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Abstract 

The analysis of the possibility of implementing V.I. Vernadsky's noosphere in the most critical areas and 

points of development of the biosphere and human life is carried out. The tasks are solved to assess the potential 

of the formation of the noosphere, depending both on human activity and on the laws of nature: the development 

of the economy and the growth of scientific and technological progress, the sources and limits of long-term ener-

getic and climate conditions, the stabilization of the Earth's population, the preservation of the natural environment, 

the cessation of wars. 
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1. Introduction 

The author of this article set the task to assess to 

what extent V.I. Vernadsky's faith in the noosphere can 

be realized and is being realized at critical points of 

modern and future reality. V.I. Vernadsky was the au-

thor of the noosphere doctrine, he believed that the 

noosphere must necessarily arise, and even wrote in the 

midst of World War II that humanity was already en-

tering the era of the noosphere. 

In the early 20s of the XX century, the theory of 

the noosphere was developed almost at the same time 

by Eduard Le Roy, Teilhard de Chardin and V.I. Ver-

nadsky. We can celebrate the centenary of this concept 

and three theories together with the 160th anniversary 

of V.I. Vernadsky. 

All three were famous scientists, and Teilhard de 

Chardin was also a member of the Jesuit Order and a 

priest. They were united by a high moral attitude to the 

idea of the noosphere, which E. Leroy and T. de Char-

din considered to be discovered by V.I. Vernadsky. If 

E. Leroy and T. de Chardin saw in the noosphere the 

main phenomenon of connection with God, then V.I. 

Vernadsky was, first of all, a geologist and sought to 

find a material connection of the noosphere with human 

activity. 

E. Le Roy was a mathematician, paleontologist 

and anthropologist, the most complete embodiment of 

his theory was found in the idea of vitalizing of matter, 

that the final point of the development of the noosphere 

will be merging with God.  

A more complex concept of the noosphere was de-

veloped by T. de Chardin [28, 29]. In his understand-

ing, the noosphere is based on the divine will, and the 

noosphere is a qualitatively new state of concentration 

of consciousness of the creator of the world, embedded 

in primary atoms and molecules, subsequently devel-

oped into new forms that form a special sphere of the 

spirit, a "thinking layer" covering the Earth. Like the 

biosphere, it is another earthly shell, a cover unfolding 

"over the world of plants and animals – outside the bi-

osphere and above it." The culmination point of the 

noosphere development will be a kind of higher con-

sciousness, in which, having received a new quality, the 

whole set of individual consciousnesses will gather. 

The personality will not be lost in this higher conscious-

ness. Individual human consciousnesses will continue 

to be aware of themselves in this common conscious-

ness, moreover, thanks to the mutual convergence of 

their individuality will be enriched. 

While on a business trip to Paris in the early 20s, 

V.I. Vernadsky conducted intensive scientific work and 

lectured on geochemistry at the Sorbonne and at the 

Ecole de France. The result of this work were his arti-

cles on mineralogy, geochemistry, biogeochemistry, 

problems of studying living matter and the biosphere. 

He emphasized that with the appearance of man in the 

history of the Earth, a new geological period and even 

a new geological era began. As a result, three concepts 

of the noosphere were formulated and developed in 

those years. The concept of V.I. Vernadsky will be the 

object of our research. 

In 1924 V.I. Vernadsky published the book "Geo-

chemistry" in French [32], the Russian translation of 

this book was published in 1927 [35]. He wrote: "Over 

the past decade or two, we have seen an amazing 

growth rate of geochemical work of mankind. With 

man, undoubtedly, a new huge geological force has ap-

peared on the surface of our planet. The balance in the 

migration of elements, which has been established dur-

ing geological times, is disturbed by the mind and ac-

tivity of mankind." 

In those years, V.I. Vernadsky confined himself to 

a descriptive interpretation of the discovered phenome-

non. E. Le Roy was one of the listeners and admirers of 

his lectures in Paris, he proposed to call the new stage 

of the biosphere's existence "noosphere". Since then, 

the term "noosphere" was supplemented by the term 

"noosphere", which was proposed in 1875 by the Aus-

trian geologist Eduard Suess. 
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In those years, V.I. Vernadsky limited himself to 

a descriptive interpretation of the open phenomenon. E. 

Le Roy was one of the listeners of his lectures in Paris 

and admirers, he proposed using this term to call a new 

stage of the existence of the biosphere "noosphere". 

Since then, the term "biosphere", which was proposed 

in 1875 by the Austrian geologist Eduard Suess, has 

been supplemented by the term "noosphere". 

V.I. Vernadsky published a detailed teaching 

about the biosphere in 1926 in his classic work "Bio-

sphere" [34]. Unlike his contemporaries, who believed 

that the purpose of organisms is to adapt to the environ-

ment created by nature, he introduced the classic con-

cept of "biosphere", which consists in the fact that the 

living matter of the planet acts as a powerful geological 

factor that has changed the surface of the planet for 

many years of the existence of "living matter". 

The doctrine of the noosphere has become a new, 

no less important achievement of V.I. Vernadsky. He 

argued that the noosphere develops from the biosphere 

and is formed by human labor and intelligence. The 

most important ideas about the noosphere were formu-

lated and presented by him during World War II in 

1943, the article [33] was published in 1944. This was 

his last lifetime publication. V.I. Vernadsky became the 

creator of the two most important modern concepts "bi-

osphere" and "noosphere", as well as the corresponding 

sciences. 

According to V.I. Vernadsky, the noosphere arises 

from the biosphere and human labor. It develops with 

the participation of conscious work of people. He 

wrote: "Humanity, taken as a whole, becomes a power-

ful geological force. And before him, before his thought 

and work, there is the question of rebuilding the bio-

sphere in the interests of free-thinking humanity." 

V.I. Vernadsky believed that the conscious activ-

ity of people leads both to the improvement of the geo-

logical environment and man: "The noosphere is a new 

geological phenomenon on our planet. In it, for the first 

time, man becomes the largest geological force. He can 

and should rebuild the area of his life with his work and 

thought, more and more creative opportunities are 

opening up before him. And maybe my granddaughter's 

generation will already be approaching their heyday." 

For V.I. Vernadsky, E. Le Roy and T. de Chardin, 

the noosphere was an eschatological concept (from the 

ancient Greek "last"), the same as "the last judgment or 

"communism" - each of them will come at once for all 

mankind, no one knows when it will come, if it comes, 

then should last forever. V.I. Vernadsky wrote in [33]: 

"The noosphere is the last of many states of biosphere 

evolution in geological history".  

Two authors of the doctrine of the noosphere , E. 

Le Roy and T. de Chardin , were also convinced that 

the noosphere is a teleological concept, i.e. having a 

predetermined goal, and it must necessarily be realized. 

Aristotle formulated this concept, believing that just as 

human activity contains an actual goal, so natural phe-

nomena have an immanent potential external goal, 

which is realized in the process of their development. 

Teleological views were mainly used by defenders of 

the idea of expediency established by God. V.I. Ver-

nadsky was not a believer. He wrote in his scientific 

works that the noosphere is a phenomenon discovered 

by him, it arose from the biosphere, thanks to human 

activity, and that his conclusion is the obligatory onset 

of the noosphere. However, there are no his statements 

that noosphere is teleological object and it has a divine 

origin. He wrote: "I do not see God's manifestations in 

the world and I think that this has entered into the rep-

resentation of humanity not in a scientific way and it 

was the result of a misinterpretation of the nature 

around us". 

2. The realities of the noosphere 

V.I. Vernadsky had no expectation of possible de-

struction of the geological and natural environment by 

human action. However, he was aware that develop-

ment can and does have not only positive achieve-

ments. He wrote: "The face of the planet is changing by 

man physically and chemically. Man must now take 

greater and greater measures to preserve for future gen-

erations the riches of the sea that do not belong to any-

one." 

There is some ambiguity in the statements of V.I. 

Vernadsky. On the one hand, for him the noosphere was 

an object, the potential purpose of which must neces-

sarily be realized in the process of development. So, he 

wrote: "We can look at our future with confidence." On 

the other hand, as a geophysicist, he understood that 

"the biosphere – chemically changes dramatically by a 

person consciously and mainly unconsciously" and that 

"the course of this process is just beginning to become 

clear to us." Apparently, his thoughts - from the cer-

tainty of the transition of the biosphere into the 

noosphere to the realization that the onset of the real 

noosphere is not inevitable, did not have time to form. 

In addition, there were no noticeable negative impacts 

on the biosphere in those years, and the current task of 

fighting for the preservation of nature was not so ur-

gent. 

Currently, there is a numerous literature evaluat-

ing the meaning of the concept of the noosphere, its 

connection with the concept of the biosphere and oth-

ers, but there are no works evaluating the possibility of 

implementing the noosphere and analyzing the critical 

regimes of humanity and the biosphere responsible for 

its onset. V.I. Vernadsky did not identify the problems 

of the possibility or impossibility of the future for-

mation of noosphere factors, without which its onset 

would be impossible: violation of the natural environ-

ment, development of energy and a long-term energy 

source, economy, demography, human mentality, and 

others. At the time of V.I. Vernadsky, such problems 

either had not yet arisen, or he did not associate them 

with the noosphere. The formulations and the im-

portance of awareness of these problems appeared later, 

and the analysis of the possibility of their implementa-

tion became possible only today. 

Previously, the author investigated the current 

level of development of the world and the direction of 

its development according to the principle based on the 

concept of "current weaknesses" or "current minimum 

levels" [23, 24]. The presence of severe poverty in 

countries was seen as a denial of the noosphere, high 

"medieval" mortality rates in some countries were con-
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sidered incompatible with the noosphere. This ap-

proach allowed us to identify many previously unde-

tected "weak points" in the development of the world. 

In this article, the author intends to explore the 

possibility of implementing the noosphere in the most 

critical areas and points of development of the bio-

sphere and human life, that is, to assess the extent to 

which V.I. Vernadsky's faith in the noosphere is real-

ized in the modern and can be realized in the future re-

ality. The purpose of this article is to assess the poten-

tial for the formation of the noosphere, depending on 

both human activity and the laws of nature. 

3. Economy and high-tech development 

According to Fernand Braudel [2] ancient civiliza-

tions developed mainly on the basis of slash-and-burn 

agriculture according to a cyclic agrarian scheme. The 

tribe burned the forest, cultivated the fertile land until 

the soil was depleted or the number of the population 

grew greatly. As a result, hunger appeared, it was nec-

essary to move to a new, untreated place.The cycle was 

repeated in a new place or in a new civilization. 

This situation is confirmed by mathematical mod-

eling based on the economic model of A.M. Tarko [21, 

25]. Fig. 1 shows the rise and decline of the develop-

ment of individual civilizations for more than ten thou-

sand years in the presence of the growth of technologi-

cal progress. Several complete cycles of the civiliza-

tions development are reproduced: the dynamics of 

capital, population, agricultural resources, the level of 

scientific and technological progress (high tech pro-

gress) from the beginning of growth to degradation, and 

then the emergence and development of a new civiliza-

tion. It can be seen from the figure that the model re-

produces an increase in the rate of development and fre-

quency of civilizations change over time. It also repro-

duces an increase in the minimum and maximum 

population, an growth in the living standard (an in-

crease of capital) and, importantly, an increase in the 

minima and maxima of resource fluctuations. 

In the ancient primitive scheme, a civilization per-

ishes and a new one is reborn, in the modern one, a 

complex restructuring and rebirth takes place with new 

parameters of the system and sometimes participants. 

 
Fig. 1. Modeling of cyclic development of civilizations in the Ancient and Middle Ages 

 

In the works of I.G. Pospelov [17], A.M. Tarko 

and V.N. Novokhatsky [27], M.Y. Portnoy and A.M. 

Tarko [16], economic models were developed that re-

produce the dynamics of the both ancient civilizations 

and modern world system. The models were confirmed 

by computer calculations. There are many variables in 

the models, but the main ones are six main ones: popu-

lation, capital, the amount of natural resources, the 

amount of pollution, the share of capital in agriculture, 

and high tech progress. In real life, the influence of ep-

idemics and wars was added to this. Also, the death of 

civilizations was sometimes caused by climatic catas-

trophes. In these theories and mathematical models of 

economics, high tech progress is presented from the 

very beginning as an element of theory. 

It followed from the simulation that the possibility 

of positive development of mankind in modern life can 

be provided only with the constant growth of high tech 

progress. Another property feature of the model was a 

decrease in mortality with an increase in living stand-

ards. Taking into account the high tech progress proved 

to be necessary and also made it possible to obtain sus-

tainable development with a high standard of living 

within the framework of the model and to achieve sta-

bilization of the population. The absence of high tech 

progress and the associated with it non effective use of 

resources led to depletion, starvation, increased pollu-

tion and the subsequent death of the biosphere, and with 

it humanity. Another result of modeling obtained by 

I.G. Pospelov was the possibility of periodic occur-

rence of economic crises of the world system as a result 

of oversaturation of sales markets in a successfully de-

veloping economy [17]. 

The model of modern civilization which is based 

on J. Forrester [7] has a mathematical model of the 

world containing the same main variables, but without 

high tech progress. The main result of his work is the 

conclusion about the final insurmountable catastrophic 

decrease in the population, the growth of pollution, the 

depletion of biosphere resources, which is interpreted 

as the degradation of human civilization and the bio-

sphere. Measures such as reducing the use of natural 
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resources, limiting fertility, reducing the impact of pol-

lution are not able to eliminate the outcome, at best they 

can delay it.  

Similar conclusions on other models of this class 

were obtained by D. Meadows, a follower of J. For-

rester [10, 11]. The main conclusion from the works of 

J. Forrester and D. Meadows, consists in the fact that 

the technologies that existed in the early 70s were not 

able to provide a high standard of living for humanity 

for a long period of time. 

These models were important and very popular for 

the time of their creation, they gave an understanding 

of the processes taking place then. The main result at 

the models of J. Forrester and D. Meadows from mod-

ern positions, is that, in fact, they reproduce one of the 

periods of the cyclical agrarian scheme of F. Brodel. In 

the books of J. Forrester and D. Meadows, at best, con-

sidered several constant levels of high tech progress, 

which in principle could not give a forecast of sustain-

able positive development. 

From the conducted modeling, it can be deter-

mined that it is fundamentally important for the 

noosphere to determine what the development of the 

economy is, how the high tech progress is developing, 

whether there is a long-term energy source, whether the 

preservation of the natural environment and climate 

that satisfies a person is carried out, whether it is possi-

ble to stabilize the population of the planet. 

In the article, data for plotting and analysis were 

obtained in the World Bank [36] and the Gapminder or-

ganization [18]. 

4. Economy and rising living standards 

Fig. 2 shows the dynamics of GDP in three groups 

of countries of the world – with European Union, North 

America, and High–income (World Bank classifica-

tion) over a period of time with a lifetime of one gener-

ation from 1971 to 2019, as well as the group of the 

poorest countries - the least developed countries (LDC) 

(UN classification) during 1981-2019. We see fluctuat-

ing curves, while from 1972-1973 to 2018-2019, an-

nual growth1 rates decreased in the European Union 

from 5.4% to 1.9%, in North America from 5.5% to 

2.6%, in high-income countries from 5.9% to 2.1%. 

During this period, five times the GDP growth rate in 

the group of the most successful countries in the world 

became less than zero – economic growth was slowed 

down. These were the years of several economic crises, 

including the systemic crisis that began in 2008 and 

three years of the serious global COVID-19 pandemic 

that claimed many lives. 

-6.0

-4.0

-2.0

0.0

2.0

4.0

6.0

8.0

1
9
7
2

1
9
7
4

1
9
7
6

1
9
7
8

1
9
8
0

1
9
8
2

1
9
8
4

1
9
8
6

1
9
8
8

1
9
9
0

1
9
9
2

1
9
9
4

1
9
9
6

1
9
9
8

2
0
0
0

2
0
0
2

2
0
0
4

2
0
0
6

2
0
0
8

2
0
1
0

2
0
1
2

2
0
1
4

2
0
1
6

2
0
1
8

2
0
2
0

European Union

High income

North America

LDC countries

Dynamics of annual GDP growth in groups of world countries in 1972-2021, %

 
Fig. 2. Dynamics of GDP growth rates of four groups of countries in the world in 1972-2019. Linear regressions 

were carried out for High-income countries (solid line) and LDC (dashed line). 

 

However, under these circumstances (Fig. 3), 

GDP per capita increased significantly in 1990-2020 - 

2.6 times in the North America group, 2.3 times in the 

group of High-income countries, 2.2 times in the Euro-

pean Union, 3.1 times in the the LDC.  

During these years, income from exports of goods 

and services increased 3.3 times in the European Union 

compared to 2000, 2.9 times in high-income countries, 

 
1 The values of the mode (the most frequent values) of empir-

ical distribution functions are given. 

2.2 times in North America, 6.3 times in the least de-

veloped countries.  

Table 1 presents data on the increasing growth of 

exports of goods and services in a number of advanced 

developed countries and in three groups of countries in 

relation from 2000 to 2010 and 2021. Income from the 

export of high–tech goods increased from 2000 to 2021 

in the European Union - by 3.3 times, in High-income 

countries by 2.9 times. 
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Fig. 3. Dynamics of GDP per capita of three groups of developed countries of the world (left coordinate axis) 

and the group of LDC (right coordinate axis) in 1980-2020. 

Table 1. Growth of exports of goods and services (in current US dollars) in relation to 2000. 

Country 2000 2010 2021 

Ireland 1.0 2.4 7.2 

Germany 1.0 2.4 3.3 

Netherlands 1.0 2.1 3.0 

Belgium 1.0 2.1 3.0 

Spain 1.0 2.2 2.9 

Italy 1.0 1.8 2.3 

USA 1.0 1.7 2.3 

France 1.0 1.8 2.2 

Finland 1.0 1.8 2.2 

Great Britain 1.0 1.7 2.1 

European Union 1.0 2.3 3.3 

High income 1.0 2.1 2.9 

North America 1.0 1.6 2.2 

These data indicate an increase in the standard of 

living of the population and the technological level of 

highly developed countries to new heights. Despite the 

existence of a global systemic economic crisis in these 

countries, over the past 30 years, the standard of living 

of their population has more than doubled. 

Fig. 4 shows the dynamics of GDP per capita of 

several advanced developed countries of the world: 

Denmark, the Netherlands, Austria, Iceland, Germany, 

Sweden, Belgium, Australia, Finland, Canada, Great 

Britain, France, and Italy in 1900-2022 [29].  
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Fig. 4. Dynamics of growth of GDP per capita (left axis, US dollars) and coefficient of variation (right axis, %) 

of the group of highly developed countries of the world in 1900-2022. The left coordinate axis has a logarithmic 

scale 

 

The curve of the coefficients of variation is also 

shown – it is the characteristic of the scattering of the 

specified parameter of these countries in each year of 

the considered time interval. The figure also shows the 

income curves of Norway and the United States, the 

values of which exceed the values of other countries in-

dicated here at certain time intervals. This group of 

countries does not include small, island and purely raw-

material countries. 

The graphs show both an increase in income per 

capita and a decrease in their variations during the pe-

riod under review: from $2,660 - 8,830 in 1900 to 

$42,800 - 59,100 in 2022 and, accordingly, the coeffi-

cient of variation from 32.5% to 9.0%. 

On the graph we see a local maximum of income 

and at the same time a minimum of variability in 1913. 

With the beginning of World War I, the direction of in-

come growth and the decrease in variability are re-

versed, the minimum of income and the maximum of 

variability is reached by the end of the war in 1918-

1919. After that, incomes grow again, and variability 

decreases until the beginning of the global economic 

crisis of the 30s. After – the beginning of World War II 

in 1939 until its end in 1945 there is a strong decline in 

income and an increase in their variability (note that in 

the United States, income growth occurred from 1934 

to 1944, with the exception of 1938). 

After the end of the war in 1945, the incomes of 

the countries began to grow again, but faster than be-

fore; their variability decreased also faster. The income 

curves were simultaneously going up and converging. 

The strong ups and downs of both income values and 

their variations have disappeared. Since 1971, income 

variability has become less than 10%, with the excep-

tion of local maxima (10.2%) in 1992 and in 2022 (the 

year associated with the COVID-19 pandemic), the 

minimum variability value of 6.5% was in 1989. The 

recession of 2008, associated with the beginning of a 

new global economic crisis and the decline from the 

impact of the COVID-19 pandemic in 2022, turned out 

to be little noticeable in these countries. At the begin-

ning of the economic crisis in 2008, the averaged in-

come of the mentioned advanced developed countries 

was positive: 0.07%, and the largest decline was 1.7%.  

It should be noted that the incomes of Norway and 

the USA differed from other countries considered here 

by exceeding the values over the incomes: the USA had 

more input than the other countries before 1982, and 

Norway - after 1980. Their parameters were not taken 

into account when analyzing income variability. 

The presented data on the dynamics of income per 

capita indicate that over 122 years, the development of 

the economy of the most economically developed 

countries as a whole grew and had similar fluctuations, 

the corresponding curves converged over time, reach-

ing a certain limit. This is evidenced by a decrease in 

the income variability of countries – the coefficient of 

variation decreased with some exceptions, and after 

1971 the variability almost did not change, remaining 

in the range of 10% (from 6.5% to 10.2%). The curves 

on the graph began to represent an upward tube of tra-

jectories of constant thickness. 

The indicated results of changes in the parameters 

of economic development which are shown in Fig. 2-4 

and Table 1 show that the modern economy is develop-

ing very unevenly, but in general has a socio-economic 

model in which the standard of living of the population 

is constantly increasing – not only in rich, but also in 

poor countries. There are two important points. 
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The first point is the uneven development of the 

economy – its inherent property: it is the unevenness 

that is a manifestation of the normal development of a 

market economy, which is stochastic in its core. It is 

important that the unevenness should not exceed some 

reasonable limit, then there is a positive growth of the 

economy as a whole. Systemic economic crises are a 

special case of unevenness, this is also an inherent 

property of the economy, they are not a defect of devel-

opment [24, 25]. With the development and growth of 

the economy, variations in its parameters decrease, in-

cluding the magnitude of economic crises decreases. 

The second points is that development is possible 

only in the presence of scientific and technological pro-

gress. This is the most important factor of rapid and ef-

fective development at the same time. high tech pro-

gress is at the heart of successful modern economic 

growth. 

These circumstances mean that, despite uneven 

development, including the presence of economic cri-

ses and the COVID-19 pandemic, the standard of living 

in the world is constantly growing. The economy is de-

veloping most successfully in developed countries. The 

author believes that in the part of economic develop-

ment and living standards, the world is moving towards 

the noosphere. Developing countries are moving for-

ward more slowly, but they can reach the level of de-

veloped countries, their path can be passed faster – if 

the experience of the predecessor countries is taken into 

account. 

5. Stabilization of population growth 

One of the most important problems of the world's 

development is the possibility of stabilizing the popu-

lation in the future. Limited in size, the Earth will not 

be able to feed the population with unlimited growth in 

its number. 

Let's consider the dynamics of population growth 

in the countries of the world. Fig. 5 shows the dynamics 

and regression lines of population growth rates of three 

groups of the richest countries – the European Union, 

North America, High-income countries in 1961-2022. 

It can be seen that in these years the growth rate in each 

of the groups decreased. The population growth rate de-

creased from 0.8% - 1.7% in 1961 to 0.2% – 0.5% in 

2022. The indicated decrease in growth rates is con-

firmed on the graph of the population growth rate of 

developed countries: the USA, North Korea, France 

and Japan (Fig. 6) – the rate decreased during 1990-

2029, and after 2009 in Japan it became negative. 
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Figure 5. Dynamics of population growth rates in groups of countries: the European Union, North America and 

High-income countries in 1961-2023. Regression lines for each group of countries are given 
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Fig. 6. Dynamics of population growth rates in the developed countries of the world in 1990-2019. Regression 

lines for each group of countries are given 

 

We can explain the mechanism of population sta-

bilization using the example of the population of Japan 

(Fig. 7). Currently, two processes are taking place sim-

ultaneously in developed countries: a decrease in the 

birth rate and an increase in life expectancy. The first 

process leads to a decrease in the number of the age 

group of young people "0-14 years", the second – to an 

increase in the number of elderly people in the age 

group "65 years and above". The change in the number 

of the group "0-14 years" is determined by the process 

of fertility in the group "15-64 years", which gives off-

spring and actively working people. Therefore, with a 

decrease in the birth rate, the number of young "0-14 

years" first decreases, and then as they grow up and 

move to the "15-64 years " group, its number also de-

creases. The number of elderly people "65 years and 

above" is determined by the decreasing number of peo-

ple coming out of the "15-64 years" group, but since 

life expectancy is increasing in the "65 years and 

above" group, its overall number is increasing. Birth 

rates in reality are regulated by the population them-

selves, as a rule, this happens unconsciously due to 

changes in living conditions and mentality. In general, 

the number of the population is decreasing and gradu-

ally comes to stabilization at a level acceptable for the 

continuation of life and economic activity. 

 
Fig. 7. Dynamics of the population and its age groups in Japan in 1995-2022 

 

6. International migrations 

In recent years, a new circumstance has appeared 

in the dynamics of the world's population. There have 

been significant international migrations in European 

countries, which have led to a visible increase in visible 

mortality in a number of countries. It turned out that the 

population migrations taking place now in Europe have 

noticeably distorted the usual parameters of demo-

graphic processes. A.M. Tarko [24] found that for sev-

eral years the total mortality in Bulgaria has become the 

highest in the world – 15.4 per 1000, and is ahead of 

all, even the poorest countries in Africa. It is followed 
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by Latvia – 15.0 per 1000, Serbia – 14.6 per 1000, fol-

lowed by Lesotho – 14.2 per 1000 (Table 2).  

In these and a number of other new EU member 

states, part of the young able-bodied population, taking 

advantage of the opportunity for free movement, 

moved to work in richer European countries. Since the 

mortality rate of the elderly people remaining in these 

countries is known to be significantly higher than that 

of the young (Gompertz–Makeham law) a strong "pa-

per" increase in population mortality has appeared in 

statistics2. Analysis of age-related migration parame-

ters and other indicators confirmed this (Fig. 8). In this 

case, the violation of global demographic indicators 

turned out to be an indicator of the unfavorable situa-

tion in these countries. 

Similar phenomena also occur in the countries of 

the former USSR. Their mostly young and middle-aged 

residents move to work in more profitable countries. 

This helped to raise the standard of living for them and 

their families at home, but also affected demographic 

statistics. In this case, the violation of global demo-

graphic indicators also turned out to be an indicator of 

the unfavorable situation in these countries. It should 

be noted that in the table, the positive values of growth 

and lower mortality values in Central Asia compared to 

countries in Europe are due to the fact that migrations 

have not yet had time to significantly change the histor-

ically established parameters of age distributions and 

other demographic parameters there. 

Table 2. Values of parameters characterizing migration of the population of Europe and Central Asia in 2019: 

population growth (%), migration (% of the population), total mortality (per 1000). Sorting was performed by 

the parameter total mortality. 

Country Population growth, % of population Migration, % of the population Total mortality, per 1000 

Bulgaria  -0.70 -0.16 15.50 

Ukraine -0.53 -0.02 14.70 

Serbia -0.54 0.01 14.60 

Latvia  -0.70 -0.41 14.50 

Lithuania  -0.26 -0.48 13.70 

Romania  -0.53 -0.13 13.40 

Moldova  -1.60 -1.06 13.09 

Georgia  -0.17 -0.15 12.88 

Croatia  -0.55 -0.31 12.70 

Greece  -0.11 -0.20 11.70 

Poland  -0.02 -0.01 10.80 

Montene-

gro  
-0.03 -0.26 10.60 

Armenia  -0.56 -0.90 9.66 

Albania  -0.43 -0.31 8.48 

Kazakh-

stan 
1.29 -0.20 7.19 

Kyrgyz-

stan  
2.09 -0.53 5.20 

Tajikistan  2.26 -0.08 4.84 

Uzbeki-

stan  
1.88 -0.21 4.60 

 
2 This is not the first case when the mortality rate leads to an 

inadequate description of population dynamics. After the end 

of World War I, both the ratio of numbers and the age struc-

tures of men and women were greatly changed. Therefore, or-

dinary statistics could not correctly predict the dynamics of 

population growth. The introduction of the fertility indicator 

– the number of births per woman – helped. 
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Fig. 8. Age distribution of migrants in Bulgaria in 2017 

 

According to the forecast of A.N. Chumakov and 

M.S. Stychinsky [3], migration from less developed to 

more developed countries will increase significantly 

around the world in a few years and will become a new 

factor in global development. 

The increase in migration to other countries in the 

world demonstrates the expansive manifestation of the 

idea of the "Devil's pump" by N.N. Moiseev [12]. He 

expected that rich countries take and will take talented 

people from developing countries, but it turned out that 

modern migrations attract everyone – from illiterate to 

educated and talented people. 

The author considers effect of migration to be an 

important addition to the analysis of the development 

of the world economy and population growth. Already, 

this is manifested by a noticeable change in the nature 

and pace of economic development. Migrations do not 

change the previously made conclusions about the 

achievement of the noosphere in terms of the possibility 

of stabilizing the population. They show that unex-

pected delays are possible on the way to the noosphere. 

7. Regional pollutions 

In the early 1970s, two crises occurred in devel-

oped countries. The first was energy, the second was 

environmental. The energy crisis arose when Arab 

countries refused to sell oil to the United States and 

parts of Europe3 in 1973. This crisis was completed by 

March 1974. But the ongoing economic boom in devel-

oped countries suddenly was ended and was replaced 

by a drop in the pace of economic development and a 

serious stagnation of business activity. He gave a rea-

son to think about the development of the economy, the 

use of energy resources, pollution of the natural envi-

ronment and the further development of the West. 

At that time, a serious environmental crisis began. 

In developed countries, it was suddenly noticed that by 

the 1970s there was a strong and widespread pollution 

 
3 Then on October 17, 1973, OPEC countries announced that 

they would not supply oil to countries that supported Israel 

during the 1973 Arab-Israeli War in its conflict with Syria and 

Egypt. This concerned, first of all, the United States and its 

of the natural environment by industrial waste. For ex-

ample, in some years in summer, acid rains in Europe 

and Canada killed large tracts of forests, heavy pollu-

tion was in most rivers and lakes. Fish became inedible 

in the lakes and died. Awareness of the threats and un-

derstanding of the causes of what is happening – un-

controlled and unintended regional growth of pollution 

in developed countries - came quite quickly. The lead-

ership of developed countries belatedly realized the 

danger, but then took decisive action and solved the en-

vironmental crisis on the basis of the rapid development 

of high tech progress. 

In the developed world, the problems of rational 

nature management and environmental conservation 

have become one of the top priorities. In those years it 

became clear that the achieved high standard of human 

life should be based on living in an environment with 

clean air, clean water, nature should not be disfigured 

by urbanization. Strict legislation on the preservation of 

the natural environment was adopted, the norms of im-

pact on it were radically revised. In industry, technolo-

gies have been significantly improved, the energy in-

dustry began to produce more electricity per unit of 

fuel, the same was done in the production of steel and 

other products. New concepts of urban development 

were developed, the economy was rebuilt in terms of 

minimizing the production of pollution per unit of pro-

duction and new technologies were developed in tech-

nology, including those providing for minimizing pol-

lutions per unit of production [19, 24]. 

By the 1990s and by the 2000s, all technological 

processes in industry and agriculture were revised and 

significantly improved. Measures have been taken to 

restore local and regional environmental parameters – 

emissions released during the burning of coal, oil and 

products from them – sulfur and nitrogen compounds, 

allies in Western Europe. Over the next year, the price of oil 

rose from three to twelve dollars per barrel. In March 1974, 

the embargo was lifted. 
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which are the main component of acid rain that destroys 

forests and lakes, have been reduced.  

In addition, it was possible to achieve a significant 

reduction in emissions of heavy metals in the produc-

tion of steel and other materials. In general, the task of 

normalizing regional and local pollution in developed 

countries has been solved. 

If earlier in the countries of Western Europe and 

North America large tracts of forests died from acid 

rain in dry and hot summers, then after the measures 

taken from the 1980s to the end of the 1990s, this phe-

nomenon practically disappeared. Previously heavily 

polluted Great Lakes on the American continent and al-

most dead lakes in Scandinavia have come to life, wa-

ter, plants, fish stocks in them have returned to normal 

[21, 24], the water in the rivers has become clean.  

As a result of these actions, the environmental cri-

sis and the problems of local and regional environmen-

tal pollution in developed countries have been largely 

resolved. One of the confirmations of this is that after 

2000 the World Bank stopped publishing data on the 

release of sulfur compounds, the main source of acid 

rain. 

Solving the problem of pollution and environmen-

tal conservation by developed countries does not mean 

that it is removed for developing countries. Now in the 

most developing countries solving of such problems 

has either not begun, or is just beginning. The task of 

preserving the environment in these countries has 

passed to new generations [24]. 

Problem of the preserving of natural environment 

and decent human life in it has required and requires 

great efforts of mankind. There have been many sad 

cases of severe and almost complete destruction of na-

ture for economic purposes. As an example, it is worth 

mentioning a unique historical event when in England 

in the XVIII century all primary forests were cut down 

for the active introduction of looms. Now few people 

know about it. 

The extraction of many minerals in developing 

countries, in many cases, is accompanied by large pol-

lution, which is unacceptable in developed countries. 

For example, the extraction of rare earth metals (from 

which, in particular, computers and phones are made all 

over the world) is carried out in developing countries 

with high pollution. It may happen that the conscious-

ness of their population will not want to put up with it. 

It follows from this that the price of the metals pro-

duced will become very high. Therefore, it is useful for 

residents of developed countries to realize that the con-

struction of the noosphere is not cheap and morally dif-

ficult. 

In general, the problem of the transition of the bi-

osphere to the noosphere in terms of preserving its nat-

ural environment and a decent human life in it, as we 

have seen, has required and requires great efforts of 

mankind.  

The author has no doubt that the task of regional 

and local conservation of the natural environment is a 

direct task of creating the noosphere as a sphere worthy 

of a person according to V.I. Vernadsky's plan and can 

be solved by humanity. Its solution by the developed 

countries will undoubtedly be continued by the devel-

oped ones. It is worth recalling that according to V.I. 

Vernadsky's plan, the noosphere is a biosphere trans-

formed by man, and therefore he is responsible for its 

preservation and transformation. 

8. Global warming 

A new environmental crisis, now global, is global 

warming. The fight against it was launched with the 

adoption of the UN Framework Convention on Climate 

Change in Rio de Janeiro on May 9, 1992 and on De-

cember 11, 1997 with the adoption of the Kyoto Proto-

col to it on reducing greenhouse gas emissions into the 

Earth's atmosphere to counter global warming. How-

ever, this did not give a noticeable braking result. It was 

replaced on December 12, 2015 by the Paris Climate 

Agreement [31]. The authors of the Paris Agreement 

have put forward a new ambitious goal – to stabilize the 

temperature of the atmosphere and, thereby, stop the 

development of global warming. 

If a quantitative limit was set in Kyoto on the total 

amount of emissions of the main greenhouse gas – CO2, 

then a new criterion has appeared in the Paris Agree-

ment – all countries together must achieve by the end 

of this century a steady achievement of the average 

global atmospheric temperature of 2.0 °C (or even bet-

ter, 1.5 °C) exceeding its pre-industrial value. This is 

supposed to be achieved by reducing industrial CO2 

emissions and switching to a low-carbon economy and 

alternative energy sources with the inhibition of the de-

velopment of new nuclear-fueled power plants. Ideally, 

the initiators of the implementation of the Paris Agree-

ment saw the future in the form of a complete transition 

to alternative energy by total abandoning gas, coal, oil 

and nuclear energy. 

The author of the article has previously done a lot 

of work, including numerous calculations on mathe-

matical modeling of the global biogeochemical cycle of 

carbon dioxide on a high spatial resolution model, on 

climate models, calculations on a mathematical model 

of the global economy [20, 23]. He made the conclusion 

that, in general, the planned fulfillment of the condi-

tions for reducing industrial CO2 emissions is impossi-

ble [19, 26]. There is only hope for its partial imple-

mentation by developed countries. The author sees the 

main problems in the impossibility of reducing CO2 

emissions by most developing countries, in the overes-

timation of the possibilities of alternative energy 

sources (which has already been catastrophically man-

ifested), and in wrong estimation of the use of nuclear 

power plants. Thus, it can be argued that the Paris 

Agreement in modern terms is, in fact, a document of 

intent. 

As mentioned above, developed countries during 

the 70s and 80s reached the level of development of 

high tech progress, at which normalizing regional and 

local pollution in developed countries has been solved. 

That is why, having raised the level of high tech pro-

gress, they are able now to solve new global problem – 

reducing CO2 emissions into the atmosphere.  

Developing countries have not passed this way. 

Most of them must first go through the development, 

accompanied by an increase in pollution, passed by de-
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veloped countries many years ago, then the stage of re-

ducing these pollutants, and only then proceed to the 

implementation of the most technologically difficult 

stage of reducing CO2 emissions. This is a difficult and 

long way, only after reaching a sufficiently high level 

of high tech progress, developing countries will be able 

to make the implementation of the most technologically 

complex stage of reducing CO2 emissions.  

The required time to transition to a new techni-

cally advanced state of high-tech development will take 

at least several decades [6,16, 21, 26]. It needs the de-

cisive participation of the leadership of the countries in 

it, therefore, few developing countries are ready for 

such a complex development. 

Another disadvantage of the Paris Agreement, 

which has clearly emerged in recent years, is an unrea-

sonably high attention to alternative energy sources. 

Thus, the share of solar and wind energy in Germany 

by 2021 has reached the level of 33%. However, the 

windless cloudy and cold weather that occurred in Jan-

uary and February 2021 and the almost complete freez-

ing of the blades of wind turbines caused a massive fail-

ure of this technique on January 8, 2021, led to a disas-

ter. 30 thousand wind turbines in Germany stopped 

generating electricity, other connected systems failed, 

as a result. A disaster in one country almost turned into 

the largest man-made catastrophe in Europe.  

In this case, the catastrophe would be the direct 

fault of the organizers of the Paris Agreement, since the 

increase in climatic anomalies is a statistically proven 

feature of global warming. 

The biggest mistake in the sense of understanding 

and planning the future of world energy is the complete 

disregard of the leadership of the Paris Agreement for 

the use of nuclear power plants. 

According to the research materials of the EU Sci-

entific Center, during the life cycle of a nuclear power 

plant emits into the atmosphere only 6 g of CO2 per 1 

kWh of generated energy, while emissions in wind 

power are 11 g, and the emissions of solar panels do not 

exceed 80 g per 1 kWh [8]. To complete the picture, it 

is worth adding that the most modern gas turbines in 

Germany have an emission level of 420 g per 1 kWh, 

and coal plants - 820 g of CO2 per 1 kWh [8]. 

Thus, nuclear power is the most technologically 

advantageous for low-carbon energy in terms of its 

technological parameters, it emits a minimum of carbon 

into the atmosphere per unit of electricity. 

We will evaluate the possibilities of nuclear en-

ergy from the point of view of its reliability. It is known 

that at the beginning of the use of new equipment and 

technologies, the greatest flow of failures and break-

downs occurs. At the same time, there is also a "burn-

out" of poorly made options and the "run–in" of new 

equipment, the improvement of the technology of pro-

duction and operation of equipment - in the future, ac-

cidents of complex equipment stop. An example may 

be the absence in recent years of accidents in the tech-

nology that ensures the launch of satellites and the pres-

ence of astronauts in space.  

In the case of nuclear power plants, "burnout" and 

"run-in" can be considered complete. Two accidents at 

the nuclear power plant confirmed this. The first, on 

April 26, 1986 in Chernobyl in April 1986, was caused 

by incompetent decisions of the management, which 

forced improvements to be made for the next holiday 

and insufficient training of service specialists. The sec-

ond – "Fukushima" – March 11, 2011 – the designers, 

having located the nuclear power plant near the ocean 

shore, did not take into account the extremely unlikely, 

but possible simultaneous occurrence of two natural 

disasters – an earthquake and a tsunami. However, this 

really happened – a powerful earthquake, the strongest 

in the entire history of the country, and after that a 17-

meter tsunami hit the station located on the ocean shore. 

In the current situation, the operators were not able to 

take sufficient measures. 

Speaking about the future of energy, the author be-

lieves that only nuclear power plants can provide en-

ergy for a long period - this is the future of mankind and 

the noosphere. Alternative sources of electricity can 

supplement its production. Only nuclear power plants 

have the largest reserve for the future. If all available 

reserves of uranium are used, it can last for 800 years, 

and the use of "fast nuclear reactors" will allow for a 

period of up to 2500 years [8]. The supply of fossil car-

bon sources is much smaller, besides, it is difficult to 

wish descendants life in the new "Cretaceous" period. 

Our analysis has shown that the long-term exist-

ence of mankind is possible only on the basis of the 

transition to nuclear power with partial use of alterna-

tive sources and with a maximum reduction in the use 

of fossil fuels that produce atmospheric CO2 emissions. 

Nuclear power plants are necessary, only they provide 

a basic source of energy for humanity for a long period 

of time, this is the most important element for moving 

towards the noosphere. The world cannot yet stop using 

fossil fuels due to the impossibility of reducing it in de-

veloping countries. The positive development of hu-

manity will undoubtedly come to such an opportunity. 

The complete cessation of the use of fossil fuels is not 

yet possible, including, it is impossible to do without 

them in the metallurgical and chemical industries. Ad-

ditional research is needed for an appropriate replace-

ment. Nuclear power enriches with new hope the scien-

tific picture of the world moving towards the noosphere 

9. Sustainability of the biosphere 

Let us turn to the problem of global and regional 

stability of the biosphere in terms of the possibility of 

its unintentional transition as a result of anthropogenic 

impacts to a significantly degraded state. To do this, let 

us consider an important problem for the noosphere 

about the conditions of minimal possible state of coex-

istence of man and the biosphere.  

N.N. Moiseev suggested that humanity may unin-

tentionally bring the biosphere into such a significantly 

destroyed state that it will not be able to live in it [12]. 

This idea was born from the analysis of simulation re-

sults in the 80s of the last century by scientists of the 

USSR and the USA of the "Nuclear Winter" - the con-

sequences of a large–scale nuclear war [1, 4, 5]. In 

mathematical terms, this means that in the biosphere 

model there are two or more equilibrium state under the 

same external conditions. 
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Consider the consequences of anthropogenic CO2 

emissions into the atmosphere, which have a global im-

pact on the climate and cause global warming. Calcula-

tions based on a mathematical modeling of the global 

biogeochemical cycle of carbon dioxide with high spa-

tial resolution of A.M. Tarko [19, 20] showed that an-

thropogenic CO2 emissions cannot cause degradation 

of the biosphere. For each new value of the CO2 content 

in the Earth's atmosphere, there is only one stable equi-

librium state in the model. 

A similar case was obtained by V.P. Parkhomenko 

on a climate model – a three-dimensional global model 

of the general circulation of the atmosphere and ocean 

[15]. In the model, under modern climatic conditions, 

there are two equilibrium state – one corresponds to the 

modern climate, the other corresponds to the almost 

frozen Earth (perhaps such a state is realized on Mars). 

Calculations show that the transition to a new equilib-

rium position requires significant changes in environ-

mental parameters that technically exceed the capabili-

ties of humanity. It follows from this that within the 

framework of climate models, there is a single stable 

state of the modern biosphere with the only possible cli-

mate.  

This means that the mathematical models of bio-

geochemical and climatic processes do not show the 

possibility of the transition of the biosphere to a state 

unsuitable for human life. The simulation also showed 

that the greenhouse effect of CO2 has saturation, and 

the largest release of CO2 cannot lead to an increase in 

atmospheric temperature by more than 4.5⁰, which is 

acceptable for human life. 

Another impact in the biosphere is the regional 

pollution which we have considered. As mentioned 

above, in developed countries, it was possible to 

achieve acceptable levels of pollution for most indica-

tors. If we hypothetically consider pollution in devel-

oping countries, increasing several times more than 

their current values, then we will see that, at least for 

the territory of Europe and North America, such pollu-

tion will not be able to lead to disasters. This is due to 

the fact that wind directions from west to east prevail in 

the atmosphere, and the territories of these regions have 

huge oceans from the west, crossing which, most of the 

atmospheric pollution from other countries can reach 

only in a significantly reduced amount. Mathematical 

modeling shows that at the same time, the pollution that 

has come there will be significantly weakened and will 

not be able to lead to disasters for the population living 

there. Consequently, it is not necessary to expect a ca-

tastrophe for developed countries located in these re-

gions in case of pollution.  

If we consider the decrease in species diversity oc-

curring all over the world, then, as the analysis of mod-

ern data and expert opinions shows, regional effects 

prevail here, and we cannot expect its significant de-

crease in most regions of the world. 

Analysis of problems in the ocean and freshwater 

systems with the involvement of experts shows the pos-

sibility of severe biota disturbance in a number of re-

gions, but under no circumstances are global effects de-

tected. 

Thus, the idea of N.N. Moiseev about possible 

transition of the biosphere to an unacceptable life state 

is not confirmed in the modern science. Therefore, it 

can be argued that the biosphere is globally stable, 

therefore, the transition to its successor, the noosphere, 

is possible.  

10. COVID-19 pandemic 

On December 30, 2019, the Municipal Health 

Committee of Wuhan, Hubei Province, China, an-

nounced the appearance of a new viral disease. On De-

cember 31, the Chinese authorities reported the new vi-

rus to the World Health Organization (WHO). On Jan-

uary 28, 2020, cases of the disease were reported in 15 

countries, including the USA, Germany, and France. 

Within two months, the coronavirus infection spread all 

over the world. 

Thus began the acute viral disease COVID-19 

with predominant respiratory damage caused by the 

SARS-CoV-2 virus, an RNA genomic virus of the ge-

nus Betacoronavirus of the family Coronaviridae. In-

fection has certainly taken a special place among the 

world's pandemics. In general, according to WHO, 14.8 

million people died from COVID-19 in the world. 

According to the World Health Organization, 218 

countries and territories have administered more than 

13 billion doses of the COVID-19 vaccine. Several dif-

ferent vaccines have been developed at record speed, 

largely due to previous years of research on related vi-

ruses, as well as investments in billions of dollars. 

Technologically new in the fight against the pandemic 

was that, in addition to the classic ones containing spe-

cially weakened viruses, a new type of vaccines based 

on nucleic acids containing neither the virus nor its pro-

teins were used – only sections of nucleic acid encoding 

information about the structure of the virus element. 

The active ingredient in them is a part of the DNA mol-

ecule that is incapable of self-replication in human 

cells, into which the necessary genes are embedded. 

Together with the vaccine, it penetrates into cells and 

triggers the synthesis of copies of viral proteins, to 

which immunity is subsequently developed. 

Table 3 provides information about the countries 

with the highest number of diseases and deaths. 
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Table 3. Countries with the highest number of diseases and deaths from COVID-19 on March 5, 2023 [37]. 

Country Total cases Total deaths Total deaths, % 

USA 105 392 498 1 146 723 1.09 

Brazil 37 076 053 699 276 1.89 

India 44 687 496 530 775 1.19 

Russia 22 314 520 396 216 1.78 

Mexico 7 459 860 333 038 4.46 

Peru 4 486 665 219 485 4.89 

United Kingdom 24 370 154 206 952 0.85 

Italy 25 603 510 188 322 0.74 

Germany 38 210 850 168 397 0.44 

France 39 634 146 165 030 0.42 

Indonesia 6 736 787 160 925 2.39 

Iran 7 569 483 144 867 1.91 

Active measures to reduce the spread of the dis-

ease in 2020-2022, the development of vaccines and 

vaccination, as a result of the rapid and unexpected end 

of the pandemic – all this suggests that now humanity, 

despite the disunity of countries, acted without delay 

and in uniform ways. The past pandemic differs from 

previous ones in two important ways. The first is the 

high mobility of the population, contributing to the 

rapid spread of the disease, which implemented both 

between countries and within them. The second is the 

ability of the leadership of most countries to quickly 

find and solve the most important areas of combating 

the pandemic and its manifestations: the introduction of 

communication restrictions, mask mode, the use of 

home mode for work, food delivery to the house with-

out going to the store, strong restrictions on tourism and 

cultural events. The third is the implementation of or-

ganizational measures and significant funding of large 

centers for the development of vaccines, a risky but im-

portant reduction in the mandatory timing of vaccine 

testing, free vaccinations for the population in many 

cases. The last two properties ensured the speedy end 

of the pandemic and saved many lives. 

The results of the fight against the pandemic of 

2020-2022 showed that humanity is technologically 

and organizationally is on the way to the noosphere. 

The world is able to cope with new dangerous mass dis-

eases. 

11. Aggressiveness, wars and terrorism 

The analysis of the relationship between wars and 

terrorism will begin by mentioning that man is not only 

an intellectual being, but also controlled by his biolog-

ical nature. This is based on the genetic mechanisms in-

herent in man by nature. The direction and strength of 

their manifestation in each person are individual, there-

fore, the individual behavior of different people is dif-

ferent. Among the primary properties of human nature, 

we will see positive and negative. The most important 

for our analysis are the positive qualities of a person: 

kindness, inclination to work, self–sacrifice, and the 

most important negative ones are evil [9], aggressive-

ness [13], passion for individual leadership. The com-

bination of positive and negative qualities is an inherent 

property of people in human society. In the process of 

development of society, negative biological properties 

of a person have often been and are a serious obstacle 

to development, including the noosphere. Aggressive 

leaders are the main engine, which, in our opinion, are 

the basis of wars and terrorism.  

As a factor bringing us closer to the noosphere, we 

note that a new world war has become almost impossi-

ble in the modern world. It depends on the availability 

of strategic nuclear weapons by the two largest nuclear 

states, the United States and Russia. The discovery by 

scientists of the USA and USSR of the phenomenon of 

"Nuclear winter" in the early 80s greatly contributed to 

the realization of this [1, 4, 5, 22]. 

In recent years, US scientists – part of the partici-

pants in the simulation of the "Nuclear winter" of the 

80s, conducted a new computer simulation of the con-

sequences of regional wars with the use of tactical nu-

clear weapons [38]. Thus, the consequences of possible 

war, in particular, between India and Pakistan with the 

use of nuclear weapons were simulated [30]. Calcula-

tions have shown that more than 2 billion people may 

die as a result of such a nuclear war, global and regional 

changes in climatic factors will occur for several years. 

There will be a massive shortage of food, animal hus-

bandry and the production of aquatic feed will not be 

able to compensate for the decline in yields in almost 

all surrounding countries. 

Currently, two forms of regional and local wars 

are a serious danger. One is the unification of regional 

wars with terrorism. This refers to aggressive Muslim 

fundamentalism, which is supported, of course, by the 

aggressive nature of man. Another military phenome-

non that exists in some African countries is the abnor-

mal situation when the leaders of countries conduct 

civil interethnic wars, increasingly religious. Wars are 

one of the mechanisms that slow down the development 

of the economy and preserve poverty in these countries. 

It should be noted that their "material" base are 

poverty and high and uncontrolled birth rate, leading to 

rapid population growth, increasingly unemployed and 

less and less having food and water. This type of ag-

gressive wars and terrorism was most clearly mani-

fested during the Arab-Israeli War of 1973 and in New 

York in 2001, when two skyscrapers were destroyed by 

suicide bombers who hijacked peaceful planes. 

Let us turn to the events of one of the aggressive 

wars for the liberation of Kuwait in the armed conflict 
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between the Multinational Forces (MNF) and Iraq (Op-

eration Desert Shield) [14]. 

On August 2, 1990, four regular divisions of the 

Iraqi army invaded Kuwait. Due to the complete mili-

tary superiority, by the end of the day, the capital of 

Kuwait was under the control of Iraqi forces. On Au-

gust 8, the actual annexation of Kuwait was announced. 

On November 29, 1990, the UN Security Council 

adopted a resolution that gave Iraq the opportunity to 

"use all necessary means in order to restore interna-

tional peace and security in this region." The UN 

granted the Multinational Force Coalition (MNF), 

which had already formed at that time, the right to con-

duct a military operation to liberate Kuwait. More than 

40 countries participated in the MNS.  

On January 17, 1991, the MNF troops launched a 

combat operation to liberate Kuwait. Massive air 

strikes were carried out, in which up to 1,000 aircraft 

were involved, which were based both on ground air 

bases and on 6 aircraft carriers. Iraq responded by 

shelling the territories of Saudi Arabia and Israel 

(which did not take part in the war) with ballistic mis-

siles and actions of "environmental terrorism" – oil dis-

charge into the Persian Gulf. The capital of Kuwait was 

liberated in two days. The ground operation lasted 100 

hours. On February 28, 1991, the ground operation 

ended with the liberation of Kuwait and the restoration 

of the status of an independent State. In four days, the 

MNF troops completely liberated Kuwait and occupied 

about 15% of Iraq's territory. Directly on the battlefield 

during the offensive, the ratio of MNF and Iraqi losses 

was approximately one MNF soldier killed per one de-

stroyed Iraqi division [14]. 

The situation is such that now there is no under-

standing of the ways and availability of effective polit-

ical or other mechanisms that could lead to the absence 

of the possibility of the emergence and termination of 

modern local wars of any type. This is fundamentally 

different, for example, from the two World Wars, the 

mechanism of termination of which was clear, the ac-

tions of states wishing to end the war were clear. 

In general, the existence of wars in the modern 

world is incompatible neither with the positive devel-

opment of mankind, nor with the idea of the noosphere 

and its approach. The emergence and existence of wars 

is a problem of humanity and fundamentally unsolved 

in terms of the offensive and implementation of the 

ideas of the noosphere. 

12. Developing countries 

We need to understand whether developing coun-

tries will be able to reach the level of development in 

the future to enter the noosphere. There are two circum-

stances. The first is whether hot climatic conditions will 

not hinder economic development, because the first 

civilizations arose in places with a hot climate, and then 

they were overtaken by countries located in Europe and 

North America with a temperate climate. The second is 

whether the mentality of developing countries will 

change in the right direction. Will the system of their 

life values, largely left over from the primitive commu-

nal or tribal system, be able to transform into a modern 

one, without which it is impossible to exist in modern 

society. 

The problem of assessing the impact of natural and 

climatic conditions on development has already been 

solved in the world: in modern life people are less and 

less dependent on them. With the growth of high tech 

progress, the share of costs for "overcoming" adverse 

climatic and natural phenomena is constantly decreas-

ing. Costs here make up an ever smaller share of GDP, 

their influence in the economy is constantly decreasing. 

The costs in cold countries for the construction of ex-

pensive buildings with thick walls, for warming in win-

ter, in hot countries the costs of air conditioning, earth-

quake resistance of structures, strengthening buildings 

due to frequent typhoons and hurricanes – all this is re-

duced, thanks to the development of high tech progress. 

Let's look at an example with a change in public 

consciousness and lifestyle on the example of Tunisia. 

Fig. 9 shows the age distribution (women) in Tunisia in 

the 50 years apart – from 1971 to 2020. 
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Figure 9. Age distribution of the Tunisian population (women) in 1971 and 2020 
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In our case, age distributions are both an indicator 

of the dynamics of the mentality and the standard of 

living of the people. The distribution of 1971 is typical 

"medieval" and indicates the proximity of the popula-

tion to the corresponding lifestyle: a high birth rate in a 

country with a proportion of the population aged 0-4 

years – 16.1% (with a fertility of 6.4 births per woman), 

then by older ages – a monotonous decline to almost 

zero by the age of 80 years and older – 0.4%. 

By 2020, the country has undergone major 

changes in lifestyle and standard of living, they have 

manifested themselves in the form of age distribution – 

the birth rate has decreased, while fertility has tripled: 

from 6.4 to 2.1 births per woman, and the proportion of 

the population aged 0-4 years has almost halved – from 

16.1% to 8.2%. Mortality has also decreased and life 

expectancy has increased, as a result, the proportion of 

the population in older ages has increased markedly – 

from 5.5% to 8.4% at the age of 30-39 years, and the 

proportion aged 80 years and older is even greater – 

from 0.4% to 2%. Thus, the age distribution has ap-

proached its modern appearance in highly developed 

countries. This indicates a significant lifestyle change 

approaching them. 

Two conclusions can be made. Firstly, in a country 

where the economy is developing, demographic devel-

opment is also improving – the need for the birth of a 

large number of children, requiring survival in a poor 

life, is disappearing. Secondly, the improvement of the 

economy creates the possibility of its further growth 

and a change in mentality towards further development. 

An example of the changes of economic develop-

ment and age distribution is indicative of the develop-

ment of part of developing countries, including some 

poorest. It is hoped that all they will continue to develop 

in this direction. Consequently, there are no restrictions 

for the advancement of developing countries to the 

noosphere here. 

13. Conclusion and discussion 

The author has analyzed the factors of possible po-

tential achievement of V.I. Vernadsky's noosphere. Im-

portant areas of the analysis are the determination of the 

source of long–term energy, the development of the 

economy and the improvement of high tech progress, 

the stabilization of the Earth's population, the preserva-

tion of the natural environment. The study showed that 

these tasks are being solved and can be solved in the 

future by humanity. But there are other tasks – main-

taining acceptable climatic conditions and ending wars. 

The solution of the problem with the climate, appar-

ently, will move into the next century, and wars – their 

cessation necessarily requires an increase in the stand-

ard of living, accompanied by an increase in the stand-

ard of living and consciousness of people – changes 

should be expected here. 

One of the main conclusions is that the long–term 

existence of mankind is possible only on the basis of 

the transition to nuclear power with partial use of alter-

native sources and with a maximum reduction in the use 

of fossil fuels that give atmospheric CO2 emissions. 

Nuclear power is the most important element to reach 

the noosphere. The world cannot yet abandon the use 

of fossil fuels. The positive development of humanity 

will undoubtedly come to such an opportunity for all 

countries. 

The world is moving towards population stabiliza-

tion – developed countries are close to it. Economic de-

velopment and an increase in living standards will lead 

to the stabilization of their population. They will be fol-

lowed by developing countries, some of them are al-

ready moving towards stabilization. 

The task of global, regional and local conservation 

of the natural environment is a direct task of creating 

the noosphere as a sphere worthy of a person according 

to V.I. Vernadsky. It is generally solved by developed 

countries, developing countries have to go through this 

difficult path. 

There is a comparison of the development of hu-

man society with the effect of "fat growth" in plants. 

Conditions when plants in phytotrons or greenhouses 

are provided with excessively good conditions of high 

air temperature, illumination, humidity, leading to 

rapid growth, which in some cases lead to the fact that 

they cease to bear fruit. It is assumed that this is a uni-

versal phenomenon of life, in a number of developed 

countries, leading to a decrease in the birth rate, that is, 

that part of the population with a good life "misses" the 

genetically predisposed age of reproduction of off-

spring. The author believes that this is only a visible 

effect. Human life is accompanied by many phenom-

ena, among which there are not only material condi-

tions of life. One of them is the improvement of the liv-

ing standards, which are connected with the level of 

cultural interests. 

It may be objected that the conducted research on 

the formation of the noosphere could have been done 

without mentioning it, and finding the way for the pos-

itive development of mankind does not require the con-

cept of the noosphere. However, this contradicts the 

main idea of V.I. Vernadsky that the noosphere is the 

way of human perfection. The results obtained here are 

based on this assumption. One can, for example, talk 

about the biosphere, but not know that, thanks to V.I. 

Vernadsky, we came to understand the activities of liv-

ing organisms that have brought the atmosphere for 

several billion years from a state with a high content of 

CO2 and low oxygen to the modern one. It will turn out 

like in Moliere's play in "A Philistine in the Nobility": 

his hero, Mr. Jourdain, lived his life and did not know 

that he was saying in prose. 

The conclusions of this work on the use of the pro-

posed factors for the formation of the noosphere ex-

press the author's reasonable belief. They are not 

wishes about their usefulness, they represent the neces-

sary conditions for the possibility of the onset of the 

noosphere. They can be supplemented by other factors, 

it is possible to argue with them, but without the imple-

mentation of these conditions in real life, it is impossi-

ble to talk about the onset of the noosphere. 
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