.
Clusters could contribute in a consistent way to increase productivity because they offer the optimal solution for using local resources in accordance
with the local potential and local needs. In other words, the clusters materialize in a rational way the most efficient use of knowledge, innovation, creativity, and entrepreneurship at the local level.
Working in partnership, all the related actors are creating a local network
of innovation and increase the solidarity among different players and this is a
considerable advantage when competing on the market.
Acting in innovation, creativity, entrepreneurship circle in a specific market, the clusters are able to submit highly accurate feedback for the policymakers, through Productivity and Competitiveness Center, in order to take
rapid action for an adaptive regulation.
With this component of their activity, clusters are part of the Smart
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Specialization framework, considering their potential as spillovers of the
knowledge created with impact over the economic growth. In this context,
the local administration could stimulate clusters activity by offering financial
stimulus or public infrastructure for innovative activities.
3.5.2 Clustering process
How does this process function? For example, in a cluster, a local entrepreneur wants to experiment with a new idea, even if the idea is self-developed or been bought as a patent. Then the cluster requests the support of a
local research center to provide more expertise in the research area. At the
same time, the representative of the local community offers the possibility to
test the idea in a public laboratory. In order to increase the competencies of
the team members, a local facilitator or university could provide dedicated
training programs. The specialists from all the actors involved could be part
of this process; as a result of the synergy created, the outputs are much better
than those the local entrepreneur could obtain on its own. What are the outputs? Exactly: new knowledge, innovation, creativity entrepreneurship with a
high propensity to be materialized on the market.
Different national or international projects are another example where a
public institution is offering or intermediate financial support for the development of a specific project on a particular topic. Either the conditions to
participate at this tender are specifying or not the eligibility for clusters, some
local initiatives could create a network of different participants in order to be
more competitive in the application process and implementation of the
project.
Considering this flexible way for association in a cluster and combining
with the adaptability to some specific needs, clustering phenomenon has a
predilection for specific applications, narrow niches or a much-customized
need, and for this reason, the area of activity is more related with innovation,
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research or ICT. Moreover, just to prove the reliability of the KEP model,
the clusters succeed to generate Smart Specialization, in the light that the local government, considering the previous success of clustering, wants to facilitate the replication of the initiative on the same domain and to extend the
specialization to the entire region. In this way, in Romania for example, an
IT hub was developed in a specific region from the North of the country
(Transylvania), and now this hub is a global player in the ICT market.
The local administration could support the initiatives in innovation by investing in technological or industrial parks. For example, local communities
in Romania, as the EU member state, could access European Funds for such
objectives in order to animate the creation of the cluster in a certain geographical area.
3.5.3 The case of Korea: chaebol
In Korea, the sector of clusters is not so popular, probably because of the
way the Korean economy was established and run at the current potential. In
the past, the so-called chaebol developed the functionality of the cluster but at
a large scale, in a more aggressive and dominant position on the market.
Basically speaking, the partners in the association were the chaebol itself with
branches or subcontractors in the territory. In one way or another, even
though the power of former chaebol has been diminished, some habits in ways
to organize partnerships in Korean economy still exist (Oh 2017, pp. 41-68).
At this moment, the accumulative shares of the four biggest business
groups as share of the first 30 business group is growing more and more
dominant. Samsung, Hyundai, SK, and LG share in Assets is 52.7%, and
consistently increasing from 49.1% last year, and 69.4% in Profits, compared
with 62.3% in the previous year. It is well-known that the influence of owner
families has decreased over the shareholders of the biggest corporations in
Korea. In this top 30 business groups in Korea, the share held by the con-
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trolling families has decreased to 4%, and the rest of the shares are owned by
affiliated companies. The same trend for the top four companies, the
amount of share held by controlling families has decreased to 2% of the total
shares (Korea Fair Trade Commission 2017).
In Korea, the procedure for budget allocations to the regions or institution is pretty centralized in the sense that administrative financial autonomy is quite low. Just a small percentage of the taxes at the local level remain to be used by the local community. In one way or another, the financial
incomes from territory are collected to the central level and then redistributed for public institutions, authorities or local administration. A pretty
similar situation is in Romania, too; this is the reason why there are a lot of
debates considering the implementation of the strategy referring to the decentralization process into the eight big development regions. The solution is
very good, but during the time, none of the ruling parties did assume the responsibility to put this strategy into practice. In Western Europe, the regions
are stronger, with a high level of autonomy, with local governments and legislative bodies, consequently with a regional budget.
3.5.4 Regions of Knowledge
Today, the common perception about clusters is they play the role of spillovers for knowledge, economic growth, innovation, creativity, and
entrepreneurship. Basic principles are the same, but the local communities
could underline one direction or the other, depending on the local needs,
level

of

development,

specialization and

entrepreneurial

culture.

Governments in some of the countries are focusing on providing communication platforms, others in research facilities, and the others to provide financial support or access to education programs.
In Europe, as a combination between Smart Specialization and cluster
policy, there were created so-called Regions of Knowledge (RoK) (European
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Commission 2014). This is a framework dedicated to the research area in order to incentivize the transfer of knowledge at the international level through
education programs. The main objective is to develop the process of knowledge creation among traditional players in a cluster and to take advantage on
the market of the value added to the new knowledge obtained.
The influence of clusters on the Smart Specialization framework is quite
important (European Commission 2013). Clusters are an integrator of the
efforts in different related environments. They contribute to reshaping business strategies, public policies, research approaches and co-operation
principles. In the section with Smart Specialization, we already analyzed the
process of prioritizing local initiatives and alignment with local needs or economic potential in a matter of accessing the available resources. The functionality of clusters is coming to create a workable environment for this approach of Smart Specialization and this gives sense to the essence of their
creation.
At the local level, with a good clustering strategy in place, some issues
could be addressed: lack of innovation or entrepreneurial initiatives, low creativity, unemployment or poverty. At the same time, clusters could play the
role of the catalyst at the local level for some isolated initiatives of different
local stakeholders.
Considering the screening process of different examples of clustering in
different countries, it is easy to conclude the best practice in the field: identify the local needs, entrepreneurship trigger, finding opportunities, traceability for innovation, high value for money, high exposure of the local in a
global market, exploration of new or unconventional fields.
3.5.5 The role of clusters for competitiveness
The famous management guru, Professor Michael Porter, has described in
a visual way the competitive advantage of an economy, with the well-known
Diamond Model (Figure 3.5.5.1). He established 4 attributes:
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1. Factor Conditions - Availability of production factor resources
2. Demand Conditions - Demand of products and service on the domestic
market
3. Related and Supporting Industries - Structure of national economy and
capacity to supply goods
4. Firm Strategy, Structure, and Rivalry - Business strategy and competition in the domestic market
The basic principle is to have a certain advantage when the labor and capital are available, then a thorough analysis of production process can increase
productivity, and lately when innovation will be a differentiator factor this is
the premise for continuous improvement and increasing competitiveness.
Considering this model, some of the promoters of clusters theory underline the role of the clusters in this process. According to this point of view,
clusters are the accelerators of innovation and their place is in the center of
the Diamond model. The result of this interaction is increasing productivity
and competitiveness with positive impact over the economic growth.
Figure 3.5.5.1 Determinants of national competitive advantage22)
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22) Porter, E. Michael. 1990. “The Competitive Advantage of Nations.” Harvard Business Review.
(March-April)
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***

As conclusions at this point, all over the world, considering the volatility
of the markets, repeatability of crises, lack of resources, existing disparities
and many other challenges, there are attempts for restructuring national
economies or to readjust them, to create new policies, frameworks, and
reforms. None of these endeavors did prove the same effectiveness in a concise, comprehensive and dynamic way as the Knowledge Economy Pyramid
will do. Without pretending that the KEP model is perfect, we can say that
this model offers optimal possibilities to transform, in a highly visual representation, the knowledge into value on the market.
At this stage, after defining the entire framework of the KEP model with
all the component structures, Knowledge Economy, Knowledge Triangle,
Triple Helix and Smart Specialization, it was the appropriate context to explain the way how the correlations and synergy work, and time to time to
compare with other systems or theories already created.
Considering these aspects, in the following two Chapters, the analysis will
focus in the process of testing the reliability of this model with a measurement or assessment system, considering the outputs and outcomes. Then,
we will determine the overall impact of some important factors related to the
model.
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4. Measurement and indicators – assessment
methodologies and indices
4.1 Outputs
“Rome wasn’t built in a day!”
French proverb

4.1.1 Knowledge as resource
We already know, from neoclassical economics, that the inputs (factors of
production) in production function are capital and labor and the bigger the
amount of production factors, the higher the yield. Well, knowledge is not as
tangible as the labor and capital are, but it is well-known that knowledge increases the production results as long as knowledge is part of technological
progress. How much knowledge is included in technological progress, it is
hard to define in the context of missing an accurate measurement system.
The role of this study is to make clearer the process of transforming knowledge in economic performance, to describe the key drivers, methodologies,
and tools for this process, in such a way that can facilitate further research to
be performed.
The use of knowledge to stimulate innovation, creativity, and entrepreneurship is an accelerator of the process; in other words, knowledge is
an endogenous factor for development. Knowledge as a resource could
make a more efficient and effective production system.
In order to start the knowledge odyssey in the economy, it is tremendously
necessary to understand the importance of knowledge. This is the starting
point in edification what is called Knowledge-Based Economy. If this awareness is present, then we can talk about any socio-economic development
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(Szirmai 2015) related to the use of knowledge.
If we analyze a traditional production process where capital and labor are
available, when we introduce knowledge as a key factor for endogenous development we don’t know the value of knowledge. It is just the hazard game
to find out later how valuable are our knowledge outputs at the end of the
production line.
In today’s layout of the global economy, where the power of influence is
changing radically in short periods, the solution to rolling the dice and finding out the real value of knowledge outputs is not workable anymore.
As long as technological progress is a residual variable in the production
function, we cannot limit our efforts to be more accurate in determining in
advance how efficient we are. At the same time, we have to upgrade the
knowledge measurement system in order to anticipate if one strategy is effective or not.
Knowledge is very volatile as a resource. When you believe that unique information is capable to boost the outputs, in the real process you can find
out that simply isolated information is not enough to reap more fruits.
So, the lesson learned in this case is the influence of the context, the place
and time you are. For this reason, the second important step, after the awareness, it is to build an environment where knowledge is used at full capacity
by the right people, in the right place, and at the right time.
4.1.2 Understanding the knowledge before measuring
After this short introduction necessary to build the frame for defining the
most appropriate measurement system for knowledge in economy, we are
trying to analyze some assessment systems already developed in the global
economy, then to conclude which one is good for the KEP model or what
combination is more reliable.
The outputs of the KEP model are the valuable knowledge, innovation,
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creativity, entrepreneurship, productivity, competitiveness with impact over
economic growth. Creativity, entrepreneurship, and innovation are correlated and we already made this analysis in the previous sections, when the
European Innovation Scoreboard results were explained and in the section
where we analyzed the correlation business/innovation. In this section, these
will be used as indicators in the composite index of Global Competitiveness
report. Now we’ll provide details about the measurement systems for knowledge, for productivity and competitiveness.
The Organization for Economic Cooperation and Development
(OECD) has standardized main knowledge indicators, as follows23):
- Research and development expenditures
- Number of patents
- New jobs for highly educated specialist
- Technology balance of payments
We do not know how valuable these indicators are for our model, probably they could help at a certain point, but it is very important we do not limit this approach just to statistics; we need a more dynamic perspective.In
these circumstances, the problem is to find the solutions to measure the
knowledge on the flow, and for this reason, there were defined two versions
(OECD 2008), such as:
- embodied knowledge – new technology incorporated in installations,
machinery, equipment of production line;
- disembodied knowledge – knowledge solutions as know-how, expertise,
blueprint, patent, license; the biggest challenge when we measure disembodied knowledge is referring to the general knowledge existing on public
space and is free of charge, but it helps to obtain better results. It consists
more of the ability of decision-makers to take benefits of this knowledge.
This approach is very valuable when we measure Total Factor
Productivity, but we come up with more details, later in this section.
23) https://www.oecd-ilibrary.org/
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To stay in the knowledge area, we would like to underline that this study is
not targeting those outputs, indicators or measurement systems specific to
every knowledge ecosystems we already defined here: university, research institutes, company, local community, public institution and innovative hubs.
There is plenty of literature and case studies on any specific area, and this is
over the objectives of current approach. Here we discuss about those outputs directly connected with knowledge going around the KEP model and
even if we talk about knowledge itself, productivity, competitiveness or economic growth, we stick to the idea of value added on knowledge side and the
impact on the large concept we’ve just mentioned now. From this perspective, it is more important to consider tacit knowledge instead of explicit
knowledge, Total Factor Productivity instead of labor productivity, collaboration instead of competition, and smart and sustainable growth instead of
economic growth. So, even though it will be mentioned the general terminology of the concepts, we have to keep in mind these dissociations or different
tones from the genuine concept.
Before analyzing concrete measurement systems for knowledge, we would
like to explain a little bit about some bottom line results of the knowledge
methodology. We don’t have to go directly to measure tangible outputs without measurement of the results of the learning process or the concrete actions to create an innovation and creativity-friendly environment. Learning
programs contribution to the increasing level of skills is essential (Jensen
2012, pp. 165-178). Setting up ba (knowledge creation place) is a prerequisite
for innovation, creativity, and entrepreneurial attitude.
At the same time, by facilitating emerging CoPs (Communities of Practice)
is like acting in a positive way over team capacity to face off new challenges
at the organizational level. Further on, creating the Knowledge
Organizations is directly reflected in several outputs, such as better adaptation to the market needs, increasing the flexibility, creating premises for differentiation, focusing in the core competence area, and many other things.
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In a strategic approach, if the decision-makers succeed to create more and
more such areas of knowledge at the national level, then an effective institutional capacity like Productivity and Competitiveness Center could gather all
these islands in a knowledge territory as a conceptual space for the
Knowledge Economy.
From this perspective, the contribution of knowledge to higher productivity must be analyzed. This approach will dismantle the overwhelming
perception that what is not tangible could not be measured in a matter of
productivity. In this context, increasing Total Factor Productivity contribution to GDP (OECD 2018) is a direct result of processing knowledge in
a specific methodology.
Concluding this cycle of knowledge, we can underline that a smart and
sustainable growth is a consequence, not a target of knowledge approach.
One of the outputs of the KEP model is increasing the productivity. For
this reason, in order to get closer to our subject, we have to refer to measuring productivity because this will impact directly the sustainable growth.
Basically speaking, productivity is the correlation between outputs and
inputs. From the technological perspective, productivity refers to organizing
of the production process to transform resources in results. From the efficiency perspective, productivity means to obtain full production with minimum costs, in the context of given technological endowment. We can also
refer to productivity in alternative measurement approaches by comparing
the results with other producers of goods, or in the level of macroeconomic
indicators such as per capita income. We will provide more details in the
Productivity section.
4.1.3 Productivity and statistics
From the statistics perspective, there are used the econometric analysis,
with a certain value regarding level, trends, influence, but with some approx-
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imation about specific aspects in the real life. Some inconveniences arise
when we talk about the long time necessary for estimation, the reliability of
the models is difficult to be appreciated by a large audience, and a complex
data management system is required. In Romania for example, the biggest
challenge for the National Institute of Statistics is collecting the data and the
reliability of the data collected. This is the reason why, productivity is communicated just at macroeconomic level as the ratio between outputs and inputs and there is no other complex measurement system to reveal information about sectors, fields, factory size and many others, according to
Professor Myung-Ho Park from Hankuk University of Foreign Studies. In
Romania, the concepts like Total Factor Productivity exist just in theory.
This is the reason why, some other public institutions, like National Bank of
Romania, prefer to develop their own measurement system and procedure
for collecting reliable data, but these institutions are not disclosing the results
in the public.
In 2017, in our cooperation with the Korea Development Institute and
Korea Small Business Institute, we had the opportunity to visit Statistics
Korea (KOSTAT) in Daejeon and to have more insights about measurement
system of productivity. From this perspective, we’ve realized that in the elaboration of productivity policy it is important to consider the design of a performing measurement system capable to provide reliable data for the
analysis.
In the context of productivity measurement, labor productivity is essential
because, in the perspective of economic growth, it determines the standard
of living at the aggregate level, considering income per capita. Even so, this
measurement is not able to talk about disparities, inequity or social inclusion.
From the perspective of the knowledge, as we explained before, either
embodied or disembodied, it is very important to measure the Total Factor
Productivity (TFP). This refers to the performance of the production process related to the technological advance. In simple words, the TFP repre-
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sents the influence of progress coming from other factors than traditional
technological changes, and it is referring more to innovation, creativity, entrepreneurship, or any other progress difficult to define in the first stance,
according to Professor Wankeun Oh - Hankuk University of Foreign
Studies,
At the beginning of this research work, it was stated that this is not an accounting approach, neither statistical one or econometric, because none of
these can tell us about the translation of knowledge concept in welfare for
population, as an example. For this reason, it is necessary to create more sophisticated measurement tools in order to explain better what is behind
figures. These complex tools have to consider traditional measurement system, numerical one; at the same time, these tools have to consider the background, the context, perspectives, and influences, to analyze case studies, situations, environments and comparing with other models (Leydesdorff
2006). This is the broad view for assessing the effectiveness of the measurement system in this study.
In terms of measuring productivity, at the EU level the measurement system for productivity is KLEMS (Koszerek et al. 2007) which stands for a distinction among several inputs such as capital (K), labor (L), energy (E), materials (M) and service (S). KLEMS is the result of a research study ordered by
the European Commission. Basically speaking, it is a methodology to create
a database for several indicators at the aggregate level or by the member
state. It is a useful tool to start analyzing the dynamics, trends, and influences
according to the objective of the analysis.
Further on, we can say that as the output of our model, productivity is not
so simple to determine when we talk about knowledge, innovation, creativity, entrepreneurship, digitalization, ICT, and other fields related with the
TFP.
To understand better the concept, in this context, considering that in the
previous section related to Knowledge Management, we’ve mentioned about
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knowledge process, that means, like any other processes, we have inputs and
outputs. In such conditions, can we consider the concept of Knowledge
Productivity?
For sure, Knowledge Productivity is a very important topic, but to measure knowledge is very difficult and this is the reason why when we talk about
measuring TFP, especially that part related with disembodied knowledge, it
is difficult to do so in a simple way.
4.1.4 The art of touching the untouchable
When measuring knowledge we have to consider the capabilities of the
Knowledge Workers, the outputs of the CoP, the efficiency of the
Knowledge Organizations and the value added of the knowledge creation
cycle. Probably, a much easier way to make these measurements is to count
the number of Knowledge Workers, the number of CoP’s meetings and the
number of projects they solve inside these communities or similar computing procedures. We can compare the previous performance with the last one,
or compare the performance of this Knowledge Organization with other
similar organizations. Considering the differences observed in these parallel
processes, we can turn back in the knowledge process and analyze the impact
of every knowledge activity on the overall performance in terms of value
added, for example.
In the example of Samsung with SAIT, the performance is well recognized
today all over the world and the difference was made just by the vision and
the awareness that Knowledge Management is a consistent methodology to
create value added in the processes, to create differentiation on the market
or the level of competitiveness. If we understand the lesson learned from
this storytelling, we can use that as a reference and try to replicate at least
some activities related to KM.
By this rationale, we would like to underline the role of combining the tra-
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ditional measurement system with the analysis of the context, environment,
influences and other intangible aspects. From the beginning of this research
work, up to now, we’ve explained about the intangible particularities of tacit
knowledge, about the level of experience and expertise a Knowledge Worker
has accumulated, about the spontaneity of the innovation in knowledge
friendly environments and about many other “soft” features included in the
Knowledge Economy Pyramid. At this point, just providing some figures
about all these issues is below the scope of this analysis. What we have to understand when we talk about measurement of knowledge is that there is
much evidence that knowledge produces value and we have to use indicators
or data as inputs in a more sophisticated assessment process.
A practical example in this view is to compare international ranking reports for competitiveness, productivity or knowledge. We will talk later
about the Global Competitiveness Index, Knowledge Economic Index, and
others. The suggestion is that these levels are measured yearly and we can
observe the potential standard deviation from the historical trends after a
new policy related to the knowledge or innovation was implemented. Of
course, sometimes it takes years, but even “Rome wasn’t built in a day!”
To summarize, the measurement system from the perspective of the KEP
model takes into account the evaluation of the following:
- Results - from the results point of view, not the amount of inventory in
a production day is the target, but it is important how much value added
is in a product, how fast it will sell, what is the customer satisfaction rate,
what are the costs of externalities and others.
- Activities – how many KM initiatives were implemented in the organization, how many employees became Knowledge Workers, how many
meetings in a CoP, and others;
- Background – past performance reference, past position or trend in an
international official report, and similar other benchmarking.
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4.1.5 Knowledge Assessment Methodology
Despite these general considerations, it is the appropriatetime to introduce Knowledge Assessment Methodology (World Bank, 2008 version),
which is a specific tool to evaluate the readiness of an economy to adopt
Knowledge Economy. By this methodology, there are identified strong
points and weak points of the current status and it helps policymakers to create a better strategy for accelerating the process of transition.
This tool is the result of the Knowledge for Development Program, created in 2008 under the authority of the World Bank. It is an online interactive analysis to have a complete and pretty accurate view of the performance of a country in order to take action for adopting knowledge related
strategies for development. The approach considers the four pillars of KE,
as it was presented in this study, and could give valuable hints about the aspects to improve for better success.
At the base of this approach, starting from KE’s 4 pillars, there are 2 performance indicators, 12 knowledge indicators (Table 4.1.5.1), and 83 structural and qualitative variables (Table 4.1.5.2) for 140 countries. For each of
the variables, it is a scale from zero to ten (from weakest value to the strongest one).
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Table 4.1.5.1 KAM indicators for the four pillars of KE24)
The KAM Basic Scorecard
Performance
Average annual GDP growth (%)
Human Development Index
Economic Incentive and Institutional Regime
Tariff and non-tariff barriers
Regulatory Quality
Rule of Law
Education and Human Resources
Adult literacy rate (% age 15 and above)
Secondary enrolment
Tertiary enrolment
Innovation System
Researchers in R&D, per million population
Patent applications granted by the USPTO, per million population
Scientific and technical journal articles, per million population
Information Infrastructure
Telephones per 1,000 persons, (telephone mainlines + mobile phones)
Computers per 1,000 persons
Internet users per 10,000 persons

Table 4.1.5.2 Structural and qualitative variables in KAM25)
Variables Available in the KAM
Performance Indicators
Average Annual GDP growth (%)
GDP per capita (International Current PPP)
Human Development Index
Poverty Index
Composite ICRG risk ratng
Average unemployment rate, % of total labor force
Employment in Industry (% of total employment)
Employment in services (% of total employment)
Economic Regime
Average Gross capital formation as % of GDP
General government budget balance as % of GDP
Trade as % of GDP
Tariff & nontariff barries
Intellectual Property is well proteched
Soundness of banks
Exports of goods and services as % of GDP
Interest rate spread (lending minus deposit rate)
Intensity of local competition
Domestic credit to the private secor (% of GDP)
Institutions
Regulatory quality
Rule of law
Government Effectiveness
Voice and accountability
Political stability
Control of corruption
Press freedom
Education and Human Resources
Adult literacy rate (% age 15 and above)
Average years of schooling
Secondary enrolment
Tertiary enrolment
Life expectancy at birth, years
Internet access in schools
Public spending on education as % of GDP
Professional and technical workers as % of the labor force
8th grade achievement in mathematics
8th grade achievement in science
Quality of science and math education
Extent of staff training
Management education is locally avaliable in first class business schools
Well educated people do not emigrate abroad

Innovation System
FDI as percentage of GDP
Royalty and license fees payments ($ millions)
Royalty and license fees payments in US$ millions / million population
Royalty and license fees receipts in US$ millions
Royalty and license fees receipts in US$ millions / million population
Science & engineering enrolment ratio (% of tertiary level students)
Researchers in R&D
Researchers in R&D / million
Total expenditure for R&D as percentage of GDP
Manufacturing Trade as % of GDP
Research colaboration between companies and universities
Cost to register a business (% of GNI per capita)
Cost to enforce a contract (% of GNI per capita)
Scientific and technical journal articies
Scientific and technical journal articies per million people
Administrative burden for start-ups
Availability of venture capital
Patent Appilcations granted by the USPTO
Patent Appilcations granted by the USPTO (per million pop.)
State of cluster development
High-technology experts and percentage of manufactured exports
Private sector spending on R&D
Information Infrastructure
Telephones per 1,000 people (telephone mainlines + mobile phones)
Main Telephone lines per 1,000 people
Mobile phones per 1,000 people
Computers per 1,000 persons
TV Sets per 1,000 people
Radios per 1,000 people
Daily newspapers per 1,000 people
International telecommunications: cost of call to US in $ per 3 minutes
E-government
ICT Expenditures as a % of GDP
Gender Equality
Gender development Index
Females in labor force (% of total labor force)
Seats in Parllament held by women (as % of total)
Females Literacy Rate (% of females ages 15 and above)
School enrolment, secondary, female (% gross)
School enrolment, tertiary, female (% gross)

24) World Bank – Measuring Knowledge in the World’s Economies – Knowledge Assessment
Methodology and Knowledge Economy Index
25) World Bank – Measuring Knowledge in the World’s Economies – Knowledge Assessment
Methodology and Knowledge Economy Index
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4.1.6 Knowledge indices
In the KAM tool, the Knowledge Economy Index (KEI) concludes the
overall performance of an economy and the actual status of development towards Knowledge Economy. It is an aggregate representation which does
not necessarily correlate the economic growth with the readiness to adopt
KE. However, based on this assessment tool, those countries from the
knowledge frontier could strengthen the efforts to create higher premises for
fast transition to KE. A higher level of the index confers the premises that an
economy has the propensity for increasing economic performance in the
future. By analogy, the more valuable the knowledge, the higher the chance
for a certain economy to obtain a high level of growth rate. Further on, it is
supposed that a country with increasing economic rate has the possibility to
develop faster. For example, if a country registers an increase of KEI by one
unit, then this augmentation determines 0.46% of economic growth (World
Bank 2008).
KAM tool also provides Knowledge Index (KI) - this is the measurement
to find out if a country has the capacity to implement knowledge
methodology. KI shows the potential of an economy for increasing the value
of knowledge.
In this research, I was trying to find the values for KEI and KI considering KAM tool (World Bank) for Romania and Korea for the same period of
time in order to describe the trends, the influences and the correlation with
GDP (Table 4.1.6.1). As you can see, there are some data on different years,
but with not enough consistency to make a thorough analysis. Even so, the
presentation is important for several reasons:
- A measurement system does exist – there are necessary updates;
- Knowledge could be measured at the national level in a very concrete way;
- This incipient assessment could be developed if the policymakers are
aware of the importance of knowledge for economic growth
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Table 4.1.6.1 KAM indices KEI and KI for Romania and Republic of Korea*

Country

KEI

Romania

6,82

KI

Institutional
Regime and
Innovation Education
Economic Incentive

ICT

Rank

Year

44

2012

6,43
6.37

2009
6.20

6.87

5.66

6.30

6.63

43

2008

5.86

48

2007

5,66

53

2000

5,48
Korea

1995

7,97

29

2012

31

2008

7,74

27

2007

8,42

24

2000

7.68

8.38

5.57

8.47

7.97

8.71

* Source: data collected from World Bank – Measuring Knowledge in the World’s Economies – Knowledge Assessment
Methodology and Knowledge Economy Index

As you can see in the above table, in 2008 the main problem of Korea
concerning implementation of Knowledge Economy is the pillar
“Institutional Regime and Economic Incentive” with a score of 5.57, which
represents the 59 position at the global level. For Korea, the great performance on the innovation, education and ICT is diminished by the underperformance in the institutional framework. The average of the performance
on the last 3 pillars is corresponding to a level with 10 positions better than
the current performance. This point, correlated with the other analysis, underlines the necessity for Korea to strengthen the framework for Knowledge
Economy, and the KEP model is quite helpful in this perspective. In a concrete way, in the case of Korea is needed a quick implementation of Triple
Helix structure which is responsible for the pillar “Institutional Regime and
Economic Incentive” in our model. In other words, a better cooperation between government-university-business is a requirement for a solid
improvement.
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Even these data are not complete, there is some analysis provided by the
World Bank Institute, where we can find a regression model which reveal a
direct correlation between Knowledge Economy and economic performance, as you can see in the Figure 4.1.6.2.
The fact that knowledge is directly correlated with economic growth is
quite obvious. More important is to analyze the graph from the perspective
of today evolution. Almost all the countries that have higher positions in
Global Competitiveness Index 2017–2018 Rankings (Table 4.1.7.3), global
classification considering Human Development Index 2016 (Table 4.2.2.1),
European Innovation Scoreboard (Graph 2.3.4.2 with the comment that EU
is represented as an average, but there are 8 individual Western European
countries with better results than Korea), all are concentrated in the upper
right corner of the below representation (Figure 4.1.6.2)26), which means the
best performance in the correlation between Knowledge Economy and economic growth. Another similarity, Korea’s performance is not top of the list.
In this figure, and as it was mentioned before in the other international ranking systems (for innovation, competitiveness, and perception of well-being),
Korea remains below its real potential. This is a very interesting finding and a
starting point for policy-makers to consider the KEP model as a potential
solution for better translation of knowledge value in economic growth.

26) World Bank Institute. 2008. Measuring Knowledge in the World’s Economies - Knowledge
Assessment Methodology and Knowledge Economy Index, Knowledge for Development
Program.
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`42* Source: World Bank – Measuring Knowledge in the World’s Economies – Knowledge Assessment Methodology and Knowledge Economy Index

Figure 4.1.6.2 Correlation between economic performance and Knowledge Economy*

Now, we have certain evidence that the value of knowledge could be
measured in a concrete way. Moreover, we clearly understood that there are
already developed tools capable to represent in a numeric way the readiness
of a country to adopt Knowledge Economy, the development of knowledge
in that economy and the potential for growth considering the performance
in implementing knowledge approach.
In the example with the Knowledge Assessment Methodology (KAM),
this tool combines in indices the performance of every country on the four
pillars of Knowledge Economy. Of course, this is just one example, and the
methodology could be improved, or at least updated. The most important
thing is that behind these figures are methodologies, policies, tools, performance, domains, sectors and environments, and above all, knowledge and
people. We can choose the best measurement systems and put these together in the Knowledge Economy Pyramid and build premises for a sustainable
growth with direct impact on the standard of living for the population.
The KEP is capable to put all these stakeholders together and to create a
knowledge-friendly ecosystem capable to cope better with challenges in the
global economy. In this model, a professor, a researcher, an IT specialist, a
governmental official, a citizen and an entrepreneur are working together for
everybody’s prosperity by using a resource with much more potential of value than any other else, the knowledge.
Now, after the precedent output measurement of knowledge, further on,
we will describe the other output measurement for productivity and
competitiveness.
4.1.7 Global Competitiveness Index (GCI)
At the global level, one of the measurement methodologies of competitiveness is the Global Competitiveness Index (GCI). This index is important for the stakeholders of the KEP model to be aware about the key
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factors of economic growth.
It is provided every year under the authority of the World Economic
Forum and consists of data collected for 140 countries. From the 2017 –
2018 Report27), which has as Chief Advisor the famous Professor Xavier
Sala-i-Martín from Columbia University, we have the information that at
global level GDP rate is 3.5% in 2017, in the context of a slow rate of productivity with a weak perspective for a positive change, even in the most advanced economies. The main finding is the perpetuation of an unfair share
of the product between labor and capital and this determines an increasing
of disparities with much more consequences in the social field.
I introduced this conclusion from the report to show that even if the general economic situation seems to be recovered after the crisis, it is still under
the potential and unstable, with the possibility for degradation if not smart
policies will be put in place. It is very important to take action over the increase of productivity in a direct correlation with the social welfare.
The main conclusions of the World Economic Forum’s Council were the
following:
- More consideration for inclusiveness in the globalization process
- Aligning productivity economic potential in the perspective of The 4th
Industrial Revolution
- Increase the digitalization influence in the socio-economic environment
- More concentration on translating economic growth in social prosperity
From the main report, based on the data provided by International
Monetary Fund, we took the representation of Total Factor Productivity
over 17 years (2000 – 2017), where we can see the trend of decreasing TFP
and the shock during the crisis (Graph 4.1.7.1). We would like to mention
that productivity measurement and related analysis will be described in the
Productivity section, next Chapter.
27) Schwab, Klaus. 2018. World Economic Forum (2018) The Global Competitiveness Report
2017 – 2018.
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Graph 4.1.7.1 Total Factor Productivity: 2000~2016, IMF data28)

Considering the main conclusions of the report, in the next future, it is
necessary to put competitiveness in the spotlight from the perspective of increasing the standard of living for individuals.
In order to show and explain the data for Global Competitiveness Index,
it is necessary to add that GCI considers 12 pillars (Table 4.1.7.2) with 114
indicators for determining the competitiveness and consists of an assessment
of the drivers and institutional capacity to influence productivity as a foundation for economic growth. Analysis of GCI for 2017 reveals that financial instability is a threat to productivity and there is much innovation potential on
emerging economies.

28) Schwab, Klaus. 2018. World Economic Forum (2018) The Global Competitiveness Report
2017 – 2018.
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Table 4.1.7.2 The pillars of competitiveness*
Institutions

Labor Market Efficiency

Infrastructure

Financial Market Development

Macroeconomic Environment

Technological Readiness

Health And Primary Education

Market Size

Higher Education And Training

Business Sophistication

Goods Market Efficiency

Innovation

* Source: World Economic Forum (2018) The Global Competitiveness Report 2017~2018

There are three categories for grouping these pillars in order to give different weights considering the level of development for each economy. The
performance at the global level is represented in the Table 4.1.7.3.
Table 4.1.7.3 The Global Competitiveness Index 2017–2018 Rankings*
Rank

Economy

Score

1

Switzerland

5.86

2

USA

5.85

3

Singapore

5.71

4

Netherlands

5.66

5

Germany

5.65

6

Hong Kong

5.53

7

Sweden

5.52

8

UK

5.51

9

Japan

5.49

10

Finland

5.49

………

…………………………

…………………

26

Korea

5.07

………

…………………………

…………………

68

Romania

4.28

………

…………………………

………………

137

Yemen

2.87

* Source: data collected from World Economic Forum (2018) The Global Competitiveness Report 2017~2018
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We can see that in the top 10, there are 6 countries from Europe; Korea is
in the 26th position and Romania in the 68th, exactly in the middle of the
ranking in 2017.
In the next tables, we picked the situation for Romania (Table 4.1.7.4) and
Korea (Table 4.1.7.5) to have a comparison of detailed performance in 2017
Table 4.1.7.4 GCI details about Romania*

GDP
GDP/capita Population
(mil
USD
(mil)
USD)

187

9465

19.8

GCI

Higher Technological
education Readiness
(5th pillar) (9th pillar)

Best performance
Innovation
(12th pillar)

Macro-economy
(3rd pillar)

Worst
Performance
Business
sophistication
(11th pillar)

Score Rank Score Rank Score Rank Score Rank Score

Rank

Score

Rank

4.3 68 4.4 70

38

3.5

116

4.8

51

3.1

96

5.2

* Source: data collected from World Economic Forum (2018) The Global Competitiveness Report 2017~2018

Table 4.1.7.5 GCI details about Korea*

GDP
GDP/capita Population
(mil
USD
(mil)
USD)

GCI

Higher Technological
education Readiness
(5th pillar) (9th pillar)

Best performance
Innovation
(12th pillar)

Macro-economy
(3rd pillar)

Score Rank Score Rank Score Rank Score Rank Score
1411

27539

51.2

5.1 26 5.3 25

5.6

29

4.8

18

6.6

Worst
Performance
Financial
Market
(8th pillar)

Rank

Score

Rank

2

3.9

74

* Source: data collected from World Economic Forum (2018) The Global Competitiveness Report 2017 ~2018

As you can see, Korea is in the 26th position with a small improvement over
its performance in the previous year. In the last ten years, the overall performance in competitiveness has decreased. Analyzing the data, it is concluded in
the report that even though Korea is a developed country, there are some structural gaps between the performances on all 12 pillars. Korea is performing very
well in infrastructure and macroeconomic environment. In 2017, there was
some political turmoil that affected institutional capacity. On the other hand,
the situation of the labor market is the weakest point of the Korean economy,
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as long as the efficiency and flexibility are very low, considering some conflicts
between employees and employers. In this context, important reforms were
expected in 2018 to revamp the Korean economy in the next future.
4.1.8 Global Manufacturing Competitiveness
In order to assure the impartiality of the research, there is another competitiveness index, provided by Deloitte in the 2016 report (Giffi et al. 2016),
but the bias is quite obvious considering the information about survey administrators and respondents, more related with USA and China. Basically
speaking, the report is based on an online approach and considers the perception of the CEOs from different companies (540 respondents, half of
them via email) about global manufacturing competitiveness. The report
concludes that the top five in manufacturing competitiveness consists of
USA, China, Germany, Japan and South Korea.
The main point of this report (Deloitte 2016) is that the manufacturing
sector has a determinant contribution over economic prosperity, taking into
account the influence on the infrastructure, jobs, and GDP. Anyway, we
would like to mention this reference, but the objectiveness of data is not so
reliable as long as the report does not specify the way how the respondents
were selected; the assumption is that the survey was taken on a free basis approach with no selection of the respondents referring to some basic criteria:
geographical area, field of activity, education, and many others.
***

As a preliminary conclusion for this section, we have seen that some
measurement systems are working and of course the situation could be improved, but there is necessary more commitment in the knowledge exploitation area as a resource with great economic impact. This is the value
proposition of the KEP model, to accelerate the cooperation among the
knowledge ecosystems with high potential for enhancing economic knowl-
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edge methodology at the level of national policy.
The role of Productivity and Competitiveness Center is the catalyst of all
these efforts and translator for the languages of different socio-economic
ecosystems in only one, the knowledge language.
In the next section, we will analyze the topic of outcomes.

4.2 Outcomes
“Changes and progress very rarely are gifts from above.
They come out of struggles from below.” 29)
Noam Chomsky, philosopher Professor
at Massachusetts Institute of Technology

4.2.1 Standard of living and quality of life
Considering the economic growth and a fair share of the increased GDP
over labor force and population, the main outcomes from the implementation of the KEP model are the high standard of life, increasing quality of life, welfare (Dolfsma 2006, pp. 200-221) and associated prosperity
(Holt et al., 2014), well-being, life expectations and environmental protection.
The outcomes are the expectations ready to be observed after completing
the implementation phase and obtaining the proposed outputs. No process
is ideal and there are expected different results according to the context, but
more important is to monitor the progress.
After this analysis, it is obvious that the implementation of the KEP model would be a success at the level of increasing the economic value of the
knowledge. In this respect, the objective is accomplished. In the downstream
of the process for transforming the value of knowledge in outcomes, there
are many factors able to influence a smooth correlation. Considering that the
KEP environment is a complex mix of other ecosystems as we described in
29) Chomsky, Noam. 2008. “What Next? The Elections, the Economy, and the World.”
Democracy Now – interview. (November 24)
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this research work, the expectation is to create emulation among the stakeholders to support the value created in the process in order to be translated
in prosperity, better life, social wealthy and green growth.
In a direct way, the standard of living is addressing to the satisfaction for
products and services, reaching a certain level of comfort, access to health
care services, wealth and many others. From the economic perspective, there
are considered the level of incomes, employability, affordable prices for
housing, poverty, and inclusion. At a higher level, there are included the
GDP, quality of education, infrastructure, inflation and the list could
continue. Considering all these variables, the measurement system could be
tailored for every item. At the international level, there are important efforts
to standardize the measurement system and to provide composite indices for
reflecting better the real situation.
On the other hand, the quality of life represents the prosperity at the individual and population level, considering the aspects with a positive influence and the factors with a negative one. In this area, we can count health,
environment, education, employment and so on; there are many debates on
how complete should be this list. It is not the purpose of this study to solve
these issues or to make a strict delimitation between indicators.
For us, like the other approaches of current research, the most important
and relevant are the international reports on the related topic. It is necessary
to add that international organizations allocate big budgets and a lot of efforts to offer information on yearly basis, and for this reason, trying to reinvent the wheel in particular studies is waste of time. We have to consider
the accumulation of valuable knowledge in different areas of activity and to
make analysis, correlations, and implications.
4.2.2 Human Development Index
Here, we have to mention the report of the United Nations Development
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Program (UNDP 2016), released in 2016 with data from 2015, “Human
Development Report 2016 – Human Development for Everyone”. This report considers composite indices such as the Human Development Index
(HDI), Inequality Human Development Index (IHDI), Gender Development
Index (GDI), Gender Inequality Index (GII) and Multidimensional Poverty
Index (MPI). As we can see in the previous section, HDI in its turn is an input for the Knowledge Assessment Methodology. HDI covers:
- Life expectancy at birth – capacity to have a long and healthy life;
- Mean years of schooling – capacity to obtain knowledge;
- Gross national income per capita – capacity to have a decent standard of living.
In order to increase the accuracy and the relevance of the measurement
system, in the mentioned report there are considered some others indices
and for more and complete data, it could be accessed the official website30).
For this study, relevant is the classification at the global level considering
the value of HDI and its components: longevity, education, income and
GDP per capita, Table 4.2.2.1.
Table 4.2.2.1 Global classification considering HDI and its components*
Rank

Country

Human
Development
Index (HDI)

Life
expectancy
at birth

Expected
years
of schooling

Mean years
of schooling

Gross national
income (GNI)
per capita

1

Norway

0.949

81.7

17.7

12.7

67,614

2

Australia

0.939

82.5

20.4

13.2

42,822

2

Switzerland

0.939

83.1

16.0

13.4

56,364

4

Germany

0.926

81.1

17.1

13.2

45,000

5

Denmark

0.925

80.4

19.2

12.7

44,519

***************************************************************************************
18

Korea

0.901

82.1

16.6

12.2

34,541

*****************************************************************************************
50

Romania

0.802

74.8

14.7

10.8

19,428

* Source: data collected from United Nations Development Program (UNDP 2016), “Human Development Report
2016 – Human Development for Everyone”
30) http://hdr.undp.org/sites/default/files/2016_human_development_report.pdf
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From all the information provided in the report, we chose the most relevant one for the rationale of this research. So, we can easily observe that the
top 5 positions are dominated by Western European countries, and the situation is pretty similar for the top 10. Korea is placed at the 18th position
and Romania the 50th.
Considering the case of Korea, it is necessary to mention that during the
16 years from 2000 to 2015, the trend is increasing from the initial value of
0.731 to the last 0.901.
According to the report, as it was mentioned before, HDI is a composite
index which reveals each country performance in human development, a
long and healthy life, knowledge accumulation and standard of living. These
are the figures, and considering the provider institution, the expertise of the
research team and the methodology, the data are quite reliable, there is no
reason to question that.
In spite of this information, the most important aspect of the report is the
section of perception about well-being of the population. From the perspective of a fair distribution of growth to the individuals and population,
the aspect of perception is very relevant.
For Korea, based on the data collected in 2015, at the individual level, only
49% of the respondents are satisfied with the quality of education, 62% with
quality of health care, 63% with standard of living and 51% with their jobs,
61% are feeling safe, and overall life satisfaction is only 5.8 on the scale from
0 to 10. Only 19% of the responders have confidence in justice and 28% in
government.
As a point of view, the case of Korea is quite relevant for the difference
between the economic level or achievements and individual satisfaction and
prosperity. As we already proved in this study, it is well-known that Korea is
a well-developed economy with a good ratio of GDP per capita, a very competitive industry, high quality of products, strong education system, and very
good healthcare system. Moreover, Korea is a model of development for
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many other economies, including Romania. The catching up effort is a relevant success story for any other country in the world. Concerning the recent
analysis of HDI, Korea is lagging behind Western European countries in
terms of well-being perception (OECD 2015).
This gap is a starting point for policymakers to take rapid action in order
to reduce these disparities (Marger 2013) and to transfer better the results of
the economy to the real lives of the people. The KEP model offers the best
collaborative approach in the perspective to create a knowledge-friendly environment for better cooperation between different social and economic
actors. By this model, we have to understand at the domestic level, the difference between competition and collaboration. The KEP model allows us
to observe the power of complementarity and the synergy created among the
contributors to such complementarity.
4.2.3 Green Growth
From the perspective of the last outcome, environmental protection or
green growth (Tarasyev and Bing 2013, pp. 49-66) is very important with a
large impact over the other outcomes analyzed here. We cannot make a
complete analysis of productivity and discuss labor productivity, Total
Factor Productivity, knowledge productivity, if we are not able to talk about
Resources Productivity with a special focus on natural resources.
In international reports, Resources Productivity is an indicator which reflects the ratio between Gross Domestic Product (GDP) and Domestic
Material Consumption (DMC) and the result is the amount of growth obtained by a quantity of resources. DMC is referring to the amount of materials necessary for industrial or any other economic purpose and household
consumption.
The same approach could be extended to the CO2 emission, energy consumption and other different indicators that reflect in one way or another,
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what is called the green growth. At the OECD level, there is a Green
Growth Strategy with assessment methodology, measurement system, indicators available for the member countries to identify environmental protection issues considering economic development.
The roots of sustainable growth consist of the ability of an economy to
give maximum value to the amount of natural resources used for economic
progress. Here, it is needed to underline the importance of decoupling economic growth to the extensive way to use natural resources, especially
non-renewable ones.
In one of my previous books, the term of ecoknowledgence was defined as an
unplugged socio-economic development model, a combination of the concepts: sustainable development – ecology, Knowledge Management – knowledge, Cohesion Policy – convergence. “Ecoknowledgence comes to put in the
same word the robustness of sustainability, the power of knowledge and the
benefits of convergence” (Șerban 2014) 31).
In Korea, a national Strategy for Green Growth is being implemented to
develop eco-friendly new growth engines, contribute to the people’s quality
of life, and diminish the effects of climate change. We don’t want to extend
the analysis at this point, but relevant for this study is to consider economic
growth from the perspective of using the knowledge as a resource, a valuable
one. Through innovation, creativity, productivity, and competitiveness, the
value added to an amount of natural resources is increasing exponentially.
***

Even from this perspective, considering that Romania is a country with
plenty of natural resources, it is essential to address the issue of establishing
the Productivity and Competitiveness Center, and we have already explained
the necessity of this urgency. The most important thing in the case of
Romania is to adopt a model of excellence and to benefit of the outstanding
31) Serban, Octavian. 2014. “KNOWLEDGE MANAGEMENT – Key Factor for Speeding
Up the Absorption Process of European Funds.” publisher Editura Economica,
Bucharest.
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support offered by the Korean Government – Ministry of Strategy and
Finance through the Knowledge Sharing Program implemented by the
Korea Development Institute, dedicated to this issue since 2015.
From the KPC perspective, we had the possibility to know the process,
programs, objectives, achievements, and I can say that the results are impressive, but there is enough room for improvement. The KEP model is a
solution for achieving the status of excellence.
Next section is dedicated to the action plan approach.

4.3 Action plan
“Productivity is never an accident.
It is always the result of a commitment to excellence,
intelligent planning, and focused effort.” 32)
Paul J. Meyer; founder Personal Development Industry

4.3.1 Specific terminology and the abstracting model
The KEP model is a unique representation of the most reliable development alternative solution based on taking full advantage of the advanced use
of knowledge. It has already been described in this book that smart tools,
methodologies, and structures specific to the Knowledge Economy have
been identified, capable to build a framework where related knowledge ecosystems from education, science, research, technology, business, innovation,
government, public administration, clusters, and community, interact in
three dimensions:
- Compact structures – Knowledge Economy, Knowledge Triangle,
Triple Helix, and Smart Specialization;
32) Meyer, J. Paul. http://pauljmeyer.com/
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- Correlations – education/science, business/innovation, research/technology, government/administration, and clusters/community;
- Holistic dimension – the interaction of different environments generates synergy.
As specific terminology developed in the KEP model, we can add:
- Connections – these are the links between correlations/stakeholders
(education-business, research-business, technology-innovation, clusters-research, etc);
- Collaboration – this is the working process based on mutual respect and
common interests;
- Stakeholder – the organization/institution which generates correlations
and knowledge ecosystems;
- Ecosystem – the space of influence around correlations/stakeholders;
- Environment (cloud knowledge) – the intersection of ecosystems;
- Interaction – the degree of influence between correlations/stakeholders/ecosystems;
- Complementarity – a productive balance between the weaknesses of a
stakeholder and the strengths of the other;
- Synergy – the holistic force of the Knowledge Economy Pyramid;
- Framework – the totality of the structures (KEP)
Considering the taxonomy, terminology and definitions, the Knowledge
Economy Pyramid, could be represented in an abstract way (Figure 4.3.1.1)
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Figure 4.3.1.1 Abstract representation of Knowledge Economy Pyramid*

* Source: the author’s own representation

This abstract format of the KEP is useful for policy or decision-makers
(Biela et al. 2013) when they try to implement the model in a particular
context. If the dynamic of the elements and the sense of the concepts are
well-understood, then there are flexible versions to design a very accurate
model.
At this point, KEP is working with already developed concepts, but the
particular approach for this theory is to accommodate a common framework
for three knowledge drivers (Table 4.3.1.2), compared with the traditional
economic perspective:
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Table 4.3.1.2 Comparing traditional development approach with the new one*
Neo-classic model

KEP model

1. Competition – what doesn’t kill you
makes you stronger

1. Collaboration – reciprocity, mutual
support among stakeholders

2. Individualism – just me, myself, and I

2. Interaction – sharing knowledge,
common objectives, same goal

3. Domination – the winner takes it all

3. Complementarity – smart combination
of strengths with weaknesses

* Source: the author’s own representation

4.3.2 The 7 stages of implementation
With this perspective in mind and considering that in this study there are
provided details about every stage in the related sections, here we sum up the
implementation of the KEP model in 7 stages:
1. Awareness – knowledge generates economic value if it is seen as a resource and people involved realize that; the more a knowledge is shared
the bigger is the value added in the knowledge methodology;
In the first stage, there are organized some public events/conferences these endeavors must attract policymakers, official representatives of
related institutions, academicians, professors, researchers, political leaders, local community leaders, business associations leaders, labor union
representatives, and other decision-makers from all the levels and structures of the society.
Then, it is necessary to generate more personalized events such as
roundtables, workshops, interviews with target groups, publicity on different media;
2. Commitment - the commitment of government and key leaders at the
national level is tremendously important for a smart correlation between goals and policymaking process. Following the activities at this
stage, it is necessary to obtain the commitment for all the representa-
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tives involved and to work on preparing the implementation of the concept in their institutions: developing education and training programs,
editing documentation, networking, conduct discussions at the organizational level, create knowledge leadership and many others;
Gathering the feedback from all the stakeholders and selecting a representative group for further activities.
3. Setting goals – creating consensus; considering the level of development
and the distance from the knowledge frontier, it is necessary to create a
common vision, a reliable mission, and achievable goals;
At this stage, the biggest challenge is to align vision with mission and
goals. The representative working group has to consider the interests of
everybody involved totally in accordance with the general level of economic development and progress in adopting the basics of Knowledge
Economy principles. The success of the implementation is directly correlated with setting smart goals.
4. Elaborating Policy – a flexible, result driven, effective and dynamic policy will be the foundation for translating the value of knowledge in more
innovation, the increase of productivity, improve competitiveness, sustainable growth, social inclusion and well-being for people;
Most of the times, designing a new policy means to align different other
public strategies in order to contribute to the achievement of the new
goals. This is the reason why at this stage, some other reforms have to
be strongly considered.
5. Capacity building – once the knowledge frontier is identified and the related gap is measured, to get action is depending on the distance to the
knowledge reference;
In those economies situated far from the knowledge edge, the point is to
establish the institutional capacity from the scratch, as the example with
the Productivity and Competitiveness Center in Romania by following
the KEP model.
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For those countries situated on the knowledge edge or very close, as is
the case of Korea, the best approach is to adapt and improve the existent institutional capacity related to the advantages conferred by the
KEP model.
6. Assessment – an efficient and effective knowledge methodology consists of elaborating a smart capability for measurement;
Considering the specific aspects of knowledge with its particularities on
human capital, tacit knowledge, intangible contributions and synergy
created, the limitation of the measurement system just to compute data
is not enough. For a successful assessment system, there are needed
complex methodologies, comprehensive indices, continuous adaptation
and improvement.
7. Knowledge and productivity movement – once the people understood
the role of the knowledge and productivity in society, it becomes necessary to enhance the level of dissemination in a more structured procedure by creating specializations, international partnerships, formal education programs, advanced training programs, platforms for transferring best practices, disseminating success stories, implementing a national award program and many others actions for a better integration
of the new concepts in the socio-economic culture of a nation.
4.3.3 Build up around the 4 pillars
Considering the premises of the Knowledge Economy theory and practice, the new model of development (KEP) could be built around four pillars:
a) Enhancing Intellectual Capital
The related connection for this approach is university-business. The results of this collaboration have to be observed in:
- More specialized education programs around the sharing knowledge
concept, instead of just getting information;
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- Matching of the educational programs with job market needs and
Knowledge Economy requirements;
- Strong feedback from industry for universities and research centers;
- Including in business processes research and education projects;
- Promoting lifelong learning programs;
b) Build institutional capacity
The correlation government/administration is responsible to design
dedicated policy and effective implementation with following targets:
- Reversing the granularity of productivity strategy over the public institutions; create a unique policy for an accountable institution with
clear functionalities, strategy, and goals;
- Creating dedicated departments within the Productivity and
Competitiveness Center for education, research, business, public administration, local communities and international cooperation partnerships with specific tasks and goals;
- Managing a flexible and comprehensive assessment methodology at
the national level;
- Organizing National Award Program and certification programs for
organizations and specialists;
c) Spreading digitalization
This goal is managed by the correlation research/technology and the
approach is to:
- Underline the socio-economic benefits of ICT;
- Increase the contribution of research to the technology and reverse;
- Elaborate smart applications and solutions for the business environment;
- Contribution to an easier implementation of the 4th Industrial
Revolution, Artificial Intelligence, robotics, biotechnology, nanotechnology, and others;
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d) Creating Innovation
The correlation clusters/community is in charge of this task and is supposed to proceed in following directions:
- Strengthening the principle of Smart Specialization by creating an appropriate environment for better collaboration among research institutes, government, universities, local administration, innovative
SMEs, in other words fostering the formation of clusters;
- Create capabilities for identifying valuable initiatives correlated with
the available resources and a prioritization of the local needs;
- Create platforms for internationalization of domestic innovation;
- Facilitate public support for innovation
4.3.4 Policies alignment and reforms
For a successful implementation of the action plan, besides a smart policy,
it becomes necessary to make some adjustments to the other policies related
to education, research, regional development, business environment, employment, and technology. The role of the government is essential and the
level or intensity of commitment will create the premises for the goals
achievement. Working together under the same regulation, within dedicated
institutional capacity and in a full consensus and collaboration, the knowledge ecosystems which interact in the KEP model are capable to give substance to the knowledge approach for economic growth. In order to assure
this internal appropriateness functionality of the model, some reforms are
needed to create a supportive external environment (Hayes 2002).
From this perspective, the task is not easy to be accomplished, but the idea
is to afford maximum attention to the screening process for evaluating the
external environment for KEP. There will be evaluated the public policies
and the interaction among them in such a way to observe if there are created
bottlenecks or gaps between different functionalities. In this context, the
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new initiative has to make considerations for the variable time.
A good implementation is related with a flexible and smart policy (McPhail
and Tarko 2017, pp. 134-147), but the process is starting with an accurate
identification of the needs. Because we talk about economic development in
the globalization context, a special attention is dedicated to the international
environment. So, in order to rearrange the layers of considering the new policy, it is necessary to articulate the context depending on the followings:
- International environment – trends, crises, obstacles, opportunities,
agreements;
- External environment – policy alignment, government goals, political issues, regulatory framework, social context, economic development;
- Internal environment – stakeholders awareness, collaboration facilities,
consensus;
***

As a preliminary conclusion of this section, the action plan has to be very
clear, realistic and adapted to the context. The situation is particular in every
economy, but the value added of this research work is to propose a flexible,
adaptable and effective model, as the KEP model is. The implementation
process is complex and a preliminary deep analysis is required. If the needs
are correctly identified, the level of readiness is defined and the commitment
of policymakers is realized, then the application of the action plan should be
successful.
In the next section, we’ll discuss the perspectives of cooperation.
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4.4 Perspectives of cooperation
“We share a common planet,
and the world has learned the hard way that we have to get along and work together.
We have learned, too, that cooperation can benefit all.” 33)
Joseph E. Stiglitz; Nobel Prize winner, Professor of Macroeconomics
at Columbia University

4.4.1 The Knowledge Sharing Program
In this section, we’ll introduce a case study, the cooperation between the
Republic of Korea and Romania in the productivity field.
The Knowledge Sharing Program (KSP) is a knowledge-driven cooperation initiative with the objective to disseminate Korea’s socio-economic development experience with other countries.
This program is coordinated by the Ministry of Strategy and Finance of
the Republic of Korea (MOSF) since 2004. Up to now, more than 1000 researches have involved in the cooperation with 64 countries to disseminate
best practices for sustainable development. KSP consists of providing consulting missions, research, studies, and training.
KSP is both an enabler and facilitator for Korean expertise in designing
development policies, sharing success stories, providing the best expertise in
the economic field and development.
In Romania, the KSP started in 2012 as a result of the cooperation agreement between Romania and Korea. In 2015, the KSP was implemented in
Romania by the Korea Development Institute, based on the cooperation between the Hankuk University and the Ministry of Economy – Romania. The
first project in productivity and competitiveness field was the “National
Framework for Improving Productivity of Romanian Enterprises and
SMEs”.
33) Stiglitz, E. Joseph. 2017. “Trump’s rogue America.” The Korea Herald. (June 6)
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H.E. Kim Eun-joong, the Ambassador of the Republic of Korea to
Romania concluded: “Unlike South Korea, Romania is endowed with both
natural and human resources, so it is better poised to become Europe’s tiger
in the near future, once it utilizes them in an innovative and productive
manner. I hope that this KSP will be one of the good tools for helping
Romania with increasing its national productivity as well as for enhancing
our strategic partnership”34).
In total, there were three cooperation projects in this partnership. After
the aforementioned first one in 2015, the second one was in 2016, regarding
“Capacity Building on Productivity: Establishing Romanian Productivity and
Competitiveness Center; and Elaboration and Publishing of the Annual
Guidebook for National Statistics on Productivity”. In 2017, considering the
outstanding support of the Korea Development Institute, cooperation was
established between the Korea Productivity Center and the Romanian
Government by holding the workshop “Capacity Building Workshop”,with
the special support of Dr. Soon Jick Hong - Chairman & CEO at the KPC.
In 2018-2019, the cooperation is continuing on the same basis under the
theme of “Institution Building: Romanian Productivity Centre” with the following topics:
- Legal Framework
- Effective Policy development
- Programs development in education, consulting
- Organizational Structure
From the Korea Development Institute perspective, the general objective
during the new cooperation stage will be to provide analysis, studies, development strategies and lessons learned. According to this goal, the institutional and legal framework for the establishment of the Productivity Center
in Romania will be identified.
The project plans to define the legal and institutional framework to oper34) Global Ambassador’s Journal. Vol. I, Issue 1, May 2016.
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ate the new capacity building (Lipson and Hunt 2008). In parallel, the
Korean team will develop a screening process of the Korean legal framework in order to identify what is suitable for Romania or the possibility to
adjust for better matching with Romanian particularities. Moreover, the project is aiming to provide a complete solution at the end of the implementation stage, according to the Taihee Lee – Project Manager at Center
for International Development, KDI.
Another step for this project will be to define the national policy (Mulgan
2008) in the matter of productivity. This is the “Government Support
Program” which consists of the presentation of Korean case in order to improve productivity in the following areas: financial support, public innovation, technology solutions, research, and development, create human
resources capabilities and other details. There will be explored the benefits of
the public policy in different social and economic areas. A very important aspect at this point is to develop a friendly environment in order to support the
implications of the new public policy.
4.4.2 Planned organizational framework for Romania
The next step will be to build the organizational framework (Christensen
et al. 2007) and the appropriate functions in order to be capable to implement the policy in the field of productivity. From this perspective, the challenge for Korean experts is to design the best model, adapted for Romanian
context (Figure 4.4.2.1), according to Dr. Jungdae Suh - President of Korea
Institute for Enterprises and Economy. In parallel, the expectation from the
Romanian government is to propose a plan for human resources
management. Considering the novelty of the approach and uniqueness of
the policy, the roadmap is a step by step approach.
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Figure 4.4.2.1 Planned Organizational Framework for Romania
Productivity Center35)
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Finally, an experimental case will be developed by establishing a pilot
project. Assuming the creation of the Productivity and Competitiveness
Center, during the cooperation, there will be analyzed the functions of the
new organization according to the public policy; basically speaking, the compatibility between public policy and capacity building will be tested. In this
context, it is very important to envisage the vision, mission and institutional
strategy. At the end of this pilot phase, viable solutions will be proposed for
implementation.
In parallel with the consultation and research stage will be provided a
Capacity Building Workshop in order to enhance the capabilities of
Romanian governmental officials to manage the concepts of the new policy
and functionality of established capacity in the field of productivity. There
35) Serban, O., Suh, J. 2017. 2016/17 Knowledge Sharing Program with Romania: Capacity
Building on Productivity: Establishing Romanian Productivity and Competitiveness
Center; and Elaboration and Publishing of the Annual Guidebook for National Statistics
on Productivity - Government Publications Registration Number 11-1051000-000792-01,
Ministry of Strategy and Finance, Republic of Korea.
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will also be provided study visits to relevant organizations in Korea,
transferring best practices, success stories, and subject matter expertise.
In this respect, the successful example of the Korea Productivity Center is
very tangible in the context of cooperation between Romania and the
Republic of Korea. Sharing knowledge, best practices and legal frameworks
from Korea, it seems to be the best way to replicate the success. Though
adopting one model or the other is the easiest way to replicate something, also very important is the adaptation process, considering the diverse context
of these two economies.
The Romanian development potential is dependent on the level of productivity and this is the reason why, despite a very high rate of growth, 7% in
2017, the Romanian economy is lagging behind the European Union average
and the position of Romania considering productivity, innovation and competitiveness is the last one at EU level, as we already described in the previous sections. In the case of Romania, we have to mention that the growth
rate is based on consumption, by increasing the structural deficit and public
debt, considering the low level of investment and the fact that imports are
exceeding the exports.
4.4.3 Upgrading the cooperation
Establishing the Productivity and Competitiveness Center considering the
KEP model, could be a joint and focal point for future commercial strategies
of Korea facing the European Union Single Market (Duran 2014,
pp.124-146). Romania is considered to be part of the emergent group of EU
countries; the manufacturing sector plays an important role in the economy,
with a level of 30% of the total value added. In comparison, the average at
the EU level is 15.5%. This sector has grown in the last decade and now it is
the main driver of exports. From this perspective, the manufacturing sector
contributes 75% of the total exports. This achievement is hampered by low
productivity and lack of competitiveness. The price-competitive inter-
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mediate inputs in the process, including labor costs, are still an important
competitiveness factor.
In October 2017, KPC celebrated its 60th anniversary. It was a long way
and a very challenging one, but the results could serve as an example for any
other economy in the world. Taking into account the achievements of this
cooperation, for Romania it is very important to find solutions to overcome
some of the stages in the institutional evolution and to offer the capability to
implement the KEP model.
There are a lot of Korean FDIs in the EU, especially in the Central
Europe, countries like Poland and Hungary. It is important to determine the
pros and cons to intensify this effort for South-Eastern Europe and to analyze the opportunities for Korean multi-national companies to develop their
business in this area.
4.4.4 The role of the Productivity and Competitiveness Center
at national level
From the research already conducted, it was determined that the
Productivity and Competitiveness Centre will be an integrator of knowledge
and productivity movement across the country, as a premise for increasing
competitiveness and entrepreneurship, improving the quality of product and
services, contributing to the propensity for increasing foreign direct investment, increasing the exports and building a foundation for knowledge sharing process at national level, according to Dr.Yonghyun Cho – Research
Fellow at Korea Small Business Institute.
In order to achieve the target, at the level of the Romanian government,
there were drafted several directions to follow, such as:
- Developing the legal framework for establishing the Productivity and
Competitiveness Center, facilitating an autonomous functionality,
non-political and non-profit, deeply aligned with the national policies
on competitiveness, education, research, industrialization and interna-

172 • KNOWLEDGE ECONOMY PYRAMID: Transforming Knowledge Value in Increasing Productivity and Competitiveness

tional cooperation;
- Developing a particular policy on productivity in order to promote it at
the national level, considering the need for fostering the Romanian
Government efforts to overcome the lowest level of productivity and
innovation in the EU;
- Planning the best education programs by designing appropriate training
programs and developing comprehensive curricula able to facilitate an
easy transfer of knowledge from experienced lecturers to selected participants;
- Designing an efficient and flexible organizational structure, where the
stakeholders from academia, research, administration, industry, and society are represented.
Korea’s example of development is a worldwide benchmark, especially for
developing productivity as a complex concept and combining science-business-education environments. Considering the context of development after
1950, there are some similarities between Korea and Romania: both countries are not so big, both were devastated by the wars and endured a period
of historical and cultural isolation, some territories becoming separated after
wars, low endowment, and an under-qualified labor force. Considering the
development model adopted by South Korea after the '50s (Lim 1999), now
it is more than obvious that it was a successful one. For this reason, the
Korean example is more appropriate for Romania than others. For Korea
the challenge ahead is the sustainability of growth and this research work is
coming to identify the real needs of the Korean economy in order to build
the Knowledge Economy.
4.4.5 The proposed action plan for Romania
The findings of the previous research show that it is tremendously important to take the example of productivity from Korea and to replicate this
in Romania considering the adaptation to the regional context. At this point,
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in the further cooperation process it will be very important to determine
how to do that in a concrete way. The KEP model developed in this study
within the Korea Institute for International Economic Policy could serve as
a reference both for the KPC and the Romanian Productivity and
Competitiveness Center. The actions are similar, but depending on the context and the distance to the knowledge edge, the intensity will be different.
So far, before the implementation of this research’s findings, the action plan
proposed by previous studies is presented in the Figure 4.4.5.1.
Figure 4.4.5.1 Action Plan for establishing Romanian Productivity
Center (proposed in 2017)36)
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Networking
Development

Program
Development &
Initiation

• Facilities and Equipment
- offices, classrooms, furniture, etc.
• Securing wider pool of talents
• Attraction, retention, and development human resources by field and position
• Best practices exchanges and study visits
• Preparing incentives for participation
• Reforming government supporting programs for businesses and human resources
• Domestic
• EU
• International
• Cooperation, Information exchanges
• Assistance, Aids
• Identifying program needs of public and private sectors
•
•
•
•
•
•
•
•
•

Research and Survey
Education and Training
Consulting
Vacational education and training
National awards, State awards
Certifications
Productivity indexes
Lean production
Productivity gainsharing, etc.

• Addressing gradually in phases based on needs
• Evaluation and Feedback

36) Serban, Octavian., Suh, Jungdae. 2017. 2016/17 Knowledge Sharing Program with
Romania: Capacity Building on Productivity: Establishing Romanian Productivity and
Competitiveness Center; and Elaboration and Publishing of the Annual Guidebook for
National Statistics on Productivity - Government Publications Registration Number
11-1051000-000792-01, Ministry of Strategy and Finance, Republic of Korea.
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4.4.6 The benefits of the cooperation
The facilitation of the dialogue with Korean research institutes is a tangible advantage for future cooperation. Drafting the layout for transferring
best practices, experiences, and expertise in productivity is the target of the
new cooperation program. The new KSP 2018/2019 cooperation between
Korea and Romania could be an outstanding opportunity to improve the results of previous cooperation projects and to implement the KEP model according to the findings of the current research.
At this point, it is important to establish the decision-making process to
further develop the best policies, appropriate legal framework, efficient planning and comprehensive curricula for the training programs, and last but not
least, create a representative and efficient organizational structure, functioning and cooperating effectively at national and international level.
It is important to understand the connection and integration between related knowledge ecosystems, such as academia, administration, research,
business, local community, and government, as a foundation for integrated
programs for education, research, regional development, and innovation.
In return, a better adaptation of Korea’s example abroad, especially the
Productivity Management System program provided by the KPC, will be
beneficial for Korea in order to understand better the context of development, particularly on the EU market.
Some outcomes of the cooperation will create the perspective for benefiting of:
- Best practice on the institutional building approach from the regulatory
framework perspective, in such a way to confer an effective and efficient functioning, alignment with related policies and law, acting as an
independent body with no political influence and not for profit activity.
The outcome here is delivering a robust and comprehensive statutory
documentation.
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- Developing the management, analysis and research skills for policymakers in order to be able for planning, designing and implementing a
concrete policy in productivity field, as a horizontal approach for the
Romanian economy. The outcome of this topic is an effective policy in
productivity, integrated with relevant other national strategies.
- Increasing the skills for Romanian specialists in order to improve the effectiveness of the education and consulting programs in line with increasing the awareness and a better dissemination of productivity
theme. Very important here is to be able to design and develop training
programs and comprehensive curricula in order to create productivity
professionals and the leadership in productivity.
- Designing the best functionality for the new institution created, able to
develop policy, programs and projects in the productivity field, results-driven and international cooperation oriented. The outcome here
is a flexible and efficient organizational structure, capable to involve the
representatives of related institutions, ready to assure the best
functionality.
***

We conclude at this point the analysis of the concrete cooperation between Romania and Korea, by explaining that this case study is important
twofold:
- Reveal very well the intensity of cooperation between South Korea and
Romania; there were a lot of efforts, many institutions involved, a lot of
specialists, specific activities, and valuable analysis; all these activities are
the foundation for continuing for enlarging the cooperation;
- Could serve as a learning material for students or trainers who will be
able to recognize most of the Knowledge Management concepts incorporated in the Knowledge Economy Pyramid.
In the final section of this Chapter, I’ll present the lessons learned from
the Korean case in the real context of the development.

176 • KNOWLEDGE ECONOMY PYRAMID: Transforming Knowledge Value in Increasing Productivity and Competitiveness

4.5 Lesson learned
“Tell me and I forget. Teach me and I remember. Involve me and I learn.” 37)
Benjamin Franklin; one of the Founding Fathers of the USA

4.5.1 Korean development after The Second World War –
the 4 milestone of the Knowledge Economy
It is interesting to analyze these two examples close to each other in order
to better observe the case of Romania struggling to reshape its development
strategy, and the case of the Korean economic model, starting with the
post-war stage, up to today.
From the analysis made in the previous sections, we understood the necessity to establish the Knowledge Economy if a country’s goal is to foster
innovation, improve productivity, increase competitiveness and develop
smart and green growth. These are not easy goals at all, but are already provided in an action plan which could serve as orientation in this endeavor. Up
to achieving the goal, the most important thing is to get closer to the knowledge frontier or the knowledge edge, as we call it in this research work. The
Knowledge Economy Pyramid is a very good solution for those economies
ready to follow the knowledge way; it is a development model with large
flexibility, robust frame, and valuable outputs.
In the late ’40s, the economic situation in Korea was very poor, with low
GDP, then the conflict in the Korean Peninsula; the reality was very bad.
What was next from the economic perspective? The South Korean economy
follows the industrialization path (Eichengreen et al. 2015) based on the opportunity to export textiles and bicycles. After 1970, efforts were intensified
for sectors with more value added, such as shipbuilding, automotive and
37) Franklin, Benjamin. https://www.birmingham.ac.uk/Documents/college-artslaw/studentexperience/ pgt-essay-competition-highly-commended-2016.pdf
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chemicals. Starting with the development of electronic industry, the working
culture was ready to be reshaped in a more specialized direction. This is the
first milestone from the current analysis of the Korean case.
At the beginning, the industry was concentrated around the so-called
chaebol, large family groups, and more or less, this model still remains visible
during the next decades.
In the era of industrialization, the government played an active role and
supported the industrialization process with adapted policies, training programs, financial aids, and kind of protectionism related to the international
trade.
After 1950, it was time to establish the first government research institutes
and to develop the R&D sector in accordance with the strategy for adapting
the new technology. One important step was to create connections between
research and industry, in the way that R&D supports the new technology in
the industry, and industrial companies grant financial support to research
institutes. Even today, this connection is active and the industrial sector is a
great contributor for the R&D sector. It is very important to underline this
connection as long as it is tangible evidence that we are talking about, not
miracles but smart strategies. This is the second milestone from the current
analysis of the Korean case.
The third milestone is the strategy for big investments in the education
system during the economic development, starting with formal education
and continuing with vocational and professional education, and lately with
universities.
In 1997, by the occasion of the financial crisis in Asia (Moskow 1999,
pp.11-14), the Korean economy slowed down and fully experienced the financial shock. A vicious triangle occurred this time, banks-government-big
companies, which served as the origin of the crisis.
After that, the financial policy was reformed in order to put on the solid
ground the future development of the country. Here, we come with the
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fourth milestone at the point of explaining the recovery strategy for South
Korean economy: the government set up a new awareness campaign in national media to develop a Knowledge Economy plan for rapid economic
recovery. Basically, the plan is to consider education reforms, foster the research and development sector, support the business sector and invest in the
ICT infrastructure.
Up ahead, there will be required many efforts to fully establish the status
of the Knowledge Economy, and a new strategic initiative could be based on
the Knowledge Economy Pyramid model.
What is the lesson learned at this point, regarding the implementation of
the knowledge methodology in the economy? In the case of Korea, the key
drivers for adopting the knowledge pathway are commitment, vision, realism, and awareness. Turning back to the milestones we pointed out before,
we can design the stages of modern economic development of Korea, considering these 4 key drivers:
- First milestone: industrialization/specialization – key driver: commitment
- Second milestone: R&D strategy – key driver: vision
- Third milestone: education investments – key driver: realism
- Fourth milestone: Knowledge Economy plan – key driver: awareness
We already discussed in the previous sections about the necessity to create
the environment for a successful Knowledge Economy implementation. The
point is to consolidate those sectors related to the knowledge approach in
order to reduce the distance to the knowledge frontier, then to design a suitable public policy aligned to the real context.
Reminding the already explained chronology of the Knowledge Economy
implementation in Korea (ADB 2014, pp. 11-18), after the awareness campaign the government promoted the Knowledge Economy policy agenda,
where the Korea Development Institute plays the role of integrator of the initiatives of the other think tanks. From this point, a lot of reforms were deployed in related fields.
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After the development of the KE initiative, the strategy was debated in
public in order to show why Korea is committed for the Knowledge
Economy approach, and the support of the Korean Presidency was
obtained.
In 2000, the full body of strategies was submitted to the National
Economic Advisory Council (NEAC); then was released the Knowledge
Economy action plan for Korea on a three years perspective addressing ICT
infrastructure development, improvement of human capital assets, smart industrialization, enhancing the contribution of science and technology innovations capabilities and spreading digitalization and knowledge. In this
plan, a task force was established which involved representatives from related institutions: ministries, research institutes, and agencies. After another
public debate on the basis of the action plan presentation, the final version
was approved by the Korean Prime-minister and became operational in May
2000.
Several years ago, in 2013, the vision for future development was “Korea,
creative economy” as the President has announced, underlining that the race
for catching up strategy has finished and now it is the appropriate time for a
new development model based on innovation, creativity, and entrepreneurship.
4.5.2 The way ahead towards Knowledge Economy
From the researcher perspective, this moment is a good turning point to
shift from an accent on physical work to innovative work, but this is not
enough. Innovation is like happiness; nobody can order when it starts and
when it ends. This is a process, a context and it is emerging. Innovation is a
consequence of many other initiatives interconnected in a synergetic way.
Factually, here are some figures about Korea:
- Allocation for education, 7.1 % of GDP;
- First position in private education among OECD countries;
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- R&D allocation 0.25% GDP in 1963 – 5% GDP 2017 (Romania 0.49%
in 2016);
- 12.84 active researchers for 1000 people in 2013 (Japan 10.19, USA
10.17);
- 90% of the population use the Internet; initiatives Cyber Korea (2002),
e-Korea Vision (2007);
In the Korean R&D sector, the challenge is that most of the research activity is performed in the private sector (especially big companies – top 4)
and a small part in universities or what is called GRIs (Government-funded
Research Institutes). This situation is hampering basic research, which is
generally accepted of being performed in the public area. At the same time,
private R&D sector is too sensitive to the economic shocks or trends; these
expenditures will be cut first when a new crisis arises, as it was the case in the
past. From the public research perspective, the activity of public institutes
has to be revamped, considering the lack of synergy with industry and this is
valid for universities, as well.
Another challenge for the Korean economy (Chiang 2017) is the low rate
of labor productivity, “46% below the top half of OECD countries”, low income per capita “one-third below the top half of the OECD countries”, increased labor inputs, and real GDP growth is slowing down compared with
the OECD average according to a survey published in June 2018 by the
OECD38) (Graph 4.5.2.1). The report appreciates that this situation is a result of “very long working hours, at the expense of well-being and female
employment”.

38) OECD Economic Survey – Korea. 2018.
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Graph 4.5.2.1 The situation of growth rate, labor productivity and
labor inputs trends*
% difference
40
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GDP per capita

Labour productivity

Labour inputs

Source: OECD Economic Outlook: Statistics and Projections(database).
* OECD Economic Survey – Korea, 2018

At a glance, the stages of Korea’s economic development (Moon, 2015)
are presented in the Figure 4.5.2.2.
Figure 4.5.2.2 Stages of Korea’s Economic Development39)
Nation-building
State
Rhee Syng-man
(1948-1960)

∙ Focused on agriculture,
wooden goods, smallscale manufacturing
sector
∙ Foreign, aid,
particularly from the
U.S., after the Korean
War until 1961

Fast-growing
State
Park Chung-hee
(1963-1971)
(1972-1979)

∙ Significantly reduced
amount of foreign aid
∙ Focused on economic
modernization
- Manufacturing
- Internationalization
- Unbalanced growth
∙ Saemaeul campaign
for nation-wide
transformation

Stabilizing
Chun Doo-hwan
(1980-1988)

Roh Tae-woo
(1988-1993)

∙ Problems of rapid
growth: high inflation,
overinvestment,
imbalance
∙ Focused on
stabilization
- Fiscal/monetary
policy
∙ Optimized (free)
competition among
firms: industry
rationalization
∙ Balanced and
egalitarian approach
- Welfare
- Labor-friendly policy

Restructuring
State

Revitalizing
State

Kim Young-sam
(1993-1998)
Kim Dae-jung
(1998-2003)
Roh Moo-hyun
(2003-2008)

Lee Myung-bak
(2008-2013)
Park Geun-hye
(2013-2018)

∙ More democratization
movements
∙ Emphasis on free trade
- Liberalization
- Internationalization
∙ 1997 Financial Crisis
- Nation-wide
restructuring efforts
- Promotion of FDI
∙ Social tension
- Labor-friendly policy
- Balanced growth‘
- Tax increase

∙ Low consumption and
stagnated growth
- Imbalance between
manufacturing and
service sector
- Growth without
employment
∙ 2008 Financial Crisis
- Market-friendly
renovation
- Labor market
flexibility
∙ Emphasis on green
growth, technology,
and balanced growth
by encouraging SMEs
∙ New engine for growth?

39) Moon, H-C. (2016) The Strategy for Korea’s Economic Success – Oxford University Press
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Related to the above representation, it is necessary to add that President
Park is no more in charge, and since 10 May 2017, the new President of
Korea is Moon Jae-in.
***

The conclusion for this section is that Korea is an example of good practice, but the way towards the Knowledge Economy is not simple at all, and
there are many challenges which can be overcome through commitment, vision, pragmatism, awareness, and national consensus. It is very positive to
see high representative officials take the initiative in Korea, coming in front
of the nation and launching an action plan for transition to the Knowledge
Economy. This is Korea, with pros and cons, like any other country in the
world, but it is an example of determination and anticipation of change.
Korea is almost there, probably a readjustment of the policy regarding the
collaboration among some socio-economic environments could be the right
decision, and the Knowledge Economy Pyramid is an opportunity to take into consideration in order to arrive at the destination.
In the next chapter, we will analyze the impact of the KEP model.
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5. Impact - validation and sustainability
5.1 Productivity
“Productivity isn’t everything, but in the long run, it is almost everything.
A country’s ability to improve its standard of living over time
depends almost entirely on its ability to raise its output per worker.” 40)
Paul R. Krugman; Nobel Prize winner, Professor of Economics
at City University of New York

5.1.1 Productivity as development strategy
We already explained about productivity as the output for the KEP model;
more exactly, the positive correlation between adopting a smart knowledge
methodology and increasing productivity.
In this section, we’ll come with more details about the concept of productivity and its importance for increasing competitiveness and sustainable
economic growth.
In a country, if the growth rate is based on increased consumption and
low investment, this is not sustainable growth. In another country or the
same, if increasing the population income exceeds the increase in productivity rate, this is not sustainable wealth. All these are basics economics.
What are we doing when politics have a bad influence on the economy
(Eichengreen 2018) and break this basic economics rule? We do nothing, we
just write books, articles, studies, and deliver them to the politicians to understand how the economic crises are born, how the social conflicts become
accentuated, how the structural deficit is increasing, how the public debt is
increasing and finally, how the next generation must pay the bill to cover this
40) Krugman, Paul. 1990. The Age of Diminished Expectations: U.S. Economic Policy in the 1990s.
Cambridge: MIT Press.
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deviation from the economics rule.
What are we doing when politics have a good influence in the economy
and act as a facilitator for smart public policies oriented to macroeconomic
stability (Wakatabe 2015), sustainable growth and increasing the standard of
living for the population? We act responsibly and innovative in order to create a new model for future sustainable, smart and inclusive development.
In other words, considering the position of politics in the economy, it is
necessary for the specialists in the field to react or to act, to defend or to promote, to preserve or to build.
The Knowledge Economy Pyramid, this model based on the four pillars
of Knowledge Economy, is the facilitator and enabler of economic growth
by investing smart in education, research, technology, ICT infrastructure, institutional capacity and flexible administration. The effect of this approach is
increasing productivity, and the cycle is ending every time with economic
growth.
By this model, the policymakers have to understand that the response of a
better adaptability to the new trends in the global economy, international
context and social changes, is including the knowledge methodology at the
essence of the future development policies.
There are no limitations to the KEP model, just the determination of decision-makers to understand where the knowledge frontier is and their ability
to create favorable conditions for faster reaction to get closer and closer to
this edge. When an economy is not so close to the knowledge frontier, it is
necessary to create the appropriate mechanism to connect the domestic
needs to the international resources of knowledge. If a country is already
there at the knowledge frontier, the road is not ending, there are a lot of
things to do in order to transfer better the potential of the knowledge accumulated in increasing productivity, competitiveness, and economic growth,
with great impact on the well-being of the population.
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5.1.2 Concept’s analysis
When we talk about productivity we are referring to the concept, a complex reunion of different factors from diverse knowledge ecosystems, such
as education, research, innovation, business, public policies, and society.
From the perspective of knowledge, productivity is a socio-economic philosophy, a mechanism with dynamic and interactions.
Even the concept of productivity is so complex, we have to start with the
basics of productivity when planning to design a flexible KEP model.
Traditionally, productivity is a threefold approach: technological, engineering and economic. Some details were already explained in the section of outputs, but now we provide a more elaborated analysis.
From the technological perspective, productivity is a quantitative determination for comparing the products that result at the end of the line to the resources allocated at the front of the line. From an engineering perspective,
the same approach but refers to the potential of production flow compared
with the real production. The economists are introducing the term of efficiency, in such a way to have a higher value of the products than the value of
resources. This rationale is clear crystal, nothing questionable, nothing
hidden. This was the approach starting with the mass production model up
to now.
In this research study, we have introduced the notion of the Knowledge
Productivity (Kang 2015). This is quite new as the approach, but the rules are
the same in a process where the knowledge are inputs. The question is, what
are the results at the end of the line: valuable knowledge, innovation, creativity or entrepreneurship? Assuming that the answer is a favorable one, we
already find out how to measure each of them and we can consider all these
as outputs for the knowledge process.
At a glance, there is nothing so complicated, but the things are evolving
when we understand better that the knowledge is not a traditional resource,
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and we had explained in detail all the correlations resulted. What is important
here is to understand that the knowledge is a resource which generates economic value, which contributes to the increased productivity, which consolidates competitiveness, which determines sustainable growth and distributes social welfare.
5.1.3 Case study- Korean productivity
After the 2008 global financial crisis, according to the data released by the
Bank of Korea (Graph 5.1.3.1), the GDP growth rate trend shows that the
Korean economy is still recovering.
During the economic boom of Korea after the ‘70s, the critical factor for
growth was the capital input seconded by the labor input. Then, the economy of Korea felt the influences of the oil crisis in 1980, then the financial crisis of 1997. During the ‘80s, policy-makers understood that a new shift is
necessary to boost the economy and to create premises for a bigger contribution of technological advance to the growth rate.
Graph 5.1.3.1 GDP growth rate for the last decade41)
SOUTH KOREA GDP GROWTH RATE

Basic economics is the production function, where the bigger the quantity
of inputs, the higher the level of production is achieved. But from the
41) https://tradingeconomics.com/south-korea/gdp-growth
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Solow-Swan model, we found out that the rate for increasing production is
slowing down at a certain point. There is the role of technological progress
to straighten the production curve and to keep up with sustainable growth.
The endogenous factors for technological advance are innovation, creativity,
entrepreneurship, knowledge, productivity, and competitiveness. How do
we nurture this incubator of endogenous factors: through education, research, science, digitalization, ICT advancement, and other specific activities.
From the perspective of this research, when we analyze the economic
growth, we are not referring to progress in a holistic way; we take account
only for that part which is not traditionally included in traditional advancement and it is remaining as residual after determination of capital and labor.
This variable is called Total Factor Productivity (TFP) (Lim and Wan 2006,
pp. 244-267).
Now, considering the endogenous influence over the growth, it is important to observe how TFP contributed to the formation of growth in some
economies. We chose as an example, the OECD economies from 1985 to
2016. Considering the data provided by OECD42) for Korea (see Appendix)
, the annual contribution to the growth rate is presented in the Graph 5.1.3.2.
Graph 5.1.3.2 Factors’ contribution to the growth rate for Korea, 1985 – 2016*

* Source: The author own representation based on the data provided by OECD

42) Data extracted on 14 Jul 2018 08:25 UTC (GMT) from OECD.Stat
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In Korea, as we can see from the above representation, TFP represents
the highest contribution to the growth during 32 years, from 1985 to 2016.
However, the trend for stagnation is pretty obvious and strong actions become necessary to restart the engine of the economy.
The average growth rate, from 1985 to 2016 is 5.8% and the average contribution of TFP is 3.2%, meaning that TFP is accounted with 55% on
growth, more than half comparing with all the other three factors together.
In the next representation (Graph 5.1.3.3) it is easy to observe that during
the same period, Korea had the highest contribution of TFP to the formation of growth rate at OECD level, with a value of 101.4%. But, when we
make an in-depth analysis comparing the performance by each country, if we
consider the weight of TFP in the formation of GDP, at national level
(compare TFP level with GDP), we’ll observe that the top performers are
Finland with 73% (45.2% TFP for 61.7% GDP), Japan 60% (32.6% TFP for
54.3% GDP) and Germany 59% (33.8% TFP for 57.2% GDP). As we mentioned before, in Korea the average contribution of TFP to GDP is 55%
(101.4% TFP for 185.2% GDP).
Graph 5.1.3.3 Total contribution of TFP to the growth rate at OECD
level, from 1985 to 2016*

* Source: The author own representation based on the data provided by OECD
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As we already underlined, after the financial crisis in 1997, the Korean
economy recovered until the global financial crisis in 2008, with a generally
increasing trend. Combining these data with the data provided by the Bank of
Korea in the previous representation (see Graph 5.1.3.1), we can see that after
a strong period of decrease, in the last years, more or less, the Korean economy is in the trend of a slightly recovery with some variations. At the same
time, according to the OECD report presented in the previous section, at
OECD level, the real growth rate of Korea is decreasing. For the near future,
considering the information provided by the Korea Development Institute,
the growth rate for 2018 will be 2.9% and 2.7% for 2019 (KDI 2018).
***

At this point, we can conclude that the Korean economy is sensitive to the
global changes and has performed better than others considering the growth
rate. Even in this position, there are necessary some important changes in rethinking the development model in the next future. We have seen that the
Korean policymakers are concerned about this situation and are trying to reshape the strategy. Considering the conclusions of this study so far, it is an
opportunity for decision-makers to rethink the development strategy in the
paradigm of the Knowledge Economy Pyramid.
5.1.4 Korea Productivity Center
The important role of rearranging the Korean economy on a more
productive basis wass granted to the Korea Productivity Center (KPC)43). It
was founded in 1957 in order to support the Korean economy in that critical
period after the war. The value added of KPC was coming from consulting
missions for management, training programs, education, research and inter43) Serban. Octavian, Suh, Jungdae. 2017. “2016/17 Knowledge Sharing Program with
Romania: Capacity Building on Productivity: Establishing Romanian Productivity and
Competitiveness Center; and Elaboration and Publishing of the Annual Guidebook for
National Statistics on Productivity” ; Government Publications Registration Number
11-1051000-000792-01, Ministry of Strategy and Finance, Republic of Korea.
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national networking. At that time, KPC was a mechanism created by the
government to contribute to the success of industrialization strategy.
Later on, the KPC contributed to the national assessment strategy by establishing the National Consumer Satisfaction Index, National Brand
Competitiveness Index, Dow Jones Sustainability Index and other evaluation
tools related with human resources. Today, research activity is dedicated to
the companies, industrial sectors, development regions and international
benchmarking. There are special programs dedicated to TFP.
For the cooperation between Korea and Romania, establishing a similar
institutional capacity as KPC is the objective of the 2018/2019 Knowledge
Sharing Program. It provides a great chance for the Romanian specialists to
work in collaboration with Korean experts in order to find the most appropriate solutions for a better implementation of the program. At the same
time, it is an opportunity for the KPC to extend the international cooperation, and to consolidate a suitable approach for creating the premises for intensifying Korean industrial investment in the European Union.
5.1.5 Productivity in the European Union
At the EU level, productivity is considered a critical factor for competitiveness with great impact over the population well-being. In the conceptual approach, productivity is the same all over the world. The difference
is made by the awareness about productivity benefits, implementation strategy and development level of the economy.
The new approach of considering the implementation of the Knowledge
Economy as a foundation for future development was officially adopted by
the European Commission in 2000. At that time, the Lisbon Strategy was released with the objective to transform the EU into the most competitive
Knowledge-Based Economy. The official statement was “to make Europe a
more attractive place to invest and work”.
At the EU level, considering the labor productivity per hour worked,
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Romania is in the second last position with 5.6 Euro comparing with the EU
average of 32.1 Euro, according to the Eurostat.
As a result of the failure of Lisbon Strategy, in 2005 the New Lisbon
Strategy was released, with more attention granted to increase the growth
rate and create new jobs.
In 2010, after the crisis shock, a new strategy, Europe 2020, aimed to develop a new model of development, considering the financial discipline and
more importance for innovation, knowledge, growth, jobs, climate changes
and social inclusion. The objective of this new strategy until 2020 is to create
“smart, sustainable and inclusive growth”. There are also some support strategies, such as Digital Agenda for Europe, Innovation Union and Youth on
the Move. European Commission has created the Advanced Manufacturing
Task Force to coordinate the activity at European level for increasing competitiveness through following actions: accelerating the commercialization of
advanced technologies, removing the obstacles to demand advanced technologies, reducing skills shortage and the competence deficit.
***

Comparing all these three situations, it is clear that all the countries are
struggling to afford more attention to productivity. At the productivity level,
the accent is moving faster from the efficiency side to effectiveness. In
Japan, one of the longtime experts of Japan Productivity Center - Takemitsu
Matsuda - I worked with for the implementation of Total Quality
Management in Romania, was saying that productivity is a sum of efficiency
and effectiveness, and efficiency means to do things right and effectiveness
to do right things; it results that productivity means to do right things right.
The KEP model is a favorable environment to increase the methodology
to capture and improve the Total Factor Productivity because it is able to offer more premises for better assessment of knowledge, for increasing the value of knowledge, and for effective knowledge creation mechanism.
In the next section, we will explaine the functionality of the KEP model at
the macroeconomic level.
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5.2 Macro-economy
“Infinite growth of material consumption in a finite world is an impossibility.” 44)
Ernst Friedrich Schumacher; philosopher in Economics

5.2.1 Changing of the development paradigm
The macroeconomic stability is a must for any government, regardless of a
nation’s level of economic development. Political leaders have to avoid
pro-cyclical policies in order to achieve sustainable growth and structural
development. In the global economy, all the national economies are trying to
have a more important role and to create an efficient link between the domestic market and the international one. By liberalization of commerce and
increasing the import-export flow, there are more premises for development
considering the value of knowledge, technology, and innovation incorporated in products or services.
At the same time, a national economy connected to the global market is
very sensitive to the fluctuation of external markets concerning currency
rate, oil production, wars, political influence and many other factors. From
this perspective, it is hard to find solutions to keep up with the sustainable
economic growth, social welfare, and macro-stability (Aghion and Kharroubi
2013).
A new model of development, with a higher accent on knowledge, innovation, creativity, and entrepreneurship, could increase the probability for
anticipating the global economy’s trends and to offer reliable solutions for
growth and prosperity.
In the academic fora, there is more and more discussion on the paradigm
of “the new growth theory” which is dedicated to a better understanding of
44) Schumacher, E. Friedrich. 1973. Small is Beautiful: Economics as if People Mattered. London:
Blond & Briggs.
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the knowledge methodology implications and the impact of social and economic development (Sengupta 1999). At the same time, more considerations
are made on the impact of ICT on productivity and growth rate. In this approach, a new model based on increasing investments in education, research,
innovation, technology, and knowledge is very appropriate for a sever shifting in designing new public policies.
We already have seen the limitations of the capital and labor as drivers for
development in the future. Of course, both inputs are strictly necessary in
the production function, and we are not questioning the contribution of
neo-liberal model oriented to the market, profit, and efficiency. However, in
the current context, this approach is not enough. Of course, we are not trying to diminish the contribution of technical progress in the Cobb-Douglas
model, but what we are trying to say is about introducing more valuable and
quantified knowledge in the advancement. In other words, we have to put
the knowledge in an environment where it is better managed, where the economic value is increased, where the ecosystems for innovation, creativity,
and entrepreneurship are well functioning.
We have to let behind the concept of the physical market and to consider
more the knowledge as a resource for any process. Physical products or services have a certain content of knowledge as it was described in the previous
section regarding the contribution of TFP to the growth rate. The new technology is getting closer to the intangible goods and the impact in the real
market creates substantial changes. As an example, FinTech (Financial
Technology) already created a great shift on traditional financial markets
with the use of smart-devices and generates the new service of mobile-banking, the cryptocurrency arena, and many other completely new financial
concepts. The KEP model is offering the best solution to understand better
the importance of knowledge as a resource in the production line of the
future.
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5.2.2 Economic theories
A lot of economists or theoreticians are describing very well the new
growth model based on knowledge, innovation, and technology, but none
have built a concrete representation of this model, as is described in this research with the Knowledge Economy Pyramid.
Considering the neo-classical representation of the production function,
there were many famous economists who developed the theme of endogeneity regarding technological advance, such as Paul Romer (1986) with the
canonical model, or Robert Lucas (1988) referring to the human capital perspective, or Robert Barro (1990) concerning public investments and regulatory framework. For us, the extremely valuable findings of their works are
the basis for delivering new economic solutions to the challenges in the global market. The Knowledge Economy Pyramid strongly considers this theoretical foundation and is coming with a practical solution to put knowledge
at work. At the same time, the KEP is not compatible with Milton Friedman
theory, where the market is everything and the role of the state has to be reduced or eliminated.
We strongly consider that the role of government is very important in a
market-oriented economy in order to address its role for general issues, such
as climate changes, social inclusion, sustainable development, diminishing
the consumption of non-renewable resources, and many others. The government is a valuable partner in the KEP model. The approaches of Joseph
Stiglitz concerning the negative effects of globalization, on the one hand and
creating a learning society, on the other hand, are highly considered. The
KEP is an application for the potential new development model, more
adapted to the current global context, more effective for obtaining value
from knowledge, more efficient to integrate different knowledge ecosystems
(education, research, industry, government and local community) under the
same framework and to deliver expected outputs for increasing productivity,
competitiveness and sustainable growth.
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5.2.3 The status of Knowledge Economy
As we already have discussed, Korea is strongly keen on the Knowledge
Economy way. Starting with 1999, the government and presidency are highly
involved in creating the national consensus on this approach. The support of
policy-makers is obvious and the role of the Korea Development Institute as
an integrator of these efforts is remarkable. In spite of these premises, Korea
is still in the transition phase. If we analyze more accurately the phenomenon
and consider the European experience, the way for adopting the Knowledge
Economy is never-ending. No region or country will be able to clearly state
that there is a certain moment to consider that geographical area already being in the Knowledge Economy era. Only much-extended approaches of the
KE at global level could generate such a transformation, considering the
premises for standardization of the measurement system.
The challenge is not to declare you as a country or region to be already
there, in the Knowledge Economy landscape. The challenge is to be aware of
the advantages of the KE in the global context and to make efforts to get
closer to the knowledge frontier, and the day to get through will come soon.
So, from the perspective of this study, another finding is that the status of already being a Knowledge Economy is a general recognition, not a
self-recognition.
For this reason, the Knowledge Economy Pyramid could be a workable
framework to be adopted by many economies. KEP is the concrete expression of all the efforts done for a better understanding and implementation of principles of the Knowledge Economy. In a very robust
framework, there are accumulated in an integrated approach all the suitable
systems and theories dedicated to sustainable development by the use of
knowledge.
Considering the impressive capacity of the Korean economy shown by its
catching-up process and rise to a global player in technology, innovation, and
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information, many theoreticians were concerned about the vulnerability of
this country regarding the sustainability of the economic growth.
Geopolitical situation is not very favorable for Korea, the potential conflict
in the peninsula, the geographically isolated position, or the dependency on
the natural resources from abroad.
In spite of these aspects, the commitment for the Knowledge Economy,
the position as global leader in ICT, the position in the top global automotive industry and many other achievements in high-tech industry, are the
premises for increasing the growth rate in the long run. Korea is well prepared to transform knowledge resource into a strategic advantage. In order
to accelerate these efforts, some adjustments are necessary in regard to the
polarization of generating growth capacity on the side of top five companies
and to create more bridges to deploy this overpower to the entire economy.
The effect of convergence is more effective in a long run than the accumulation of general resources in a limited environment.
At the same time, there is more potential on the SMEs sector and some
policies reforms are requested to unleash this potential to flourish at the real
capacity. This consideration could be extremely valuable also for the services
sector where productivity is lagging behind that of the manufacturing sector.
A strong commitment for the edification of the Knowledge Economy
could generate a spillover effect on the business environment to afford more
efforts for investing in intangible assets.
As was mentioned at the beginning of this section, an important point for
establishing the Knowledge Economy is macroeconomic stability. We cannot talk about sustainable development as long as the structural deficit is increasing, inflation and unemployment the same. It is inconceivable to have
financial support from the government without financial stability or without
a free exchange currency rate. It is not possible to increase the role of the education, research, and innovation without a strong investment plan.
In the same context, the economic instability is not suitable for sustainable
reforms and to build strong institutions, such as the Productivity and
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Competitiveness Center. Strong institutional capacity means a strong policy,
further on strong governance, strong macroeconomic stability and so on.
Productivity is the engine of the economy because it generates value for
the process, efficiency for activity, profit for business and wages for the labor force. Based on the consumption process, some of these financial resources are going to the state through taxes and create public revenues, the
support for future investments in education, research, health and environmental issues.
***

To conclude this section, the macroeconomic environment is important
for establishing the Knowledge Economy Pyramid model. In a framework
where all the contributors are partners, structural stability is highly valuable
because creates the premises for long perspective partnerships, predictability, investments and sustainable development. The contribution of the
Productivity and Competitiveness Center for implementing the KEP model
depends significantly on the economic environment.
In the next section will be provided the perspective of public policy.

5.3 Public policy
“Without paying greater attention to stronger governance,
the World Bank Group’s goals of ending extreme poverty
and boosting shared prosperity, as well as the transformational vision
of the United Nations’ broader Sustainable Development Goals, will be out of reach.” 45)
Jim Yong Kim; President the World Bank Group

5.3.1 The context and the role of policymakers
An important stage of the action plan is the elaboration of the public policy
45) Kim, Y. Jim. 2017. “Foreword.” World Development Report 2017: Governance and the Law.
Washington DC: The World Bank.
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to define the strategy for productivity in the context of the Knowledge
Economy, as was described in the related section. If the policy succeeds to reveal in an accurate, comprehensive and flexible way the requirements of the
Knowledge Economy’s principles, while at the same time addressing the specific needs of the economy and providing reliable solutions to cover the needs,
then the premises for an effective implementation have been established.
In this context, the role of the policymakers is determinant (Lambert
2017). Without direct commitment and awareness, it is not possible to deliver regulation able to sustain the entire construction of productivity and competitiveness in the knowledge era. We have already seen the example of
Korea, where the Government and the Presidency were deeply involved to
make this shift from a traditional economy to the Knowledge Economy.
The value added of this research work is the Knowledge Economy
Pyramid, where the government is an active player and a partner for the other actors. From this interaction among government, business environment,
academia, research institutes, communities, the premises for suitable regulation are clearly created (Koontz et al. 2004).
In a simple way, the policymakers release the new regulation for productivity in the Knowledge Economy environment and build the institutional capacity with a specific role, to implement the new strategy at the national level. The main challenge is to create the suitable layout to generate a
good policy. KEP provides an important toolkit for helping the government
to develop the best policy.
The importance of the timeline in delivering appropriate public policy has
already been described. In the global economy, considering continuously
changing environments, any economy has to adapt quickly and strong in order to be competitive. From this point of view, the policymakers have to respond promptly to these changes. It is not an easy task, but working in a collaborative environment will make it much easier to develop all the processes
to identify needs, create policy, implement and evaluate this policy.
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In this process, the knowledge is a resource and plays the role of input. On
a collaborative basis, all the stakeholders in the KEP model provide reliable
knowledge for government to design the requested policy. One of the objectives of this study is to provide a comprehensive methodology for policymakers to devise the best regulation in the field.
At the national level, productivity is a horizontal issue and it influences
several sectors of the economy. This is also a challenge because there are required a set of reforms and policymakers have to align all the related strategies in order to assure the efficiency of the process. From this perspective,
an overview of the related legislation is strictly necessary. In a regular approach, the procedure could be overwhelming, but the Knowledge
Economy Pyramid is facilitating the process of screening the regulation at
the national level. The example of Korea is very tangible and we have seen
the importance of a strong statement from the top officials and the importance of public debates concerning the topic of Knowledge Economy. In
that case, if the Korean Government had the KEP instrument in place, the
designing and implementation process of the new policy had to be much easier to perform.
The link between the Knowledge Economy Pyramid and Productivity and
Competitiveness Center is created by the public policy. Basically speaking,
the new institutional capacity is an accurate representation of the KEP model with the scope to implement the principles of the Knowledge Economy to
increase productivity and competitiveness. Those are the outputs of the
process, as was mentioned in the previous sections, but the most important
deliverables of the related public policy are the outcomes: standard of living,
well-being, quality of life, and green growth. Here, we have to underline the
finding of this study considering the analysis of the correlation between
growth rate and population welfare. As far as the increased economic growth
is not reflected in the prosperity of the population we cannot talk about the
effectiveness of the process.
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***

A preliminary conclusion at this point is that designing and implementing
the public policy is a technical process with a lot of specific tasks, typical procedure and activities, but at the end of the process it is the bottom line of the
people’s lives improvement (Gerston 2010).
5.3.2 The policy/decision-making process
So, for a public policy the inputs and the outputs are very important, but
the most important thing is the impact. From this perspective, the impact
could be defined simply by sustainable outcomes. If the government is successful in implementing the policy and ensuring the expected impact, then
the new law is reliable.
The problem of leadership is very controversial: on the one hand, for the
successful designing and implementation we need a strong commitment
from decision-makers, on the other hand, a permanent fluctuation of officials is really a great barrier in this process (Shinoda 2013), as we described in
the example with Romania.
For sure this kind of strategic initiatives needs strong leaders with commitment, vision, and awareness about economic changes. It is desirable to come
up with complete solutions, but we know very well the reality and how the
things are pushing forward from the government perspective. This situation
strictly depends on the context and it is very hard for the technicians or the
specialists involved to control the process.
In those countries which are closer to the knowledge frontier, the situation is simpler in the sense that the political leaders are aware of the signals
from population or professionals. In these countries, the public institutions
have a more consolidated administrative capacity and the economy is more
competitive. These are the key drivers for success: leaders, capacity, and economic development.
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In those countries which have some important gap to the knowledge edge,
the situation is more complicated, in a sense that political decisions are not
so transparent, leaders are reluctant to change, public institutions are very
much influenced by the politics, regulation is contradictory, and the voice of
civil society is ignored. In this case, there are necessary some indications for
the promoters to succeed in adopting the new regulation:
- Involving institutions with notoriety and impartiality, such as the academy, big universities, professional associations;
- Deploying the technical concept through media;
- Organize public events with keynotes speakers with large recognition of
their expertize;
- Invite political leaders to public events;
- Involve well-recognized international institution or programs;
- Create international partnerships;
- Publishing success stories from other countries;
- Organize study visits or exchange programs for specialists;
- Stimulate networking
These are just a few of the main possibilities to create the premises for
success. Even though at the first view, to consider a direct approach to the
political arena seems to be the most efficient way, this solution wasn’t mentioned because the approach is uncertain from the perspective of a scientific
research.
A big issue is the concern of the leaders about the budget necessary for
these initiatives. It is a fact that scarcity of financial public resources is the
main obstacle in promoting a new strategy, reforms or building institutional
capacity. Here, it becomes necessary for the promoters of the new policy to
focus more on explaining the benefits and fulfilling the expectations.
Another efficient way is to explain the integrative approach for this kind
of initiatives in a sense that all the activities related with productivity and
competitiveness will be gathered in the same policy in a unique, accountable
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institution with clear targets and smart objectives. From this perspective,
there is no need to spend extra resources ‒ financial or human ‒ at the level
of many other institutions.
Finally, a piece of evidence for such initiatives is the availability of accessing external financial support, as is the case in Romania with the European
non-reimbursable funds. This is a contradictory specific situation: on the one
hand Romania needs such a capacity building in the field of productivity and
competitiveness but there is no allocation from national budget for this initiative, on the other hand 23 billion euros have been allocated for development in Romania in the 2014-2020 financial framework, but Romania is not
able to access this money because of lack of the institutional capacity and
some other causes.
At this point, the cooperation with Korea under the Knowledge Sharing
Program implemented by Korea Development Institute is a crucial support
for the initiatives to establish the Productivity and Competitiveness Center.
The main challenge of this kind of cooperation is the inconsistency of permanent actions. Local leaders expect to see permanent action from representatives of the international program, but the way such projects are generally designed is not able to keep up with a consistent and timing action
plan. There is a big difference between the timeline of the international cooperation program and the implementation schedule for the initiative in productivity and competitiveness. A viable solution is to have a permanent local
representative of the program to work on a daily basis program with local
leaders for a successful implementation of the initiative.
For both of the situations taken into consideration above, either the countries which are closer to the knowledge edge or the countries which are far
from this frontier, a good premise for smooth implementation is to create a
collaborative bridge between the political executives and the specialists from
the public administration sector. The instruments for leaders are commitment, vision, and support for the initiative, and the assets for professionals
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are the knowledge about structure, procedures, and functionalities of the
strategic initiatives. This kind of mixed approach between political executives (ministries, state secretaries, cabinet officials) and professional executives (general and deputy directors, experts, counselors) is an opportunity to
create mutual trust, to understand better technical aspects, to connect the
strategy to the overall national strategy, and most importantly, to create
bridges to the future. Even if the political executives or professionals are replaced, the initiative has to continue until the final step of implementation.
In this way, the issue of continuity is totally resolved.
In the framework of the Knowledge Economy Pyramid, the government
is one of the key players and this aspect is impacting profoundly the decision-making process. In a traditional way, the government is the decision-maker, in the KEP approach we talk about the collaborative decision-making process. In this case, the communication flow between government and the other stakeholders is emptied by the official formalities and is
filled up with the operational functionalities.
Knowledge flow is a living system, an organic one, like a river; there are no
artificial delimitation lines between water and solid ground or left bank and
right bank, the components are interfering with each other. The knowledge
flow is a unitary environment where all the components create synergy; if
one component is taken out, the others are not able to maintain this synergy;
without water or ground the river does not exist, without one of the banks
the water is spilled over, and so on.
Considering that one of the objectives of this research study is to put an
effective toolkit in the hand of the decision-makers, as was mentioned before, now, let’s see the path for a successful implementation of an appropriate public policy for productivity and competitiveness, based on the
knowledge methodology. In this particular case, we talk about the process of
elaborating the new policy.
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5.3.3 The stages of policymaking process
The stages of the policymaking process for productivity and competitiveness in the Knowledge Economy are followings:
1. Identification of the needs; policymakers have to find the answer to several questions:
- What is the level of productivity and competitiveness, what is the
measurement system in place, what is the position of the country in
the global economy, how many students find jobs in industry after
graduation, what is the contribution of research to the value creation
cycle in the business area, how do the local communities offer support
for local initiatives, how many patents, licenses or other innovation
copyrights are delivered, and the list could continue;
2. Thorough analysis of the needs – questions to address:
- How big is the distance to the knowledge frontier, what is the value of
knowledge in the processes, how deep is the learning process, how is
the balance between “brain drain” and “brain gain”, how efficient are
the investments in the endogenous drivers of economic growth, what
the others countries do, and many others.
3. Ex-ante evaluation of implementation:
- What is the position of the country in international ranking systems,
how big is the contribution of Total Factor Productivity to the growth
rate, how does the policy impact the structure of exports, what is the
level of readiness to adopt the 4th Industrial Revolution, Artificial
Intelligence, creation of smart factories, nanotechnologies, biotechnologies and others;
4. Impact over the individuals and population:
- How much will increase GDP per capita, what level of the standard of
living will be achieved, or quality of life, or perception about public
services or institutions, and many others.
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All these issues were addressed in this study and policymakers can gain
valuable guidance of this research for the elaboration of the new policy and
establish the new institutional structure in the field of productivity and
competitiveness.
5.3.4 Strategical approach
When the new institutional capacity is created, from the scratch or by adjusting the activity of the existent one, it is very clear for policymakers to
know how to define very well several strategic aspects, such as:
- Mandate – implementing the related strategy (e.g.: the strategy for productivity and competitiveness);
- Mission – statement of the main purpose of the institution (e.g.: institutional contribution to increasing productivity and competitiveness
for economic growth);
- Vision – perspective to be achieved at a certain time (e.g.: the institution to become an integrator of knowledge and productivity
movement at the national level);
- Goal – smart objective (e.g. edification of the Knowledge Economy
through the contribution of knowledge value, innovation, creativity,
and entrepreneurship);
- Objectives – specific (e.g. creating the Knowledge Economy Pyramid);
- Functions/activities – in related environments to interact with (e.g. education, training, research, international relations);
- Resources – on related fields (e.g. budget, human resources, building
facilities, utilities);
- Performance – assessment (e.g. indicators, evaluation, monitoring,
measurement);
- Expected results – bottom line (e.g. training programs, consulting missions, ICT certificates, research studies, and international partnerships).
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This study is an opportunity for policy/decision-makers to develop customized policies considering the strategic approach depicted above.
Moreover, it is useful here to consider an outstanding tool for alignment of
all these stages at the organizational level; this is the research work of Robert
Kaplan and David Norton regarding Balanced Scorecard and Strategy Map,
a very effective tool for optimum alignment of mission, vision, and
objectives.
Anyway, in this section the impact of public policy and institutional capacity on the implementation of Knowledge Economy is described as a
structure, all the detailed information regarding every issue addressed here,
could be found in the previous sections. This section is designed to be a map
of the concepts described before.
In a large context, the Knowledge Economy is present in the area of priorities for policymakers in different countries or regions. As we already noticed, an appropriate example is the special interest of Asia Productivity
Organization to promote Knowledge Economy as an engine for boosting
the growth rate in the next future and global context.
5.3.5 The EU principles for transition to the Knowledge Economy
At the European level, there are also some recommendations for policymakers (Chou and Gornitzka 2014, pp. 1-26) in order to align the reforms
for the transition to the Knowledge Economy. According to the report46) issued by the European Commission, Directorate-General for Research and
Innovation (2015) there are a few principles to be followed:
a) An open knowledge system: investing in research infrastructure, open
access to the database, create knowledge pool for solving social needs,
46) European Commission. 2015. The Knowledge Future: Intelligent policy choices for
Europe 2050 - Publications Office of the European Union, ISBN 978-92-79-50313-9,
Luxembourg.
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readjust intellectual property;
b) More flexibility and experimentation in innovation: create local ecosystems of innovation, increase universities’ autonomy, identify new challenges and experiment solutions;
c) Collaborative environment at European level: creating a single market
for knowledge, connect knowledge policy with the standard of living
for population, capacity building for a core institution at EU level, update educational curricula and programs in correlation with job market
needs, establish the new global smart goals;
Such regional initiatives are welcomed in the context of creating the
Knowledge Economy mainstream. We discussed earlier that the actual status
of the KE cannot be a simple statement at the top political level. The adoption of the KE is an endless process. The most important thing is to implement the new economic model based on the four pillars of the KE, and here,
the value proposition of this study, Knowledge Economy Pyramid, accurately reflects this perspective.
5.3.6 Where is the knowledge frontier?
However, there are two possibilities or a combination of two, for creating
a standard of achieving the Knowledge Economy status:
- At the global level, to intensify the creation of policies, tools, methodologies, models, strategies according to the KE principles, and all the
economies which are prepared to adopt this toolkit to be ready to jump
in the mainstream of the knowledge approach;
- To elaborate a standard of indicators and assessment tools adopted at
the international level and create a benchmarking system to decide what
economies are above the line and what economies are underneath.
One way or another, the Knowledge Economy Pyramid model provides a
compact toolkit for implementation in those economies whose leaders
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strongly believe in the economic value of the knowledge as a starting point
for innovation, creativity, and entrepreneurship (Stam and Garnsey 2008, pp.
145-176) in order to increase the productivity and competitiveness.
In a general approach, when a country decides to make this shift, the following aspects must be considered:
a) Institutional: there is a public capacity to manage related issues, what is
the quality of public services if the capacity is in place, what is the performance and how is the road ahead;
b) Public policy framework: is there any specific policy, is this policy
aligned with the others, is there a favorable environment for reforms
and prioritization of public interests;
c) Infrastructures endowment: the most important one is the ICT infrastructure, also research, education infrastructures;
d) Digital divide: differences in access, use, and capabilities to use ICT;
e) Entrepreneurial and innovation culture: business environment, SMEs
dynamics, clusters, incubators;
f) Specific specialization: coagulate some initiatives or opportunities to
create the propensity for a specific sector or activity;
g) General development framework: level of GDP per capita, macroeconomic stability, socio-economic trends, geographical particularities;
h) Democracy aspects: freedom to work, to vote, to be elected, to travel;
i) International relationships: membership, cooperation, assistance;
In the way of elaborating the public policies for productivity and competitiveness in this new paradigm of the Knowledge Economy Pyramid, the
process has two dynamics:
- Horizontal dynamic – it is important to analyze the development perspective from related knowledge ecosystems: education, research, public administration, business;
- Vertical dynamic – it has to consider if there is an optimal alignment between the desired objective of the public policy and national strategic
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priorities, further on if there is a positive correlation between the new
public policy and the instruments for effective implementation;
Knowledge Economy Pyramid is the concept behind the public policy or
capacity building for increasing productivity and competitiveness in a knowledge methodology framework. In this format, to be more effective in achieving the goal, policymakers had to consider the following aspects:
- To be able to draw the national knowledge frontier considering the
global acceptance of the concept; in other words, to understand what
the global knowledge frontier is and to proceed for mapping the domestic environment related to this edge – SWOT analysis;
- Identification and involving spillovers; such a dramatic shift in the socio-economic environment with impact in the long run for the entire society could not be effective without knowledge agents, either institutions or individuals;
- Possibility to find the catalyst for better interaction among different
knowledge ecosystems; education, science, research, business, industry,
local community, government;
- Available resources; financing support, Intellectual Capital, technology.
5.3.7 Recommendations for building institutional capacity
From the functional and financial perspective, it is desirable for the institutional capacity to benefit from the minimum allocation from public sources
with the perspective to attract money from potential projects, public-private
partnerships, research studies, training programs, consulting missions and
other activities. At this point, we talk about the tradeoff between the autonomy of action and financial dependence. We have already discussed the necessity for autonomous functionality in the context of commitment and
authority. The more professional and technical the activity, the higher the expectation for successful implementation of the public policy will be.
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From the perspective of the collaboration among stakeholders, it is necessary to avoid any polarization of power in a specific angle, correlation or
structure of the Knowledge Economy Pyramid. As we mentioned before,
the power of this model consists of mutual respect, commitment, total collaboration, consensus, trust, honesty, professionalism and above all, synergy.
In this way, premises are created for any partner to not be excluded by the
others. Commitment on the part of top officials and permanent consultations are the prerequisite to avoid any delimitation among stakeholders.
Even where such exclusion does not occur, some of the partners could be
tempted to monopolize the power, in order to satisfy better particular interests or to use financial resources discretionary. The cooperation has to be
consolidated with transparency, trust, and honesty. The accountability and
leadership are important functions which could help this process.
We talk about a very sensitive cooperation among different environments
with the support of policymakers and politic executives. We strongly do not
recommend to subordinate the institutional functionalities to political or
electoral interests. Political leaders’ commitment is helpful, as support for
the new approach at the level of reforms, public policies or institutional
capacities. It is required to make the distinction between the support of the
politics to generate public consensus, for promoting the concept or disseminating information and the interference with institutional functionality.
Here is a very challenging point because, in those countries with a low level of development or quite far from the knowledge edge, there are some tendencies of politics to speculate institutional vulnerabilities and to take some
unfair advantages from such initiatives to generate a new model of
development. This situation has to be completely avoided as long as the public expectation for the new initiative is very high. If these expectations are
not correlated with the best results, then further efforts are in vain.
A good option to avoid such interferences is to generate a real movement
around the new model, to organize public hearings, to involve academics,
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public figures with reputation and notoriety and the civil society. At the same
time, it will be helpful in this case to establish cooperation with international
bodies, institutions, and programs in order to create the mentioned
movement.
Even the specialists, the technicians involved in this plan, have to realize
that a dramatic shift in economic development strategy is not just a technical
issue; there are also some other issues related with politics, society, and culture
and a mitigation stage is required for all the adversities or misunderstandings.
***

To conclude at this point, there is necessary a strong commitment, a smart
coordination and an optimal cooperation among all the factors involved, in
order to generate a suitable public policy and to establish a new institutional
capacity for implementing the new strategy. The recipe for success in implementation of the new policy in productivity and competitiveness at the
knowledge frontier consists of a process with the following steps:
- Identifying the potential of adversity or reluctance – where this come
from, who generates it and why;
- Generating the solutions for mitigation of the negative aspects or finding drivers for positive influence;
- Identifying the starting point for policy implementation;
- Mapping the implementation strategy to be followed – elaborate a roadmap;
- Identifying the knowledge agents – promoters of the new concept and strategy (institutions or individuals);
- Creating a knowledge and productivity movement;
- Considering flexibility for the action plan and alternative solutions.
As you can see, from the technical approach of describing the concepts of
productivity and competitiveness in the Knowledge Economy, this study is a
very complex work where the tangible is mixed with the intangible, human
with technology, economic growth with people prosperity. The phenomen-
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on was described from many perspectives and in many contexts. At the same
time, we came up with the pros and cons to test the vulnerabilities of the
model. We applied the existent theories and tools to verify the robustness of
the model. Finally, there were introduced case studies, success stories, best
practices and many other real examples to prove the reliability of the model.
Even so, because the adoption and implementation of the Knowledge
Economy Pyramid address not only the economic arena but political, cultural, social arena, too, we were trying to come up with an implementation
plan of the public policy and establishing the Productivity and
Competitiveness Center.
Now, the frame is entirely created and in the next section, we will describe
the influence of the society.

5.4 Society
“It has long been recognized that an improved standard of living
results from advances in technology, not from the accumulation of capital.
It has also become clear that what truly separates developed from less-developed countries
is not just a gap in resources or output but a gap in knowledge.
In fact, the pace at which developing countries grow is largely a function of the pace
at which they close that gap.” 47)
Joseph E. Stiglitz; Nobel Prize winner, Professor of Macroeconomics
at Columbia University

5.4.1 The value for money
In order to close the cycle, the Knowledge Economy Pyramid model is
not complete without considering the socio-cultural impact. Of course, the
communities are partners in the KEP model with a very important function
in supporting innovation, creativity, and entrepreneurship at the local level.
47) Stiglitz, Joseph E., and Bruce C. Greenwald. 2014. Creating a Learning Society: A New
Approach to Growth, Development, and Social Progress. New York: Columbia University Press.
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From the economic perspective, the correlation between growth rate and
population welfare was analyzed, and the benefits of adopting the KEP
model was underlined as long as all the stakeholders for generating growth
are partners and they collaborate to realize sustainable development.
We have seen that the large public is very important in creating a knowledge and productivity movement and to support the creation and implementation of the new public policy, and some related reforms (European
Commission 2014). As with any other important shift at the national level,
changing the economic model generates socio-cultural issues, according to
Professor Tom Hench – University of Wisconsin. Without taking into consideration these issues, the success of the new initiative is very limited.
Knowledge Economy is a long-run approach, not cheap at all, and a very
complex one. The results are not gained overnight and the prosperity is already delivered for anyone. There are necessary reforms in education, investment in research, technological infrastructure and digitalization, too, but all
these take time, efforts and money. People want to know the value for this
money. At this point, it is required to explain the difference between investment and expenses, the difference between traditional development and
smart development and the difference between being in the mainstream and
being different in order to be more competitive, to anticipate changes and to
live better. To cope with mentality is a very difficult task. It assumes everyone’s effort to be involved and to understand the real situation, threats, opportunities, and to support common goals.
5.4.2 Comparing development cultures
For this reason, when implementing the KEP model, it is necessary to
adopt and adapt the framework to the local context. Such a complex approach of the Knowledge Economy does not work in a one-size-fits-all
fashion. The design of the KEP model provides a lot of resources in order to
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consider flexibility and adaptability.
The example of how the Knowledge Economy concept is perceived in the
two cultures, Western with the European Institute of Innovation and
Technology (EIT) and Eastern with the Korea Productivity Center (KPC),
was very well targeted in this study.
On the one hand, in the Western culture, we have very sophisticated models, structures, tools in the context of theoretical approach, but we don’t
have content, pragmatism, and the effectiveness of the results.
On the other hand, in the Eastern culture, we have a very strong commitment of official representatives, very tangible actions and processes, but not
a clear strategy, methodology, and tools.
One thing is clear crystal: all the societies are aware about the changes to
be made and are trying to do something to make the transition to the
Knowledge Economy.
5.4.3 The supremacy of the model
The Knowledge Economy Pyramid framework is coming with a robust
solution which includes the most advanced theories and practices in the
knowledge methodology (Dalkir 2011), where knowledge is a resource for
innovation, creativity and entrepreneurship in order to achieve the objectives
for increasing productivity and competitiveness for the common goal, sustainable growth with impact over the standard of living for population. This
is the statement of the current research.
KEP is providing a toolkit for the knowledge frontier breakthrough.
When the societies are ready to define and assess this knowledge edge, then
the KEP model is the solution for getting on the other side of the frontier.
KEP itself helps to determine were the knowledge edge is. So far, in the transition stage, the KEP model is the most reliable solution to get closer to the
potential knowledge frontier. In the current socio-economic context at the
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global level, KEP provides a knowledge environment where different knowledge ecosystems are interacting in order to increase the economic value of
knowledge. KEP is providing a single language for sustainable development:
knowledge language.
Because in the KEP model knowledge is analyzed from various perspectives, it was important to unveil the hidden part of the knowledge, the
biggest and most valuable component, the tacit knowledge. Now, going
through the entire explanatory process, it is obvious that this reservoir of
economic value is scientifically identified, measured and processed. At this
point, we can say that we have a traceability of value in the knowledge
process. But intangible knowledge is more related to human not machine, so
if we consider the value of this knowledge, we have to consider the socio-cultural aspects. This is the reason why the two different cultures,
Western and Eastern, were mentioned.
So, at this point, if we consider a new economic model such as Knowledge
Economy, very sensitive to human behavior, we have to consider the history
and the culture of a region, geographical position, natural resources and the
landscape. At the same time, for successful implementation, we have to consider the political culture, social mentality, and perception about institutions.
The KEP model is pursuing to unveil the socio-cultural heritage and to offer a complete solution for development in the specific context, and to create
premises for human development, diversity, tradition continuity, and the local habits specificity. Innovation and creativity could not be developed in a
hostile climate with very strict rules, narrow approaches, and short-termism
vision.
Isolated knowledge does not generate value at the national level. The
process of knowledge creation implies interaction of individuals with groups,
groups with organizations and organizations with society; then the cycle
could start over with the individuals as long as the shared knowledge was
captured in the economic value. For this reason, it is known that knowledge
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is deeply social when we refer to the value added in processes.
The traditional development models are relying on capital and labor and
both factors are tangible and very personal, but they are also fungible, more
exactly, they could be replaced in a short time with something identical.
Someone could own labor and capital. Knowledge is different, is referring to
a context; you cannot own knowledge without correlations, and knowledge
is changing in time. In the Knowledge Economy model, knowledge is social;
it produces value in processes, networks, environments where it is shared.
Knowledge is irreplaceable in a short time and is very diverse. Two people
with the same education, age, gender will react differently even in the same
context. So, the social context from the knowledge perspective is very
important.
***

In conclusion, if the value added of knowledge is going to be cultivated at
the social level (groups, organizations, and society) then the premises for innovation or creativity ecosystems will be created and will produce economic
value. Even the knowledge of individuals is social, as long as they interact
each other. We are not talking here about knowledge in arts, but knowledge
in economy and the process of transformation of knowledge as input, in
knowledge as a key driver for the population well-being.
In the next section, we will consider the international relations environment.
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5.5 International relations
“Building sustainable cities - and a sustainable future – will need open dialogue
among all branches of national, regional and local government.
And it will need the engagement of all stakeholders – including
the private sector and civil society, and especially the poor and marginalized.” 48)
Ban Ki-moon; Secretary-General of the United Nations

5.5.1 Collaborative approach
Knowledge Economy Pyramid is a new concept which accommodates the
interaction among different knowledge ecosystems such as research, education, business, innovation, public administration, local communities, and
government. We already have seen how it works, the synergy created (Spath
et al., 2008), what correlations are generated, influences, and impact on productivity, macroeconomic stability, public policy, and society. This is a very
robust model, with large functionality and contextual adaptability in order to
reduce the gaps between the actual status of economic development and the
knowledge frontier.
In spite of these facts, we have to add that all the knowledge ecosystems
interacting in the KEP model are not captive; these are parts of the open environments with their own functionality, strategy, objectives, resources and
many other particularities. These knowledge ecosystems, according to the
way we defined them in this study, have their own capacity to develop networks, relationships, and international strategies.
The advantage of the KEP model is the compatibility and complementarity of these knowledge ecosystems, as was described in the previous sections. For all of them, it is highly desired to internationalize their in48) Ban, K. Moon. 2013. Secretary-General’s remarks at “Sustainable Cities Days” (December
12) Available at https://www.un.org/sg/en/content/sg/statement/2013-12-12/secretarygenerals-remarks-sustainable-cities-days-prepared-delivery
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terests and activities. We cannot talk about productivity and competitiveness
only from the domestic perspective. This is the core competence of the KEP
model, to increase productivity and competitiveness in the global economy.
5.5.2 Going international
KEP gives the chance to the local economies to compete in the field of
knowledge. The traditional approach, with FDIs placed in lessdeveloped
countries with emergent economies, low labor costs and quite a big market
potential, is obsolete. We have seen that knowledge creates real value when
is social. Moreover, we can say that the value of knowledge is in a positive
correlation with the propensity of being international. When an economy
from a certain country is finding resources to go abroad and it is able to create complementarities and compatibilities with other economies in the field
of knowledge creation, then those economies become global players.
The same rationale for creating the KEP model at local, regional or national level is valid at the international level. The KEP model is a lever for
participants to come up with different opportunities and address them in
common, from an international perspective.
Similarly, for the Productivity and Competitiveness Center, as a physical
expression of the KEP model, it becomes international when the value created inside of capacity becomes international. Turn back to the comparison
of the two economic-cultural approaches for institutional building, shown by
the European Institute of Innovation and Technology (EIT) and the Korea
Productivity Center (KPC). The Western institution is very international in
that 28 countries are member states of the EU, while the Eastern institution
is too domestic.
Considering the governmental cooperation between Romania and Korea,
working in the coordination team of the program from Romanian side, we
had the possibility to visit KPC several times, to meet specialists, experts and
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to have a very good relationship with the President of KPC. Within KPC
there are developed very efficient and effective programs in the field of quality, productivity, and competitiveness as it was already described in this
study. Above all, we were impressed by the Productivity Management
System program, a very complex, professional and interesting approach.
When we asked to have the printed material for this training program the
people from KPC reacted very prompt and they gave us a very nice book,
printed in high-quality conditions, with very attractive visual representations,
but everything in the Korean language. We asked for the English version,
but it does not exist.
Several years ago, a governmental cooperation project with Japan was carried out, for the implementation of Total Quality Management (TQM) in
Romania. At that time, we used what is benchmarked as “Japanese-style
management”. All over the world, TQM is associated with Japan as long as
Deming and Ishikawa had succeeded to organize Japanese industry with this
approach. Kaizen is patented also in Japan. After a while, when I was involved in a research study at Six Sigma Corporate Office at Ford World
Headquarters in Dearborn - US, it was underlined the specific of DMAIC
(define-measure-analyze-improve-control) methodology. Six Sigma is patented by Motorola and it is implemented all over the world. At Ford, all the
specialists are certified in Six Sigma (green belt, black belt, and master black
belt) and Kaizen.
KPC is developing a very attractive Productivity Management System program for the domestic market, in the meantime the competition on the global market is harsh, and Korea is a brand name in productivity. By going global with this program, it means to internationalize the domestic value and culture of knowledge in the field. The value created for knowledge by this example is not limited just to the value of the outstanding program delivered by
the KPC. Providing this program in the international arena is a facilitator for
the Korean industry, Korean education, research, and culture to be a global
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player. The value added by this knowledge will be reflected in many other
fields not just in training or productivity.
***

To conclude this section, this was another finding of the research: once
the capacity building is created or is already in place, the effort is not ending.
The Knowledge Economy Pyramid model is a framework for optimal efficiency for any institutions acting in this field. KEP provides a toolkit for improving the activity at any stage of the development or maturity for an economy or institution related to productivity and competitiveness. If the institutional framework is already established, then by the intensity of correlations
and synergy created, KEP could provide the instruments to measure the gap
between the actual status and the knowledge edge. From the Knowledge
Economy perspective, productivity and competitiveness are nothing more
than the expression of generating value from the use of knowledge.
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6. Conclusions
“Thoughts without content are empty, intuitions without concepts are blind.” 49)
Immanuel Kant; philosopher

6.1 One-stop shop body of knowledge
At the end of this research, we are confident that several concepts are
clearer, such as knowledge, knowledge methodology, Knowledge Economy,
knowledge frontier, innovation, knowledge value, productivity, competitiveness, sustainable growth and social welfare. The other specific technical
terms, concepts, methodologies, structures, tools, and systems were provided in order to have all the information in the same place for a better understanding of the entire mechanism for transforming knowledge in innovation, creativity, and entrepreneurship, increasing productivity and competitiveness, consolidate sustainable growth and wellbeing of the population.
This study is a one-stop shop for all the policy/decision-makers, leaders, representatives, officials, professors, researchers, specialists and practitioners, all
engaged in the work to transform the traditional economic model in a new
one, according to the Knowledge Economy Pyramid.
We described a comprehensive research rationale which is very accurate
and very useful to develop new public policy, to implement reforms, and to
generate movement in the field of productivity and competitiveness.

6.2 The value proposition
The value proposition of this research is to create a toolkit for the government officials and other specialists (Shambaugh and Weinstein 2016) to start
49) Kant, Immanuel. 1999. Critique of Pure Reason. UK: Cambridge University Press.
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the work to identify where the knowledge frontier is, to develop and implement the action plan and to take action to narrow any gap with the final goal
to cross over the line between the present approach of development and the
future one.
The Knowledge Economy Pyramid is a unique representation of the ultimate achievements in Knowledge Management, Public Management,
Productivity Management and related fields, with the scope to create a trigger for a critical shifting in the economy.
Throughout this research work, we developed a knowledge application for
policymakers to have an overall picture of the knowledge process from inception to the people prosperity confirmation. It is a flexible and dynamic
mechanism to put the knowledge at work for the citizens’ benefit.

6.3 Threefold conclusions for the analyzed economies
Because in this research study there were disclosed practical examples for
the economies of the EU, Romania, and Korea, the conclusion is a threefold
perspective:
- Korea, a strong economy with a very good climate for work and performance, with a developed education system, strong institutions, a
unique expertise in productivity, with an outstanding catching up profile
and an excellent player in the global economy.
There are also some downsides, such as the polarization of research in
the private area, SMEs sector not well developed, too much accumulation on the big 5 companies, low labor productivity especially in the
service sector, and low representation of a solid growth in the population’s perception.
Besides these general perspectives, related to the subject of this research, the registered progress on the way towards the Knowledge
Economy is obvious: early awareness, top institutions and officials’
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commitments, good policies, outstanding results for implementation in
the manufacturing sector.
More efforts are needed to develop and implement advanced methodologies related to the Knowledge Economy. At the same time, it will be
necessary to launch a dissemination campaign for a concrete transfer of
the policy in the real economy. More efforts should be made to adjust
and adapt the activity of related institutions to the last achievements in
the Knowledge Economy theory and practice. Korea is almost there at
the knowledge frontier; still, it needs a final and decisive effort to put itself on the knowledge side.
- The European Union, very strong international association of strong
economies, with huge market potential, with a great performance in innovation, very articulated strategic approach of all the member states,
strong institutional commitment, and a source of best practices.
From a general perspective, the convergence is weak, there are disparities between the Western and Eastern sides of Europe, the approach is too formal and without content, the value for money is not so
obvious, there are cultural differences, and slow decision-making
process.
The approach of the Knowledge Economy is clear, there is created an
institutional framework, the availability of a consistent budget, modern
policies, and concrete action plans.
In spite of these, still exists a high bureaucracy functional culture, the
assessment is input-oriented instead of outputs and outcomes-oriented,
the geographic deployment of research is unbalanced, and the targets
are not connected with the national commitment in the member states.
Considering the level of the development in Western Europe, the EU is
probably in the Knowledge Economy area, but if we consider the average there is plenty of room for improvement. More substance is needed
in the strategy and programs, to increase cohesion, to assure the harmo-
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nization of the reforms for all the member states. Better deployment of
best practice is still needed.
- Romania, a very attractive market considering the availability of natural
resources and geographic position, macroeconomic stability, rapid
growth, a large implication in international alliances and programs, good
results in some emergent sectors such as ICT and automotive, with fast
developing of infrastructure especially in ICT, and competitive considering the low cost of the labor force.
There are also structural issues considering the deficit, the economic
growth based on consumption, migration of labor force, still young democracy, lack of awareness, weak institutional capacity, too much political influence on public administration, non-competitive education system, lack of allocations for research, and social disparities.
More specific, there are available non-reimbursable funds under the
Cohesion Policy, a dedicated operational program for competitiveness,
some initiatives to develop productivity and competitiveness movement, and consistent representativeness of cluster sectors.
In spite of this, productivity and competitiveness performance is very
low, there is no awareness for the Knowledge Economy, a lack of institutional capacity, no public policy for productivity, and lack of
reforms. From this perspective, Romania is far away from the knowledge frontier.
There are necessary important efforts to create awareness about the
Knowledge Economy, to have top officials and institutional commitment, to establish the public policy, to build the institutional capacity,
and to implement the strategy for productivity.
Considering this threefold approach, I would like to underline that the
Knowledge Economy Pyramid is recommended for all these three
economies. As long as the typology of these economies is representative for
a large part of the global economy, the conclusion is that the KEP model is
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recommended at the global scale. The difference in implementation is consisting on the intensity of the efforts, considering the gap to the knowledge
frontier, effectiveness of public policy and robustness of capacity building.

6.4 Sum-up the findings
It is not necessary to repeat all the findings and preliminary conclusions of
this research work; all of them are very well stated in the related section.
Now, it is more opportune to sum-up all the findings, briefly:
- Primarily, as a corollary of all the findings in this study, the structures of
the KEP model – Knowledge Triangle, Triple Helix, Smart Specialization –
and the foundation (Knowledge Economy) are powerful strategies to
establish the Knowledge Economy; all these combined in the KEP
model have something in common: the central axis university – business
based on the Education Pillar. In this model, when we say university we
consider science, education, academic research, and its output:
knowledge. In the same manner, when we refer to the business, we consider economy, industry, firms, SMEs, start-ups, spin-offs, incubators,
and their outputs: innovation, creativity, entrepreneurship, productivity,
and competitiveness. When we establish the KEP model, we are expecting a state-of-the-art use of knowledge for sustainable growth with impact on increasing the standard of life of the population. Along the central axis, the value proposition of the KEP model is the robust process
of transforming knowledge in economic growth. For policy/decision-makers, this research is a toolkit which provides the most
suitable answers to the questions: how, what, why, who, when, where to
action to transform knowledge in growth.
- Secondly, all the others stakeholders – research institutes, clusters, local
communities, authorities, technology providers, and public administration – are equal partners in the KEP model, and they contribute the
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same to the process of knowledge transformation. Moreover, all the actors are collaborating together in their structures, on the one hand, and
in the knowledge framework (KEP), on the other hand. The result of
this collaborative environment is the enrichment process of the
knowledge.
- Thirdly, in this research, it is demonstrated that separately, all the structures are not working properly without an external component such as
community for the Knowledge Triangle, government for the Smart
Specialization, research for the Triple Helix. As you can see, all these external components belong to the other structures. In the KEP model, a
functional framework has been created to obtain the support and involvement for all these external components at the right time, place or
situation.
- Finally, the main features of the Knowledge Economy Pyramid are the
uniqueness, comprehensiveness and integrative approaches of the most
advanced methodologies, tools and concepts gathering in a very consistent, flexible and effective framework where the knowledge is a resource for innovation, creativity, and entrepreneurship and these are
key drivers for increasing productivity and competitiveness for the common goal, sustainable growth with impact over the standard of living for
people.

6.5 Research perspective
By its power of visual representation, the analysis of the Knowledge
Economy Pyramid is a starting point for other consequent valuable studies
because there are revealed some other structures which are working in a triangle format, as followings:
- On vertical plan:
∙ Research/technology – government/administration – business/innovation
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∙ Government/administration – clusters/community – business/innovation
∙ Clusters/community – research/technology – business/innovation
- On horizontal plan:
∙ Research/technology – government/administration – university/science
∙ Government/administration – clusters/community – university/science
∙ Clusters/community – research/technology – university/science

6.6 Final remarks
Though comprehensive, this study is not exhaustive at all. It is not within
the scope of this work to cover all the aspects of the subject theme. This research is providing a model and tools, and it is opening a field for future researches to analyze the intensity of any interaction, the details of correlations
and the influence of the ecosystems. It is strongly desirable that this approach be the starting point for a new economic mentality where collaborative work generates prosperity.
Knowledge is not power, knowledge is prosperity!
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국문요약
세계경제는 혁신, 창의력, 기업가 정신을 자극하는 귀중한 자원
으로 지식을 활용하는 새로운 경제 모델을 필요로 한다. 생산성과
경쟁력을 강화함으로써 지속가능한 성장을 통한 사회복지를 실현
할 수 있기 때문이다. 정책 입안자는 지식경제의 영역을 고려하여
생산성과 경쟁력 관련 새로운 공공정책을 수립하고 지식의 관점
에서 개발정책을 관리할 수 있는 제도적 역량을 확립해야 한다.
지식경제피라미드(Knowledge Economy Pyramid) 모델은 교
육, 연구, 기술, 비즈니스, 혁신, 정부 및 지역사회의 지식 생태계
에 촉매 역할을 하며 시너지 효과를 창출하는 협업 환경을 조성
할 수 있다. 즉 생산성과 경쟁력을 높이기 위해 지식의 가치를
탈바꿈시키는 것이다.
지식경제피라미드는 지식의 삼각형(Knowledge Triangle), 삼
중나선(Triple Helix), 스마트 전문화(Smart Specialization)와
같은 세 개의 효과적이고 강력한 구조와 네 가지 지식경제의 축
을 기반으로 하는 견고한 체계이다. 이러한 체계를 통합하는 주축
은 교육–비즈니스이며 연구, 과학, 기술, 정부, 행정, 클러스터 및
커뮤니티의 모든 이해 관계자는 그 주축을 따라 지식을 가공하는
동등한 기여자이다.
본 연구는 지식경제피라미드 모델을 고려하여 생산성과 경쟁력
센터(Productivity and Competitiveness Center)라는 제도적
인프라를 통해 생산성과 경쟁력을 증대하기 위한 공공정책의 방
향을 제시한다. 이 센터는 생산성과 경쟁력 향상을 위한 지식경제
원리의 적용수단인 지식경제피라미드 모델의 실질적이고 정확한
구현체이다. 동 센터를 통한 역량 강화는 새로 입안되는 공공정책이
생활수준, 복지, 삶의 질, 녹색성장과 같은 성과로 이어지는 데
필요한 기반을 마련해줄 것이다.
지식경제피라미드 모델은 정책입안자와 결정권자가 한 경제공
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동체 또는 생산성과 경쟁력 관련 기관의 발전과정을 개선할 수
있는 툴킷을 제공한다. 경제적 관점으로 지식경제에서의 생산성과
경쟁력의 개념을 분석하는 본 연구는 유형의 것과 무형의 것, 인
간과 기술, 경제의 성장과 국민의 번영이 어우러지는 복합적인 작
업이다. 궁극적으로 본 연구서는 정책입안자 및 결정권자 등 지식
경제피라미드 프레임워크에 따라 전통적인 경제모델을 새롭게 변
화시키는 일에 참여하는 모든 이해관계자를 위한 종합적 참고서
가 되고자 한다.
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