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Abstract

The article presents the results of the authors' research, the subject of which is innovative
ecosystems creative class and growth drivers necessary for the implementation of a technological
breakthrough in the new knowledge economy. Given in the article analytical material on the economic
history of the mankind development for the last 2000 years allowed identifying empirically the main
triggers that affected the thinking paradigm shift and predetermined the subsequent exit of mankind from
the Malthusian trap. For this matter the authors demonstrated the differences in the world productivity
and showed the stages of regional economies dominance for the period from 1 to 2001. The studied
system of values and types of democracies allowed a more holistic view on the structure of cultural waves
and lead to understanding of the world economic picture in terms of changing the thinking paradigm. The
educts correspond to the forecast only partially, because they attribute most of the explanatory power to
some hard-type factors, but do not confirm the expectations caused by mild factors. The authors believe
that this study offers a valuable look at how the creativity of the creative community, being implemented
at various stages in the country's management system, could bring new growth drivers, increase
innovation efficiency and build a more advanced innovation ecosystem.
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1. Introduction

Throughout the mankind development history there were a few countries leaders stood out in the
world, so in the period from 201 to 300 the "golden age" of India began under the rule of the Gupta
dynasty, and the flowering of science, art, literature, astronomy and philosophy fell on the reign of the
Chalukya, Chera, Chola, Kadamba, Pallava and Pandya dynasties. At the same time, Ancient Rome, as
one of the leading civilizations of the Ancient World, is experiencing a period of instability "The Crisis of
the Roman Empire of the 111 century" (Erdkamp, 2016).

Starting from 600 to 1600 the leading positions in the world are held by the imperial dynasties of
China (Wen, 2016). Later in the Renaissance, Europe's economies began to show its dominance in the
world - Italy, Portugal and Spain. Then from 1778 to 1914 during the industrial revolution, France, Great
Britain and the Netherlands occupied the central place in the world. From 1914 to 1945 there was a crisis
in the European system of world economy. After the Second World War, noticeable growth occurred in
the United States, in post-war Germany, Japan and the Soviet Union.

Until 1800, in pre-industrial societies, neither growth in food production per capita nor
improvement in the living conditions of the population of countries has been observed (Grinin et al.,
2009). When reached the maximum residence density of population it was usually dissipated by
catastrophic depopulations such as war, an epidemic or famine.

Studies show that in the first year, India and China accounted for one-third and one-quarter of .the
world's population, respectively. Therefore, it is not surprising that they also managed one-third and one-
fourth of the entire world economy, respectively.

Figure 01 presents the economic history of the last 2000 years.
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Figure 01. The economic history of the last 2000 years. Source: Thompson (2012)

As it can be seen from Figure 01, thousands of years before the industrial revolution, civilization
was stuck in the "Malthusian trap"” (Cohen, 2016).

The Malthusian Trap is understood as the theory that, as population growth is ahead of agricultural
growth, there must be a stage at which the food supply is inadequate for feeding the population (Korotaev
etal., 2011).
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In his diagram (Figure 01), Derek Thompson clearly shows that at the turn of the year 1800 there
was a turning point in the social system of society, which is connected with the growth of productivity
throughout the world. At the same time, everything that is located to the left of the 1800s is an
approximate distribution of the population around the world, and from 1800 to 2008 is a demonstration of
differences in productivity throughout the world, such as mastering the methods of production and supply

of goods, electricity, innovative goods and software.

2. Problem Statement

2.1. The Malthusian Trap
Using the original Angus Maddison data set from the Maddison-Project database, the authors of
the article constructed population dynamics of countries for the period from 1 to 2030 (forecast), which

also confirms the empirical findings of Derek Thompson.
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Figure 02. Population dynamics of the countries in the world level (Source: compiled by the authors on
the data of The Maddison-Project, http://www.ggdc.net/maddison/maddison-
project/home.htm, 2013 version)

Analysis of economic literature shows that in the era of "Great geographical discoveries" from the
middle of the XV century to the second half of the XVII century, creative people with entrepreneurial
skills got the opportunity to escape beyond the boundaries of their tribal community or "comfort zone".
During this period, mostly Europeans discovered new lands, in particular, paved the sea routes to the
"New World": Africa, America, India, Asia and Oceania. Later the Columbian exchange (Crosby, 1972)
took place, which was the widespread transfer of plants, animals, culture, human populations, technology,
and ideas between the Americas and the Old World. Invasive species, including communicable diseases,

were a byproduct of the Exchange. In that context, the exchange among civilizations was growing, which
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became an important stage in the formation and development of the creative community of the world as a
whole, by concentrating the early growth drivers of innovative ecosystems in certain regions (England,
the Netherlands, Spain, Italy, Portugal, etc.).

According to Marx and Ryazanskaya (1977), the great revolutions occurred in trade in the
sixteenth and seventeenth centuries in connection with geographical discoveries and the rapidly
developing merchant's capital. They constitute one of the main points that contributed to the transition
from the feudal mode of production to capitalism.

In the preface of his book, "A Contribution to the Critique of Political Economy," Marx wrote: "In
the social production of their existence, men inevitably enter into definite relations, which are
independent of their will, namely relations of production appropriate to a given stage in the development
of their material forces of production. The totality of these relations of production constitutes the
economic structure of society, the real foundation, on which arises a legal and political superstructure and
to which correspond definite forms of social consciousness"(Marx & Ryazanskaya, 1977, p.32).

Empirically this transition from one stage of development to another is clearly observed on the
totality of the data presented in the diagrams and figures given in this article. It can be seen that the new
stage in the development of society required economic actors to use more rational methods of production
and available resources each time, and it is clearly visible that there was a need for better education.

The dynamics of the evolution of education (Figure 03) clearly shows that at the turn of the year
1850 there was a thinking paradigm shift in the world, first of all this happened due to the emerging need
in new knowledge that people realized by shifting from religious schools, based on faith, to universities
based on the yarning for knowledge - the mind that allowed to nurture and perfect modern methods, as

well as approaches to teaching.
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Figure 03. Development of global literacy in the world over the past two centuries, the population is 15
years and over. Source: Max Roser for Our World In Datah, ttps://ourworldindata.org/global-
rise-of-education
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With creative community occurrence, the basic conditions were settled, which were the first

growth drivers of the innovative ecosystems in the world.

2.2. Knowledge evolution
Today, through the retrospection of the change in the generations of schools and "universities,"
one can see a picture of the world that dominated in different historical periods, within which begin to be
clearly visible the trigger points, the future basis of "industrial revolutions".
In 2000, Scott (2000) published his version of the link between the evolution of universities and

the evolution of human knowledge and development of civilization (Figure 04).

Evolution of Universities as Part of Societal
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Figure 04. Knowledge evolution

Since the creation of the first university in the 8th century, universities have undergone a
significant transformation. Emerging as the Universities of the Faith, their knowledge was often open
only to the authorities, they trained officials, diplomats, military leaders and taught grammar, rhetoric and
philosophy, as well as natural sciences - arithmetic, geometry, music and astronomy. This regime lasted
for 500 years:

1088 — University of Bologna

1096-1167 — University of Oxford

1134 (charter granted in 1218) — University of Salamanca

1209 (charter granted in 1231) — University of Cambridge

Since 1209 there has been an active process of dissemination and education, mainly in Europe, the
leading universities of the world, which are active today: Oxford University, Cambridge University,

University of Padua, etc.
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As a result of the Enlightenment, universities transformed from the Universities of the Faith to
Reason. Parallel transformations took place in a society with a world economic structure. The agrarian era
was replaced by an industrial one.

Between 1820 and 1875 just at the peak of the rapid spread of the transport technologies such as
railways and steamships there was an increase in the mobility of people and their concentration in the first
urban clusters (Karayalcin, 2016).

The development of the urban economy required talented young people and specialists. New
views, talents and creativity were accumulated in the first points of attraction - urban clusters. Studies
show that a cluster is a group of interconnected organizations (companies, corporations, universities,
banks, etc.) concentrated in a certain territory, which can be considered as an independent unit with
certain properties.

This definition shows that universities occupy the central link in the cluster, and now the economic
growth of countries in the world depends on the level of education and costs on science.

Today in most of the countries basic education is perceived not only as a right, but also as a duty
of the government to create unconditional guarantees within the framework of which access to the
population for basic education is granted.

This was not always so: the promotion of these ideas began in the middle of the XIX century,
when most modern industrialized countries began to expand primary education, mainly due to public
finances and state intervention. Data from this early period show that public funds for financing the
expansion of education come from different sources, but specifically a decisive role is given to the taxes
at the local level. The historical role of local public school funding is important to help us understand
changes or perseverance in regional disparities.

The second half of the 20th century marked the beginning of the expansion of education as a
global phenomenon. Available data show that by 1990, public expenditure on education as a share of
national income in many developing countries was already close to the average in developed countries.

Expenditures for higher education are presented in Figure 05.
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Figure 05. Private / Public, % of education spending, 2016 or latest available (Source:

https://data.oecd.org/eduresource/spending-on-tertiary-education.htm#indicator-chart)
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This global expansion of education in the twentieth century led to a historic decline in education
inequalities around the world: in the period 1960-2010, education disparities declined each year for all
age groups and in all regions of the world. Recent estimates of educational disparity by age group indicate

that developing countries still have to expect further reductions in school inequality.

3. Research Questions

Research questions for this present study are:
= How do the value systems impact global growth drivers?
= How quickly the structure of the world economy can change under the influence of innovations

diffusion?

4. Purpose of the Study

The objectives of this study are:
= To analyse how the thinking shift paradigm affects the creative community and innovative
ecosystems growth drivers;
To study how the democracies values and types system affects the innovative ecosystems global
growth drivers.

5. Research Methods

5.1. Empirical analysis

In 2000, Don Edward Beck made a presentation for the World Forum in New York, and then in
2001 published an article " Stages of Social Development: The Cultural Dynamics that Spark Violence,
Spread Prosperity, and Shape Globalization " in which indicated that the change of social paradigms look
more like waves than steps (Beck, 2000).

According to Beck and Cowan (2009), any social system contains previously calibrated code of all
previous ones and in this sense any country is a set of complex historical layers and principles of
organization. At the same time, collective thinking forms glue, which holds together the group, self-
defines the group and reflects that place on the planet that it inhabits. Cultural waves, like matryoshkas,
consist of unique elements, survival codes, myths of origin, artistic forms, life styles and general
sensations.

Alan Tonkin developed this approach and showed how different values affect the development of
democracy in countries (Figure 6). The presented approach allows a more holistic view on the world
historical picture in the aspect of changing the thinking paradigm, exit from the Malthusian trap and the
development of the creative communities in societies. To approach the modern stage, which the authors
of the article call "Network Globalization," society needs to change the eight main waves of development.

From Figure 6 it is obvious that at any particular moment in time, any point on the graph looks like

a plateau uniting the entire aggregate of the social development wave in the individual and collective
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minds of the studied society. Some authors call such features "paradigms” or "levels of psychological
existence" without covering of which the world cannot have further development.

The foundation of the creative community was new benchmarks on values in the field of
innovations and cardinal reforms that took place at the turn of the 1800s (Ferreira et al., 2016), which
subsequently led to the transformation of the social system of the world community, emergence of new

professions that had a significant growth in productivity around the world (Attar, 2015).
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Figure 06. Value systems: types of democracies. Source: Tonkin (2017)

With the advent of the alphabet, records, printing, newspapers and lately Internet, a rapid growth
of a strong creative community takes place in society, which affects value systems and types of
democracies, reduces waves in time (Figure 6), and the plateau of differences in the social development
of society has dramatically decreased, - where the cultural code began to "dry up"”. As a result of the
world globalization there was launched an irreversible process of transcoding society which is clearly
reflected in the turbulence of the world economy. Such a process will be passed in the next century and
globalization will move to the network level.

Currently, the term "globalization" refers to the process of global economic, social, political
integration and unification (Novikova, 2009).

Modern innovations contribute to accelerating globalization, opening up new opportunities for
social and economic development, meanwhile they create serious problems that result in crises, poverty
and inequality both within society and between countries.

In the era of "Network Globalization" the economy is expressed in accelerating the speed of
capital transactions and their scale, the growth of international trade in comparison with GDP growth. The

diagram 7 shows how GDP the per capita has changed in the world.
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Figure 07. The dynamics of GDP per capita in the world (Source: compiled by the authors on the data of
The Maddison-Project, http://www.ggdc.net/maddison/maddison-project/home.htm, 2013
version)

This feature is also confirmed by the study, which was conducted by Jamus Lim, a specialist of the
World Bank. In Figure 08 he showed dominance peaks of regional economies for the period from 1 to
2001 (http://www.worldbank.org/).
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Figure 08. Long fluctuations in global growth drivers. Source: Lim (2010)
The authors understand the term "Network Globalization" as the process of continuous changes

aimed at integrating national economies into a single world economy infrastructure using the network

platform of a market economy.
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Undoubtedly, globalization aims to accelerate the exchange of goods and products, information,
knowledge and cultural values, and thanks to unprecedented growth in technologies we can see the
acceleration as well in communications, science, transport and industry. Global integration increasingly
causes erosion and sometimes even the destruction of national sovereignty of states.

In this regard, the main task of the creative community in modern society is the generation of non-
standard and innovative ideas, as well as their implementation in practice. Accelerated exchange of
innovative goods and products, information, knowledge and cultural values leads to a process of
accelerating scientific and technological progress in the world.

Authors believe that the acceleration process was caused by the introduction of network platforms,
which are already a key link in the global economy. This structure is actively used by many leading
companies and scientific centers, which are at the forefront of the innovative economy. Their full
implementation and usage in practice allows achieving acceleration in scientific and technological
progress and with the use of modern methods and tools such as artificial intelligence, there will be a
transition to more creative work. The future of modern universities and scientific schools depend on how
quickly they can integrate the network platform into their structure and create a universal self-organizing
innovative ecosystem around themselves.

Undoubtedly, the high level of development of the economy of any country depends on the
introduction and use of advanced technologies, as well as on the level of education and science in general.

Today, Western countries are spending more on research and development than in Russia, so the

European Union spends an average of $ 337.9 billion on research and development (Figure 09).
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Figure 09. The diagram of human and financial resources allocated for R & D in 2015. Source: OECD
(2017)

In 2015, the US spent more than $ 462.7 billion on R & D. In turn, China over 376.8 billion
dollars and Japan 155.8 billion dollars. Figure 09 shows that the Russian Federation lags significantly

behind the previously cited countries by more than 8 times in the indicator under study.
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In 1965, an American architect, futurist and inventor Richard Buckminster Fuller (1895-1983),
together with an assistant, artist and sociologist John McHale (1922-1978), published an illustration to the
report "Shrinking of Our Planet" (Fuller, Buckminster, & McHale, 1965).

The figure shows how the evolution of vehicles and communication media compresses the size of
the Earth and speeds up the travel time. It should be noted that this analysis allowed R. Fuller to be the
first who pointed out the long-term trends of industrialization and globalization in the 1930s.

In turn, Gordon E. Moore in 1965 pointed to the acceleration curve of computational technologies
and derived the " Moore’s law" (Papon, 2017; MacK, 2015) (Figure 10).
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Figure 10. The growth of the density of CPU transistor counts against dates of introduction.
Source: Moore (1998)

R. Fuller like E. Moore used his comprehensive approach to compare the global impact to the
development of smaller and more efficient technologies of what he called "accelerating acceleration” and
"ephemeralization."

According to Karl Rupp, who studied the 40-year statistics of the development of microprocessors
dynamics (Figurel?), in the near future we will see an increase in the number of nuclei in proportion to
the number of transistors, but this significant leap in development will be provided by the transition to
more modern algorithms that will implement massive parallel computations (Rupp, 2018). These data
also correlate with the data published in Ray Kurzweil's book "The singularity is near: When humans

transcend biology" (Kurzweil, 2005).
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Figure 11. 35 Years of Microprocessor Trend Data (Source: https://www.karlrupp.net/2015/06/40-years-
of-microprocessor-trend-data/)

The presented research shows that recently the structure of the world economy has changed
rapidly under the innovation trend. The structure is already united by network platforms and the processes
taking place in the world is bound to intensify and create technological backwardness of developing
countries. It is empirically evident that the rate of such changes grows nonlinearly and there are limits that
can restart the entire development in the furure. What this phenomenon will lead to — a new paradigm of

thinking, new growth drivers or a creative community that requires changes — the question remains open.

6. Findings

The considered historical process of changing the paradigm of thinking indicates that for effective
development of the creative class it is necessary to create new growth drivers in the form of expanded
innovative ecosystems on a network basis.

The conducted research shows that the flowering of ecosystems around the world should be
considered in the broader context, within the framework of the socio-economic structural shift.

Thus, the information age business revised the basic work principles of the most enterprises with
out of date technologies, and it became a determining factor in the economic growth of new digital
corporations.

This structural shift could not go unnoticed, as Mark Andressen in his essay "Why Software is
Eating the World" (Andreessen, 2011) noted that modern technology companies are invading and
overturning the previously created industry structures, and the Deloitte monitors these estates every year
and publishes the "The Shift Index", which shows how the global business environment is being

transformed under the impact of public policy and the exponential growth rate in the digital infrastructure.
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Meanwhile, the famous group of researchers of Richard Florida "Creative Class Group™ has
published many books on this topic, including " Rise of the Creative Class ", which shows how the new
economic class of people becomes the key to the future of our cities.

The study of foreign experience in the field of innovation policy shows that the following
conditions are necessary for the formation of effective national innovation ecosystems:

= high level of state support for science and education;

= aclear state policy in the field of innovation, its legal, legislative and resource support;

= close economic relations between all participants of the innovation ecosystem, such as

scientific and higher education institutions, manufacturing enterprises, consulting companies
and representatives of financial institutions for the purpose of coordinating efforts in the
development of innovation policy.

Scientific, innovation and production clusters can activate and develop creative community
innovation activities in the scope of introduction of breakthrough developments and technologies.

It is important to take into account the interests of all the participants to form the cluster, relying
on the personal interest primacy law. Only the unification and coordination of the system directives with
the personal interests of its participants will ensure its effective functioning. Otherwise, this will weaken
the position of the entire cluster as a whole. A similar problem arises with the artificial creation of
systems by order of superiors, this problem can be solved by means of face-to-face communications.

Thus, the wide development of national innovation ecosystems and clusters in the country may
indicate that the state chooses an innovative way as the main development strategy, rather than a raw

material economy and is aimed at global technological leadership in a rapidly developing world.

7. Conclusion

Considering the latest technologies will be the growth driver of all the changes, and the fact that
the world of technologies in the XIX century has become global, the authors support the view that the
implementation of international cooperation can be considered as one of the processes of the global
growth.

Transition outlines to the new technological way are clearly visible even at present moment, its
growth will lead to the formation of new global markets based on a whole complex of innovative
technological solutions with fundamentally new products and services. This time can be called a "point of
design™ or a window of opportunity for the development of regional economies of countries and their
entrepreneurs.

However, question of the leadership in this race remains open. Companies that show the best
growth will obviously lead the market in the field of innovation.

A characteristic feature of the new world will be such technologies as bio- and nanotechnologies,
genetic engineering, membrane and quantum technologies, photonics, micromechanics, thermonuclear
energy.

Synthesis of achievements in the above areas will lead to the development of the following

developments: a quantum computer, artificial intelligence, which will ultimately change the entire
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management system (state, society, economy) of the region and generate a new world economy based on
the new social principles of society management.

Given the explosive nature of modern innovations, the ubiquitous penetration of digital platforms
and highly integrated intellectual environments into all spheres of human activity, humanity faces one
global question: what place a person will take in a digital environment where the world will be ruled by
highly massive parallel computing.

The authors of the article conclude that, today, humanity, like 250 years ago, is also on the verge
of getting out of the "Malthusian trap", and it's better to call it the "Digital Trap". The way out should be
done by creating a better environment based on such an ecosystem, where the creative class can find new
growth drivers, change the established paradigm of thinking and escape from the "Digital Trap".

In our opinion, the following main trends can set the new growth trajectory:

= development of launch platforms for innovative business ecosystems;

= forecasting of the future markets;

= scientific and technological cooperation;

= creating services for these global technology chains;

= coordinated technology policy for the consumption of high-tech products and services within

countries;

= coordinated investment activity;

= joint alignment of global technological chains of value added;

joint work in the field of international standardization.
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