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Abstract: Peter Drucker's concept of a knowledge - based economy remains relevant as it emphasizes the significance of advanced
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The significance of this article lies in its potential to provide
insights into the evolution of the knowledge - based economy
and offer strategies for leveraging knowledge and innovation
to enhance national and international competitiveness. This
study utilizes a comparative analysis of historical and
contemporary industries, supported by a comprehensive
review of relevant literature and case studies to examine the
impact of knowledge transfer and innovation processes.

We decided to use this chapter to compare two mature
industries (the Gold and Oil Industries) with two new
evolutions in the world economy (the IT and Space
Industries). The last two sectors are relevant to the advanced
research results used.

We suggest looking at the starting point of the modern
economy: the year 1990. Here is a brief overview of the
scientific research landscape in 1990 [+.2.3.4]

USA

1990s: The number of researchers in the United States was
already high, reflecting significant investments in research
and development.

France

In the 1990s, France had a well - established research
community that was powerful in aerospace, nuclear energy,
and medical research.

2020s: Continued focus on digital transformation and green
technologies, with policies supporting research in these areas.

Germany
In the 1990s, Germany had a strong base of researchers,
especially in the engineering, automotive, and chemical
industries.

Italy
In the 1990s, Italy had a moderate number of researchers with
strengths in the pharmaceutical and industrial design sectors.

Romania had a relatively small number of researchers in the
1990s, and the transition from a centrally planned economy
impacted research and development.

An articulated comparative analysis supported by a
consistent bibliography: Gold, Oil, I. T. [56.7.8.9]
Gold Industry: Early Years (1848)

Economic Impacts

o Gold rushes contributed to rapid economic development,
infrastructure growth, and the establishment of new towns
and cities.

o Created wealth but also led to environmental degradation
and displacement of indigenous populations.

Oil Industry: Early Years

Economic Impacts

« Oil became a critical energy source, fueling industrial
growth and transportation.

o Led to the rise of powerful corporations and significant
geopolitical conflicts over oil resources.

I. T. Industry: Early Years
Historical Developments - First Commercial Computers
(1950s)

Economic Impacts

e The l. T. industry transformed global economies, leading
to the information age.

o Enabled the rise of tech giants and reshaped industries
through digitalization.
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Comparative Analysis

Technological Advancements

e Gold: Advancements primarily in mining techniques and
equipment.

e Qil: Innovations in drilling, refining, and transportation.

e |. T.: Rapid evolution from large mainframes to personal
computers and the internet.

Economic and Societal Impacts

Gold: Short - term economic booms and the settlement of new

territories, but often with significant human and

environmental costs.

e OQil: Long - term economic growth and industrialization,
but also led to monopolistic practices and geopolitical
conflicts.

e |. T.: Fundamental transformation of economies, creation
of new industries, and significant societal changes,
including the digital divide.

Key Differences: Longevity and Stability: Gold rushes were
often short - lived, while the oil industry led to sustained
economic growth over decades. The I. T. industry initiated an
ongoing technological revolution.

Geopolitical Influence: Unlike the gold industry, the oil
industry profoundly impacted global politics. The I. T.
industry has influenced worldwide communication and
information dissemination.

Environmental and Social Impact: Both the gold and oil
industries had significant ecological impacts. The I. T.
industry has less direct environmental impact but raises
concerns about e - waste and resource consumption.

A comparison of the professions in the gold and oil industries

with those in advanced research and the space industry [0 1.
12]

Professions in the Gold Industry

1) Geologists: Study the Earth's crust to locate gold
deposits.

2) Mining Engineers:
operations.

3)  Metallurgists: Extract and process metals from ores.

4)  Exploration Managers: Plan and manage exploration
projects.

5) Environmental Scientists: Ensure mining operations
comply with environmental regulations.

6)  Surveyors: Measure and map mining sites.

7)  Mine managers: Oversee the entire mining operation.

8) Safety Engineers: Ensure the safety of mining
operations.

9) Geochemists: Analyze the chemical properties of
minerals and ores.

10) Blasters: Use explosives to break up rock in mining
operations.

11) Heavy Equipment Operators: Operate machinery used
in mining.

12) Assayers: Test ore samples to determine metal content.

Design and oversee mining

Professions in the Qil Industry
1)  Petroleum Engineers: Design and develop methods for
extracting oil and gas.

2)  Geologists: Study rock formations to find oil and gas

deposits.

3) Drilling Engineers: Plan and manage drilling
operations.

4)  Reservoir Engineers: Analyze and optimize oil and gas
reservoirs.

5)  Production Engineers: Manage the daily operation of oil
and gas wells.

6) Geophysicists: Use seismic and other geophysical
methods to locate oil and gas.

7)  Environmental Engineers: Ensure compliance with
environmental regulations.

8) Pipeline Engineers: Design
construction of pipelines.

9) Refinery Engineers: Oversee the crude oil refining
process.

10) Safety Engineers: Ensure safety protocols are followed
in oil extraction and processing.

11) Operations Managers: Oversee drilling and production
operations.

12) Logistics Coordinators: Manage the transportation and
distribution of oil and gas.

and manage the

Professions in Advanced Research and Space Industry

1)  Astronauts: Perform space missions and conduct
experiments.

2)  Aerospace Engineers: Design and develop spacecraft,
aircraft, and satellites.

3)  Astrophysicists: Study celestial phenomena through
theoretical and observational research.

4) Satellite Engineers: Design, develop, and manage
satellites.

5) Space Mission Planners: Coordinate and plan space
missions.

6) Planetary Scientists: Study planets, moons, and celestial
bodies.

7) Robotics Engineers:
exploration.

8) Data Analysts and Scientists: Analyze data from space
missions.

9) Software Engineers: Develop and maintain software for
space systems.

10) Space Policy Experts: Work on space law, international
cooperation, and sustainability.

Develop robots for space

11) Operations Managers: Oversee space mission
operations.

12) Material Scientists: Develop new materials for space
conditions.

A comparison of the gold, oil, and space industries
highlights similarities and differences across their early
years of existence 31,

Similarities: First Decades of Existence

a) Exploration and Discovery:

« Gold: Early gold rushes (e. g., the California Gold Rush in
the 1840s) involved significant exploration and discovery
of new gold deposits.

« Oil: The early 1850s saw the first commercial oil wells (e.
g., Edwin Drake's well in Pennsylvania in 1859) and
exploration for oil fields.
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e Space: The 1950s and 1960s marked the beginning of
space exploration with the launch of Sputnik in 1957 and
the subsequent space race.

b) Technological Innovation:

« Gold: Innovations in mining technology (e. g., hydraulic
mining, stamp mills) to extract gold more efficiently.

e Oil: Development of drilling technologies and
establishment of the first oil refineries.

o Space: Development of rocket technology and
advancements in satellite and spacecraft design.

c) Significant Economic Impact:

« Gold: Gold rushes led to economic booms in California
and Australia.

o Qil: The discovery of oil created booming economies in
regions like Texas and Pennsylvania.

o Space: The space industry spurred economic growth
through government investment (e. g., NASA funding)
and the development of new technologies.

d) Regulatory and Policy Development:

« Gold: Governments established regulations and policies to
manage gold mining claims and land use.

« Oil: Early oil discoveries led to the creation of regulations
for drilling and land leases.

o Space: The establishment of space agencies (e. g., NASA)
and international treaties (e. g., Outer Space Treaty of
1967) to govern space activities.

Differences: First Decades of Existence

Gold Industry (1840s - 1850s) [14 51

1) Nature of Exploration: Individual prospectors and small
- scale operations characterized early gold exploration.

2) Labor Intensive: Gold mining required significant
manual labor, with miners often working in harsh
conditions.

3) Immediate Economic Returns: Gold mining could yield
immediate financial rewards for successful prospectors.

4) Environmental Impact: Early gold mining often led to
significant  environmental degradation, such as
deforestation and river pollution.

Oil Industry (1850s - 1860s) 16 171:

1) Corporate Involvement: Early oil exploration quickly
involved corporations, leading to the establishment of oil
companies.

2) Technological Dependence: Oil extraction and refining
required more advanced technology and infrastructure
than gold mining.

3) Product Development: The oil industry focuses on
extracting and refining crude oil into usable products like
kerosene and gasoline.

4) Long - term Infrastructure: The development of
pipelines, storage facilities, and refineries represented a
long - term investment in infrastructure.

Space Industry (1950s - 1960s) [18 19. 20,21, 22]

1) Government Dominance: Early space exploration was
primarily government - driven, with significant national
space agency investments.

2) High Entry Barriers: The technological and financial
barriers to entering the space industry were significantly
higher than those entering gold and oil.

3) Scientific and Strategic Goals: The primary goals of early
space exploration were scientific discovery and
geopolitical advantage (e. g., space race) rather than
immediate economic returns.

4) International Collaboration and Competition: Space
exploration saw international collaboration (e. g., ISS)
and competition (e. g., USA vs. USSR).

Conclusions of the Chapter 2:

a) The new sectors of the economy implied a different role
of the state to pave the evolution.

b) The appearance and evolution of the new sector
considerably influenced many connected sectors and the
GDP.

c) The necessary development period from the early stage
to maturity is shorter and shorter for the recent
technologies and industries.

d) Jobs are becoming increasingly Knowledge - based
professions. We shall provide trivial examples. When
gold mining started to represent a significant presence in
an area, two professions erupted: saloon owner and
prostitute. The men's concentration in a small location
and the poor education level made these professions
necessary. The oil industry, a big money generator,
requested stylish restaurants and services for entire
families. The still industry made another giant leap
forward in this respect. Rockefeller and Carnegie are
good examples of industrialists who encouraged and
supported family life.

e) The state’s regulator role became significant from the
beginning of the industry. The space industry is a vivant
case. The telecommunication industry requested
regulations from the state. The nuclear energy sector
made the state role a must because of the potential public
risks.

f) The investment capacity represented a barrier to new
entrances. Many things separated the gold dreamers and
the space explorers. State - of - the - art technologies and
highly qualified labor represent big investment hunters.
These conditions did not exist in the past. The advanced
research labs are predecessors from the end of the XIX
century. More and more labs merged to reach the goals
of high competitiveness in international markets and
human needs for a better life.

g) The space industry's global visibility and impact are
unprecedented. To use a word from its yard, the space
industry represents the social and technological racket
that will push the human community from the Quaternary
stage to the Quinary Economy.

Description of the Knowledge - Knowledge Transfer -
Results of the Advanced Research's utility Model
designed at ELI - NP Center, Romania.

Extreme Light Infrastructure—The Nuclear Physics Center
houses the world's most powerful laser and incorporates a
high - powered Gamma System. Scientific teams carry out
experiments in the emerging field of laser - driven nuclear
physics.
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Advanced research results often lead to cross - disciplinary
applications. In this case, The European Union and the
Romanian Government decided to intersect nuclear physics
research with powerful laser research, involving over 150
researchers and scientists from more than 20 countries. The
potential impact of future discoveries in understanding
nuclear - level matter is significant. The most anticipated
result could be validating Einstein's famous formula from
both directions: demonstrating the generation of matter from
energy and the possibility that matter is simply a form of
energy. This approach parallels Peter Drucker, the founding
father of the Quinary Economy, who foresaw future economic
developments. Drucker predicted the current and upcoming
economic stages within his time's scientific, cultural, social,
and economic context. Drucker equated Knowledge and
Innovation, but current observations suggest this might need
to be corrected. This understanding has only surfaced after
more than 50 years of economic evolution and within a
completely different social and financial framework.

The Circular Economy (C. E.) represents the final stage of the
quaternary economy, also known as the Knowledge - based
Economy (KbE). The quinary economy will transition from a
Knowledge - based Economy to a focus on Knowledge -
based Professions. A knowledge - based Economy means that
the ensemble of the national economy includes scientific
research at the core of its functionality. Knowledge - based
Professions represent the next step. At this stage of evolution,
each profession is a beneficiary and a compulsory consumer
of the advanced scientific results.

According to the author of this paper, the main characteristics

of the Quinary Economy include:

a) Human beings will be at the center of our civilization.

b) Economic activity will primarily involve human services.

c) In the five economic stages, it is essential to distinguish
between Knowledge and Innovation, as Innovation is a
derivative of Knowledge combinations.

d) Knowledge - based professions will necessitate a
thorough understanding of human activity.

e) In the quaternary phase, knowledge - based activities are
essential. Advanced and user - friendly technologies
utilized in daily routines incorporate research findings
into new areas of Knowledge. Knowledge forms the
foundation for each profession in the quaternary stage.

f)  In The Quinary phase, human activities will not generate
waste. Knowledge is a distinct raw material: boundless
and versatile, capable of transforming into new raw
materials through unforeseeable knowledge - based
combinations.

g) The space economy is a fundamental sector within the
Quinary economy. This new realm introduces different
theoretical approaches, unfamiliar economic
mechanisms, and methods for understanding
international and interstellar trade systems.

To paraphrase Eugen O'Neill's drama's title, we must
understand the transition process as Long Knowledge's
Journey into Light.

Day 1: After scientists validate advanced scientific research
results, the next step is to transform those results into
Knowledge. It's crucial to revise and integrate these results

into human understanding. Scientists also consider how new
scientific  findings might impact existing scientific
Knowledge. Knowledge becomes a bubble, like a planet
reflecting the Sun's light on Earth. Knowledge has two
parallel lives: Life A in education and Life B in practical
applications. It's essential for experts in knowledge transfer,
business innovation, and applied research to bring this
Knowledge into the real world for the benefit of society.
However, it is a long way before Knowledge becomes
recognizable to citizens.

Day 2: We may compare the expert - driven process of
Knowledge Transfer with the dispersion of light, showing
how Knowledge can be shared and used in different sectors.
Researchers and businesspeople must understand the
difference between Knowledge and Innovation. Specialized
Knowledge Transfer Channels are needed to disseminate
advanced research results effectively.

Day 3: The author focused on designing, generating, and
establishing effective Knowledge Transfer Channels. The
author experienced a few categories of Knowledge Transfer
Channels:

« Researchers - Innovative Entrepreneurs.

« Researchers - Ethnic groups.

o Researchers - Kids (in K4).

Using the Channel Researchers - Kids is the most spectacular
and rewarding process. Kids' minds in classes I - IV are clear
and not altered by the traditional education system. We intend
to write an independent article about this type of Knowledge
Transfer Channel.

Decision - makers must identify an entire spectrum of
channels. The solution lies in the answer to the following
question: What types of Knowledge Transfer Channels are
necessary for a country to achieve a competitive advantage in
the international market?

From now on, life is fun. Knowledge is moving from one
sector of GDP to another, from one entrepreneur to an
unnamed number of entrepreneurs. Knowledge changes its
name in invention, patent, Innovation, product, service, and
technology.

The most significant, rapid, and revolutionary changes
generated by Knowledge Transfer occur during massive
social disorders, such as wars, pandemics, and dramatic
earthquakes. A risky context can drastically increase the flow
of Knowledge Transfer. Nuclear bomb development,
exemplified by Oppenheimer’s experience, NASA's moon
missions, and the impact of the COVID - 19 pandemic on
vaccine production, illustrates this phenomenon. In
conclusion, fear can drive Knowledge and Innovation,
particularly during times of crisis.

The transition to the Quantum Economy generates both
positive and negative consequences. It is the first time in
human history that a massive transformation has been
generalized at all national levels. Also, the space race covers
all spectrums of human Knowledge. More and more citizens
will have mental health problems with all the implications.
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Communication will be a resource but also a risk. The first
and most significant risk is not generating and feeding a
constant flow of information through public communication.

The presentation should start with enhancing the public well
- being and competitiveness of the companies rather than
taking a theoretical approach.

The decision - makers must be pragmatic in their public
interventions.

The public dialogues must prove honesty and present the
budget size for advanced research. Compare the decision to
invest in discovering Knowledge with the lack of action in the
international space race. What nation will be prosperous: the
dreamer nations investing in Knowledge or the populist
nations taking care of today's happiness and forgetting the
future from the big picture?

The Central Bank may assume a new role as the National
Custodian of Knowledge. If lawmakers believed that the
Central Bank would protect national gold reserves well in the
last hundreds of years, why not let the Central Bank take care
of knowledge? The Central Bank will exercise the filing that
Knowledge is more valuable than gold and deserves complete
attention and safeguarding. The Central Bank will prioritize
advanced research to focus on necessary Knowledge for
economic development and to enhance the company's
capabilities in international markets. Activities like this are
the equivalent of watering at the root.

The present paper offers the decision makers’ criteria for
financing research. Advanced research  generates
Knowledge, not profit. Applied research increases companies'
competitiveness and substantially contributes to the nation's
well - being.

The mental health of the population will be at risk more
than ever. The transition to the Quinary Economy is more
complex than the transition from socialism to capitalism.
Citizens will feel that all points of stability have disappeared.
The individual will lose the sense of social utility and will not
understand the present and future. Families need to
acknowledge the seriousness of mental health, understanding
that everyone has a role to play in this journey. The spiritual
perception of life will have a profound role.

The weaponizing Knowledge and Knowledge Transfer
process. The scientists are very much against weaponizing
the Knowledge process. Knowledge is a part of the pre -
competitive stage. The Knowledge owner may use the pre -
competitive stage to find partners and set bold goals. A pre -
competitive timeframe means that companies are not fighting
among themselves in the market, and military activities are
not controlling the entire knowledge development process.
The United States of America has played a new role in the last
decades: they share a significant part of Knowledge about
space with all nations. Such an approach is part of the USA's
soft power. It is setting up new ethics for space competition,
and the countries with a small budget for the space race got
free access to valuable Knowledge. There are some
communication technologies already prepared to be used in
this direction.

I. A nation, unprovoked and without warning, destroys
other nations' pieces of Knowledge. Stilling and destroying
other nations' Knowledge and institutional research
infrastructure is exactly the Soviet Union's behavior after the
Second World War. The Soviet troops took the Romanian
patrimony. The Romanian military and officials, proving
tremendous courage, mitigated the losses. Unfortunately,
these documents, art pieces, and old archeological discoveries
stolen from Bucharest are still in the hands of Russians, and
they refuse to return. Such an intervention covered by a
smuggling appearance is a way to destroy the Knowledge of
a nation and the achievements of its scientists. If it happens,
recovery takes at least 50 to 100 years.

Il. Destroying the public trust in national scientists,
educators, priests, artists, and fundamental values. Again,
the unique Russian services are a visible example. They used
the asymmetrical conflicts in all former socialist countries.
They mainly used the children of former communist activists
trained in Moscow during the 1930s and 1040s. They trigger
the manipulation process each day with the mission to prove
that the Central and Eastern European countries do not have
traditions and that their education and culture came from
Moscow. The propaganda bullets were consumed after
approximately 15 vyears. In some countries, the "red
Martians™ accomplished the mission. Red Martians is the
nickname of undercover Russian troops used in special
military operations.

Over the last twenty years, observations have led the author
to the conclusion that knowledge transfer to companies is the
most common target of weaponizing Knowledge. To counter
this, Romania and other medium—and small - sized E. U.
countries should press for a more effective opening of the E.
U. budget for education, defense, space, and health activities.

President Kennedy's bold ideals regarding space exploration
emphasized using Knowledge for the greater good and
peaceful purposes. The politicians and management of
scientific research laboratories may develop a guiding
principle for the responsible use of Knowledge in the modern
world. "And we have vowed that we shall not see it governed
by a hostile flag of conquest but by a banner of freedom and
peace. We Knowledge that we shall not see space filled with
weapons of mass destruction but with instruments of
Knowledge and understanding." 22

Protection of Knowledge, Knowledge Transfer
technologies, and the results of the Knowledge Transfer.
Counter - espionage measures may include publicly sharing a
nation's scientific Knowledge. The USA has used this
approach to shape public opinion in favor of NASA's strategy.
The National Security Agency (USA) provides a convincing
example: an extension of the Artificial Intelligence Security
Center to offer Cyber Security through Al Security.

Knowledge Resilience is rooted in Article 3 of the North
Atlantic Treaty.

Knowledge Resilience is not presented directly in the
strategic NATO papers. However, looking at the Report
issued in 2022 during the NATO Resilience Symposium in
Warshaw, Poland, it is logical to include it as part of
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Resilience as a whole. Soon, Knowledge resilience will
become critical for NATO's military and civilian strategists.

Conclusions

In conclusion, transitioning from a knowledge - based
economy to a quinary economy will revolutionize the nature
of labor and economic activity. Knowledge is the limitless
raw material of the Quinary Economy. This paper emphasizes
the need for continuous knowledge flow and effective
knowledge transfer mechanisms to drive innovation and
competitiveness. The proposed role of the Central Bank as the
custodian of national knowledge underscores the strategic
importance of safeguarding and leveraging knowledge for
future economic growth. As nations navigate this transition,
the mental health of the population and the ethical
considerations of knowledge weaponization will become
critical issues requiring careful management and strategic

planning.
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