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Editorial

Dear Readers,

On the next few pages, you will find an interesting read consisting of various 
topics in a wide range of social studies. We tend to offer articles which spark inte-
rest and guide the reader to broaden their knowledge on the subject. 
In this issue, we have focused more on topics of the future, such as innovation 
potential in the IoT sector or structure of the computer and its possible future 
inspiration in the human brain.
For business-oriented readers, we included articles on business performances  
of local Czech Municipalities’ owned enterprises or prognosis on the success  
of Czech-German theatre plays.
Moreover, there are other articles which you will definitely find gripping and 
compelling, but the one which is incredibly relevant in modern marketing is in-
fluencer marketing. As we see a shift from traditional advertising media such 
as print or TV towards more untraditional and new ways of targeting potential 
buyer audience, influencer marketing seems to have very promising results and 
more empiric studies should be done. From a subjective perspective, majority of 
the marketers would argue that this type of marketing is very effective to effec-
tive, while they can target goods or services to a particular audience, especially  
if target are youngsters under 25 years old. 
I will stop here with my prologue and I hope you will enjoy reading these artic-
les as much as I did. The editorial team of JDSS did a great job choosing such  
a good mix of papers and pushed forward with this young journal in such diffi-
cult times impacted by the outbreak of Covid-19. I would like to end by wishing 
you all the best and strong health and mind to overcome this challenging period 
in our lives.

Dávid Melas
CEO VŠMVV Praha
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Analysis of Business in Municipalities  
in the Czech Republic
Kryštof Benka, Tomáš Hudeček
Kryštof Benka, Masaryk Institute of Advanced Studies, Czech Technical University, Prague, 
Czech Republic
Tomáš Hudeček1, Masaryk Institute of Advanced Studies, Czech Technical University, Prague, 
Czech Republic

ABstrAct 
This contribution describes the introductory part of an extensi-
ve research of the relationship between the size of municipalities 
and cities and their management and administration. Its task is 
to analyse the amount of entrepreneurship of municipalities and 
cities in the Czech Republic. Based on statistical data about com-
panies owned by municipalities and cities, it shows that, despite 
the strong political conditionality of city administration, there 
are regularities in their business “behaviour”. The contribution 

describes both these regularities and their disturbances – in cities, 
business sectors and in specific companies.
The size and complexity of urban subsystems – such as road 
networks, public spaces, the cultural sector, etc. – are closely rela-
ted to the size of the city. Starting from a certain size of the city, 
challenging problems arise, which the ordinary office is not able 
to cope with. Therefore, the contribution also deals with finding 
these threshold values for the size of cities.

keyworDs 
city, municipality, size, 
company, turnover

Jel coDe
L32

introDuction AnD current stAte oF tHe issue 
in Question

Business of cities and municipalities, i.e. 
earmarking of operation and administration 
of some integrated subsystems – especially in-
frastructure, cleaning and waste management, 
transport, but also many other ones – to com-
panies, owned partly or wholly by a municipa-
lity or city is a common practice in Europe and 
since 1989 also in the Czech Republic. Especially 
German cities are renowned for their urban con-
cerns, which usually consist of a profit-making 
energy part and a loss-making part of public 
services and transport. In the Czech Republic, 
the municipal economy is regulated by Act No. 
250/2000 Coll. on budgetary rules of territorial 
budgets which, apart from other things, regula-
tes also establishing or founding of legal entities 
of territorial self-governing units. 

However, somewhat paradoxically, despi-
te this widespread practice, there is a lack of 
comprehensive research in this issue, and in 
the Czech Republic, it lacks completely. While 
the issue of state entrepreneurship has been the 
subject of scientific studies, but also of political 
practice (e.g. Megginson 2005, Edwards 2017), 
business of cities and municipalities conducted 
through the so-called public non-financial in-
stitutions (as defined e.g. by Vebrová, Rybáček 
2018), the search for general regularities and the 
analysis of regional disparities, save for a few 
exceptions, still escapes the attention. Scienti-
fic studies and publications – both internatio-
nal and national – deal with entrepreneurship 

of municipalities either from the perspective of 
municipal property and property policy (from 
Czech authors e.g. Havlan 2008), or manage-
ment and levels of corruption (e.g. Pavel 2014). 
If at all, separate sectors of economic activities 
are examined, for example the issue of waste 
management companies in the Czech Republic 
is described in a study by Petrách (2013); from 
international publications e.g. Smith (2014). It is 
also possible to mention rarely conducted com-
parative studies of two towns or their municipal 
enterprises (e.g. Urbanová 2014). However, the-
re are largely comprehensive professional and 
educational publications dealing with the muni-
cipal economy in general (e.g. Toth et al. 2014 or 
Toth, Macháček, Wokoun 2011). 

Establishment of business companies by 
municipalities and cities is a desirable activi-
ty, at least from the viewpoint of the munici-
pal income, therefore the absence of research 
into the “degree” of cities’ enterprise in relation 
to their size in the Czech Republic is to some 
extent astonishing. Cities and municipalities in 
the Czech Republic cover most of their public 
expenditures, including expenditures on com-
mon activities of local self-government, with 
funds obtained from the system of shared taxes 
(Kruntorádová 2015, Peková 2011). However, 
from the Act on Budgetary Rules of Territo-
rial Budgets, it follows that the income of the 
municipality budget may consist, inter alia, of 
income from own assets and property rights, 
income from the results of own activities and 
income from economic activity of legal entities, 
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if it is income of the municipality which established or foun-
ded the organization.

This article – presenting the introductory part of extensive 
research, supported by several grants and carried out by experts 
at the Masaryk Institute of Advanced Studies of the Czech Tech-
nical University in Prague – based on the analysis of data about 
business companies owned by Czech cities and municipalities, 
deals with the search for connections between the scope of bu-
siness, i.e. the size and turnover of municipal and city business 
companies, and also their sectoral focus, but always in relation to 
the population size of the municipality/city. 

DAtA, MetHoDoloGy AnD oBJectives oF tHe AnAlysis
By municipalities and cities are meant public corporations 

in accordance with Act No. 128/2000 Coll. about municipali-
ties. According to the Czech Statistical Office, there were 6,254 
municipalities, excluding military areas, in the territory of the 
Czech Republic in 2017. 606 of them had the status of a city. 
The capital city of Prague was also considered to be a munici-
pality, in this analysis.

The subject of the evaluation were capital companies par-
tially or fully owned by the municipalities and cities as defi-
ned by Act No. 90/2012 Coll. on Business Corporations – joint 
stock companies and limited liability companies. 

Information about business companies is obligatorily pub-
lished in the public register and collection of documents of the 
Ministry of Justice of the Czech Republic. From this register, 
Czech Credit Bureau (CRIF), a global company operating on 
the Czech market since 2005, specializing in the development 
and management of credit register services, has been mana-
ging and providing the data necessary for the research. The 
acquired database of capital companies (as of 2017), owned 
by municipalities or cities in the Czech Republic, comprises 
1,714 companies and includes also their turnover, legal form 
and profit. The turnover is recorded in the database in inter-
vals, and therefore the mean value of each given interval was 
used for calculations and analyses. For companies with turno-
ver over 1.5 billion Czech Korunas, turnover information was 
individually found in annual reports of individual companies.

From a total of 1,714 companies owned or co-owned by 
municipalities in the Czech Republic, the database contains 
also information about capital participation (altogether in 
1,695 companies, which is information about 99% of compa-
nies).

With the help of a database script crea-
ted for that, this database was assigned data 
from the Czech Statistical Office concerning 
the owner/s (municipalities and cities) of the 
given company and their population. For an 
independent analysis, municipalities and ci-
ties were divided into 9 categories according 
to their population. 

Business companies in the database have 
been assigned a business area. There are a few 
ways to classify economic activities; the NACE 
division (from the French Nomenclature sta-
tistique des activités économiques dans la 
Communauté européenne) according to the 
European Commission has been chosen. In 
addition to the division of NACE, one more 

category was included, namely „City services, waste services“.
This is such an important category that too broad a definition 
of the branch category in NACE – services, waste, water supply, 
sewerage – did not appear to be sufficiently detailed for the 
corresponding analysis results.

The analysis performed with a database created in such  
a way was based on the use of common statistical methods, 
correlation coefficients and widely available software products. 

Several working hypotheses have been established to guide 
the basic analysis of the database created in such a way, the re-
sults of which will subsequently serve much deeper, regionally 
and then also internationally focused research:
•	 As	 the	 size	 of	municipalities	 and	 cities	 grows,	 the	 ratio	 of	

entrepreneurs (cities and municipalities with capital parti-
cipation in at least one business company) is simultaneously 
increasing. (1) 

•	 As	the	population	of	the	city	increases,	so	does	the	turnover	
of companies in that city. (2) 

•	 The	 structure	 of	 companies	 divided	 into	 categories	 in	 ac-
cordance with the number of companies will differ from the 
structure in accordance with their turnover. (3)

•	 There	is	a	boundary	from	which	cities	start	doing	more	busi-
ness. (4)

relAtionsHiP oF city siZes AnD tHeir Business Activities

a) Analysis of business of municipalities and cities by num-
ber of municipal enterprises

The database shows that 968 cities and municipalities in the 
Czech Republic have ownership interests in 1,714 companies. 
In terms of their form, they are mostly limited liability com-
panies (1,264). Furthermore, there are 4 limited partnerships 
(of which 3 in liquidation), 5 public business companies (1 in 
liquidation), and the rest (441) are joint-stock companies. 

Logically, not every municipality runs some municipal en-
terprise, and also many such municipal companies are owned 
by more than one municipality. 

Most municipalities/cities (645) own or have an ownership 
interest in only one business company. 167 cities own two com-
panies, 68 own three companies and further, as can be seen 
from Figure 1. Surprisingly, most companies are owned neither 
by the capital city of Prague (18 companies), nor by the second 
largest city in the Czech Republic – Brno (16 companies), but 
the City of Ostrava, which owns 19 business companies. 

Figure 1: Municipalities and cities by number of companies owned

Source: Own construction
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The comparison of the number of municipalities in the size 
categories with the numbers of entrepreneurial municipalities 
shows the obvious dependence between the growth of the sha-
re of cities, which have an ownership interest in business com-
panies, and the size of the city. In the case of towns with more 
than 10 thousand inhabitants, virtually all do business, or this 
is the case in 97% of cases (see Figure 2). The exceptions are 
Třebíč, Frenštát pod Radhoštěm and Milovice, which do not 
own any shares in any business company. 

b) Analysis of entrepreneurship of municipalities and cities 
in accordance with the turnover of companies in their 
ownership 

In order to analyse the relationship between the size of mu-
nicipalities and cities and the turnover of the municipal com-
panies they own, it was first necessary to solve the question of 
co-ownership of the companies. Table 1 shows the number of 
companies and their share in the total number of municipal 
enterprises in the Czech Republic in accordance with the de-
gree of ownership – from 100% companies owned by one mu-
nicipality or city to marginal co-owned land usually in small 
municipalities. More than half of the companies are 100% ow-
ned by each municipality or city, which is not surprising in the 
legislative conditions of the Czech Republic, as companies ow-
ned in 100% by the city can be awarded public tenders without 
a call for tenders. Therefore, to a certain extent, from the fun-
ctional point of view, only the 10% representation of compa-
nies owned in the 33-99% range is logical. The question is, of 
course, whether this condition is correct for the functioning of 
cities and their societies in a wider and longer-term context. 

Since the company may have a high turnover, but the city 
may not have a 100% share in it, it was not suitable in these 
cases to count on the total turnover of the companies. The tur-
nover for each city is thus calculated as the product of the city’s 
share of the company and the total turnover of the company. 
Figure 3 shows the sum of thus calculated turnover of com-
panies in accordance with the size categories of cities. It is ob-
vious that the sum of the turnover of companies in individual 
size categories is increasing faster towards larger cities.

Figure 3: Sum of turnover of companies in entrepreneurial municipalities

Source: Own construction

The average turnover of municipal companies for a given 
size category recalculated to the average turnover per inhabi-
tant of a municipality or a city is shown in Table 2. The third 
column shows the conversion to all municipalities in the Czech 
Republic, including those that do not conduct business.

Table 2: Average turnover of municipal companies per capita 

Category Turnover/Inha-
bitant (in those 
who conduct 
business)

Turnover/Inha-
bitant The whole 
Czech Republic

< 250 10 138 678
0,25-0,5k 3 704 300
0,5-0,7k 5 066 584
0,7-1k 3 499 487
1-2,5k 3 646 806
2,5-5k 5 499 2 692
5-10k 6 350 4 974
10-50k 7 785 7 587
Over 50k 15 596 15 596
PRAGUE 35 134 35 134
Average 9 642 6 884
Average without 
Prague

6 809 3 745

 Source: Own construction

Success of the municipality business, i.e. coefficient showing 
the share of the total sum of turnover of municipal companies 
in a given municipality per capita – is, in the Czech Repub-

Figure 2: Percentage of municipalities doing business in relation to all munici-
palities in the size category
 

Source: Own construction

Table 1: Ownership of companies 

Ownership [%] Number  
of companies

Representation [%]

100 % 869 51 %
50 % + 63 4 %
33 % + 106 6 %
1-33 % 534 32 %
<1 % 123 7 %
ALTOGETHER 1695 100 %

Source: Own construction
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lic, the highest in the municipality of Boží Dar whose 
100% owned business company has a turnover of more 
than 80 million, although the number of inhabitants 
does not exceed even the border of 250. Similarly “su-
ccessful” are municipalities of Modrava and Pec pod 
Sněžkou, but also the town of Třeboň. Both Boží Dar 
and Modrava achieve high turnover thanks to compa-
nies focusing on city services; Pec pod Sněžkou thanks 
to their ownership interest in the water company and 
their funicular. Třeboň achieves high turnover mainly 
thanks to the relatively large company Slatinné lázně 
Třeboň Ltd. 

Business success of Prague is also in very high 
numbers, but not the highest in the Czech Republic. 
Teplice, which owns only one business company for 
approximately 50,000 inhabitants, is moving in the 
opposite direction, i.e. if possible, not to operate any 
municipal enterprise. All these municipalities and ci-
ties along with their business success rate values are 
shown in Table 3. 

c) Analysis of entrepreneurship of municipalities and cities 
by sectoral structure

Companies owned by cities and municipalities (1,714) 
were categorized by industry. Only a few dozens of companies 
remained unspecified, less than 3 percent of the entire sample. 
Each of these sectors is very different in terms of the number 
and turnover of the companies belonging to it. For example, 
transport and warehousing account for only 4% of all compa-
nies owned by cities and municipalities, but for 30% of total 
turnover (Figures 4 and 5).

Figure 4: Structure of municipal companies by industry

 Source: Own construction

Looking at the ownership structure of 
the evaluated municipal companies, each 
sector is very specific. On the one hand, the-
re is the real estate sector, where 92% of all 
companies are 100% owned by the city. At 
the same time, however, this is a category 
where too many urban companies do not 
operate – perhaps to the detriment of Czech 
cities. In another sector, where municipal 
companies are generally wholly owned by 
one municipality or city, there is culture, en-
tertainment and recreation. Here, this share 
is equal to 75%, out of a total of 146 compa-

nies. The same applies to companies engaged in professional 
or scientific activities and companies operating in the con-
struction sector. However at this point, it is advisable to add 
that, for example in the field of culture, the cities often found 
contributory organizations rather than joint-stock or similar 
companies that were not included in the analysis. 

Conversely, more than two-thirds of companies in the ur-
ban services, waste and water supply sectors are owned by 
less than one third. These companies usually provide services 
not only for one city or municipality, but for the whole dis-
trict or a larger number of cities and municipalities.

Almost one third of all city-owned companies are 
engaged in urban services and waste services. The ca-
tegories Water supply and Agriculture, forestry and 
fishing also have relatively higher shares.

However, what applies to all sectors of activity in 
aggregate, is that the size (according to their turno-
ver) of companies increases with the size category 
but this trend is not unequivocal when looking at 
the individual sectors of activity in detail (Table 4). 
Some sectors that are not represented in larger cities 
are deviating from the overall trend, which has dif-
ferent causes. For example, in the mining and quar-
rying category, the cause is a very significant deter-
mination by natural conditions, which has a strongly 
local character.

Table 3: Municipalities and cities with great specifics in their own business 

City Turnover Number of 
inhabitants

Coefficient

Boží Dar 80 750 000 244 330 943
Modrava 7 500 000 78 96 154
Pec pod Sněžkou 50 900 000 643 79 160
Capital city of Prague 45 481 760 000 1 294 513 35 134
Teplice 20 000 000 49 563 404
Třeboň 503 570 000 8 349 60 315

 Source: Own construction

Figure 5: Structure of municipal companies by turnover

 Source: Own construction
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Table 4: Trends of the relation between the size of municipalities/cities and the 
turnover of companies by sectors of activities

Source: Own construction

When describing the results, we need to take into account 
that Prague is, of course, quite specific. Because of its uniqueness 
in the category, its values from the database may not fully corre-
spond to trends. And similarly the Health and social care sector 
is also specific because it is significantly influenced by 9 hospitals 
with a turnover of approximately 150 million and more. 

In Prague´s case, one political decision – such as the trans-
formation of the Technical Communications Administration 
from a contributory organization to a joint stock company in 
2018 – can significantly change the values. And similarly, in the 
category Health and social sector a significant factor is the state 
or regional policy of addressing healthcare for the population. 

For the above-mentioned reason, it is appropriate to evaluate 
the individual sectors of activities of municipal companies sepa-
rately. It is clear, for example, that for companies in the cultural, 
entertainment and recreation sectors their number in munici-
palities and cities is increasing with the size category in the ge-
neral trend and, at the same time, their average turnover is also 
increasing (Figure 6 and 7). In other words, and to put it simply, 
larger municipalities and cities have a greater number of cultu-
re, entertainment and recreation-oriented companies, and these 
companies are also generally larger with the size of the city.

Figure 6: Relative representation of cultural, entertainment and recreational 
companies by size category of municipality

Source: Own construction

Figure 7: Turnover of cultural, entertainment and recreational activities; 

Source: Own construction
Note: The deviation in the trend in the category of towns 

with a population of 5–10 thousand is due to the large munici-
pal company Slatinné lázně Třeboň, Ltd.

The situation is different in the category Agriculture, fore-
stry, fishing. Here, while the average turnover of these compa-
nies is increasing (Figure 8), their representation among other 
municipal companies in municipalities and cities is decreasing 
(Figure 9). The failure of this regularity in the category of 2.5 – 
5 thousand inhabitants is caused by the large company Městské 
lesy Volary, Ltd. in Volary (Prachatice district) with a turnover 
of about 150 million Czech Korunas. The situation is very simi-
lar also, for example, in companies dealing with urban services 
and waste.

Figure 8: Average turnover of companies in the Agriculture and Urban services 
sector
 

Source: Own construction

Figure 9: Percentage representation of Agriculture and forestry / Services and 
waste services

 Source: Own construction

d) Critical size of a business-running city

In the previous text, the threshold of 10,000 inhabitants 
appeared to be a certain turning point in the size categories of 
municipalities and cities. Above this threshold, the number of 
companies owned in each city begins to grow (Figure 10). At 
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this border, cities are beginning to set aside part of their admi-
nistration outside their office. This limit is also evident when 
looking at the sum of turnover of municipal companies, i.e. 
when looking at the overall “turnover” of the city.

Figure 10: Number of companies owned by towns with 5-50 thousand inha-
bitants

 Source: Own construction

Figure 11 shows this sum of turnover as well as the ave-
rage turnover of companies for the two intervals adjacent to 
the 10,000 population threshold (5–10 thousand and 10–50 
thousand inhabitants). The graph also shows that the average 
turnover of municipal companies in the size categories close to 
10,000 inhabitants does not grow so much. 

Figure 11: Sum and average turnover of municipal companies in towns with 
5–50 thousand inhabitants

 Source: Own construction

However, with a cumulative turnover of companies and ci-
ties and municipalities, a different threshold value is obvious – 
50 thousand inhabitants. In other words, municipalities in the 
Czech Republic start their own business usually after reaching 
10,000 inhabitants, but the turnover of their companies starts 
to grow significantly only when they reach 50,000 inhabitants. 

Discussion AnD conclusion
One of the basic rules – with a systemic (ecosystemic) and 

especially organic view of cities, which has been a standard in 
the last few decades (out of many, e.g. West 2017, Hudeček, 

2019) – is that with the size of the city grows the number of its 
socioeconomic activities. The analysis of municipal enterprises 
in the Czech Republic, their quantity and size (characterized 
by turnover) shows that even this activity of cities follows the 
basic rule of cities. And this despite the diversity of municipa-
lities and cities, consisting both of regional variability and his-
torical context of development as well as of different political 
approaches to administration. 

The analysis has shown that, as the size of municipalities 
and cities increases, the proportion of municipalities or cities 
doing business increases as well (hypothesis 1). Almost all ci-
ties with more than 10,000 inhabitants operate one or more 
municipal enterprises. Many of them are 100% owned by these 
cities, but this must be attributed, inter alia, also to the state 
legislation and the advantageousness of the so-called in-house 
contracts, i.e. the possibility not to open a tender if the activity 
in question can be carried out by 100% city-owned municipal 
enterprise.

Looking at the functioning and size of companies (in ac-
cordance with their turnover), it is also evident that the total 
number of city-owned companies increases with the size of the 
city (hypothesis 2). Large cities run mammoth transportation 
companies with thousands of employees. Many diverse mu-
nicipal activities are carried out by businesses usually called 
„Services“. The Capital City of Prague also owns its share in 
one of the banks.

A detailed look at the structure, i.e. the sectoral classifica-
tion of municipal enterprises, also showed that the individual 
sectors do not demonstrate the same regularities as the size ca-
tegory of cities grows. While with the size of cities, the number, 
share and especially turnover of, for example transport compa-
nies, unambiguously increase, and partially similar behaviour is 
shown by cultural, entertainment and recreational companies, 
other sectors show different trends. A typical example is the 
agricultural sector but also, for example, services whose share 
in the number and turnover of municipal enterprises decreases 
in accordance with the size category. Even though big cities still 
have to do cleaning, mowing, waste disposal and other typical 
urban services (of course, only in the case that they do perform 
this activity through their own municipal enterprise), in their 
overall business their higher complexity causes the need for 
additional, higher service and centre functions.

The analysis has also found that the whole issue and the 
relationship of the size of the city to its business activities show 
two thresholds, turning points. The data clearly show that mu-
nicipalities with more than 10,000 inhabitants start to found 
municipal enterprises more often (hypothesis 4). This can be 
interpreted in such a way that the complexity and size of the 
given subsystem of the city that needs to be managed alrea-
dy exceeds the capabilities of the ordinary office staff working 
with table rates and in the office environment. And, at the same 
time, that the size of the city already allows such a company to 
be owned entirely and not only to share its ownership together 
with a number of other small municipalities.

In the size of 10,000 inhabitants, the threshold value for 
starting their own business, the options to address this need are 
therefore proliferating. Strongly right-wing self-governments 
(e.g. the one in Teplice) solve this problem by private subcon-
tracting through tenders. However, in the case of the Czech 
Republic, most other towns allocate corresponding assets and 
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activities to their own business compa-
nies. In these cities, with the second city-
size threshold – over 50,000 inhabitants 
– in total, municipal enterprises are begi-
nning to sharply increase their turnover 
due to increasing economies of scale.

 The findings described above 
are just a selection from extensive rese-
arch conducted at the Masaryk Institute 
of Advanced Studies of the Czech Tech-
nical University in Prague which is and 
will continue to focus on the regional 
aspect of municipal entrepreneurship, 
including geo-information analyses of 

proximity and accessibility and, inter alia, 
also on the evaluation of the relationship 
between municipal entrepreneurship and 
regional wage differences. The analysis 
conducted will be followed by research of 
selected sectors – especially the extent of 
theoretically possible and realized urban 
development. The further development 
of research will also consist in the inclu-
sion of contributory organizations which, 
especially in the social sectors (educati-
on) of the classification of activities, could 
appropriately supplement the above con-
clusions.
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ABstrAct 
The paper with the possibility of predicting the outcomes of a cul-
tural performance, namely a theatre one. The Lichtman method, 
developed for prediction the outcomes of the presidential elections 
in the U.S.A. by a set of predicates/questions with only two possible 

answers, was tested on two theatre shows, in order to predict their 
success in terms of audience. The results of the prediction match 
the attendances of the respective performances. This indicates that 
the Lichtman method can be used for such predictions.

keyworDs 
prediction; cultural event 
outcome; Lichtman’s 
13 keys model, theatre 
performance
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introDuction
Allan Lichtman developed a procedure 

called Thirteen Keys that was able to correctly 
predict eight elections of the U.S. presidents in 
advance. This model was based on an analysis 
of former elections. (Lichtman, 2008; Licht-
man, 2016, Štědroň et al., 2019).

This procedure has already been tested on 
other segments besides politics. One of them is 
sport, where a prediction of sport games results 
was performed (Štědroň, 2019).

A likely field to use this could be culture. As 
such, it should be possible to predict the suc-
cess of a performance. 

As a measure of success or failure of a theat-
re performance, its attendance by spectators 
has been decided. This can be considered as a 
comparable measure for such events, regardless 
whether they are done by either profit or non
-profit institutions. (Dostál et al., 2015; Černá 
et al., 2017)

Thus, the goal of this paper is to predict 
the success of two performances of the same 
production. A Czech-German production was 
chosen to test the efficiency of the procedure.

cHosen PerForMAnces AnD MetHoDs
For the experiment, a Czech-German theat-

re cooperation Čojč performance was chosen. 
It was organized by the Czech theatre institu-
tion A Basta! = Deka and its German counter-
part Das Ei. Both are located in two adjacent 
regions, each on a different side of the border 
between the two countries. Exactly, it covers 

the neighbouring regions of Bavaria and those 
on the Czech side of the same border. (COJC, 
2020; Uhle, 2020).

The two cooperating entities are similar in 
many ways. Though, there are small differen-
ces. The Czech entity is fully volunteering, whi-
le their German counterparts get wages: Some 
members of the German entity have this activi-
ty as their job.

The cooperation is based on making theatre 
performances understandable for the public in 
both countries, by the use of a common lan-
guage, called Čojč. This language uses the mix 
of words similar in both languages and other 
ones from the two languages so that both the 
German and the Czech public can understand 
the meaning. (Uhle, 2020)

The Lichtman method was applied for both 
performances of the show Tsch(Č)ernobyl – sta-
lo se to vůbec? War da was? from June 2014. The 
topic had to be related to the two regions, so it 
was decided to be oriented towards the com-
munication of the catastrophe to the public in 
both countries.

For organisational reasons, both perfor-
mances took place in Germany: The first one 
at a local high-school, the other one in a local 
residence, where the actors were staying. Each 
of them was enriched with a discussion after-
wards.

There was a difference in promotion. The 
first one had a compulsory attendance by 
both the students and the teachers of the high
-school, the other one via one local radio. 
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The difference in attendance was 
important. The high-school show was 
attended by classes and their teachers, 
altogether more than 200 spectators. 
The second one was attended by only 
five viewers, but it seemed to be very 
enriching for them. However, the actors 
reported as acting worse, due to the low 
attendance.

The discussion, still, has shown a di-
fference in interest of the spectators: The 
evening discussion was much more ani-
mate and interesting, up to the opinion of 
its participants from the theatre.

Similarly to the Lichtman procedure 
with only two possible outcomes, it was 
measured on a series of closed questi-
ons with the only possible answers being 
“yes” or “no”. The resulting sums were to 
decide the outcome of the prediction: Su-
ccess or failure.

The predicates (questions) that were 
tested are the following ones:
1. The show deals with a topical social 

problem.
2. At the place of the show, at least one 

another performance organised by 
the same organiser (a theatre compa-
ny) took place. 

3. The invitation to the show was made 
public via at least three local media 
or it was done in a different extensive 
way.

4. At least ten out of sixteen actors are 
from the place, where the show is per-
formed.

5. At least five out of the sixteen actors 
attend a local school.

6. At least one of the actors is a publica-
lly known (famous) person.

7. The show takes place outside of the 
working hours of the majority of the 
local inhabitants or when they were 
able to attend.

8. The show is understandable from the 
language point of view.

9. The show is understandable from the 
content point of view.

10. The show takes place at an accessible 
location.

11. The show has had a successful pre-
mière and at least three successful 
reprises in the same region, including 
positive reviews in the local media.

12. There were no other events at the mo-
ment of the show.

13. The show is performed as a part of  
a festival or a similar event.
Similarly to the Lichtman method, 

the positive answers were counted. In the 

case of reaching the majority of yes (seven 
out of thirteen possible), the prediction 
would expect a positive outcome – in this 
case, a successful show. 

For this outcome, a “success” is mea-
sured by a higher public of the show, whi-
le a “failure” means the opposite. Seen 
that the attendance numbers are 200 and 
five, including stressed actors for the one 
with the lower attendance, the first show 
should be successful, the second one 
unsuccessful. 

results – PreDictions
The predictions were using the same 

set for both shows. These were applied in 
chronological order.

The first analysed show was organised 
at a local high-school instead of classes. 
The presence of students and teachers 
was compulsory, which ensured a high 
attendance.
1. The show deals with a topical social 

problem.
 Around the period of the show, both 

the media and public were interested 
in the radioactivity of soil, as local 
wild boar meet contained much hi-
gher levels of Caesium Cs-137 than 
normal. - 1 (Yes)

2. At the place of the show, at least one 
another performance organised by 
the same organiser (a theatre com-
pany) took place. 

 The show was performed in a small 
German town, not far from the bor-
der. It was the first time there was a 
show by the Čojč theatre there ever. 
- 0 (No)

3. The invitation to the show was made 
public via at least three local media 
or it was done in a different extensive 
way.

 The first performance was organised 
only for the local high-school, the-
re was no PR or marketing towards 
the inhabitants. Though, the admi-
nistration of the school took care of 
the promotion by making the per-
formance compulsory. This can be 
considered as an extensive way of 
promotion. - 1 (Yes)

4. At least ten out of sixteen actors are 
from the place, where the show is 
performed.

 Two actors (participants of the show) 
were from the town – 0 (No)

5. At least five out of the sixteen actors 
attend a local school.

 The same two actors were from the 

high-school. All other participants/
actors used to attend their educatio-
nal institutions elsewhere, although 
within 90 km. - 0 (No)

6. At least one of the actors is a publica-
lly known (famous) person.

 All participants/actors were aged 
between fourteen and twenty-six, 
none of them being locally “famous”. 
- 0 (No)

7. The show takes place outside of the 
working hours of the majority of the 
local inhabitants or when they were 
able to attend.

 The show took place in the morning 
time, during (or instead of) classes. 
It can be considered a perfect timing 
for the show at the high-school. - 1 
(Yes)

8. The show is understandable from the 
language point of view.

 The show took place in the Čojč lan-
guage of the theatre, created to be 
understandable for both German 
and Czech spectators. - 1 (Yes)

9. The show is understandable from the 
content point of view.

 As can be understood from the title, 
the topic of the show was oriented to 
the Chernobyl 1986 catastrophe. Its 
scenes depicted different life situati-
ons of the days after the explosion at 
both sides of the border. They were 
completed by scenes from the nuc-
lear plant. - 1 (Yes)

10. The show takes place at an accessible 
location.

 The performance took place in the 
high-school gymnasium. As such, all 
the students and teachers could re-
ach it easily. - 1 (Yes)

11. The show has had a successful pre-
mière and at least three successful 
reprises in the same region, inclu-
ding positive reviews in the local 
media.

 For most projects of the Čojč theatre, 
this condition cannot be successfully 
fulfilled. - 0 (No)

12. There were no other events at the 
moment of the show.

 In the case of the high-school per-
formance, another activity would in-
clude classes. Though, the show was 
compulsory and so, no classes were 
taking place simultaneously. - 1 (Yes)

13. The show is performed as a part of a 
festival or a similar event.

 No – 0 (No)
 Sum of Yes: 7 out of thirteen. 
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The second show is the one at the 
residence, where the team has been lod-
ging. It has been organised in the soon 
evening hours, with promotion only via 
a local radio. As a result, there are some 
few differences in the answers.
1. The show deals with a topical social 

problem.
 Around the period of the show, both 

the media and public were interested 
in the radioactivity of soil, as local 
wild boar meet contained much hi-
gher levels of Caesium Cs-137 than 
normal. - 1 (Yes)

2. At the place of the show, at least one 
another performance organised by 
the same organiser (theatre compa-
ny) took place. 

 The show was performed in the same 
German town as the first one. That 
means it was the second show by the 
Čojč theatre there ever. However, 
the first show that took place at the 
high school in the morning of the 
same day, did not create a real for-
mer knowledge of the theatre in the 
town. Therefore, we can consider  
a negative answer as more appro-
priate. - 0 (No)

3. The invitation to the show was made 
public via at least three local media 
or it was done in a different extensive 
way.

 The performance was not much 
promoted, except on the local radio 
station, which could not reach much 
public. In other words, we can speak 
of promotion via less than three local 
media and in a way that can hardly 
be called extensive. - 0 (No)

4. At least ten out of sixteen actors are 
from the place, where the show is 
performed.

 No participant of the show was from 
the place of the residence, where the 
performance took place. - 0 (No)

5. At least five out of the sixteen actors 
attend a local school.

 As for the former show, two actors 
were from the local high-school. 
All other participants/actors used to 
attend their educational institutions 
elsewhere, although within 90 km. - 
0 (No)

6. At least one of the actors is a publica-
lly known (famous) person.

 All participants/actors were aged 
between fourteen and twenty-six, 
none of them being locally “famous”. 
- 0 (No)

7. The show takes place outside of the 
working hours of the majority of the 
local inhabitants or when they were 
able to attend.

 The target audience of this show inc-
luded mainly adult inhabitants. The-
refore, the show took place at 18:00 
(6 p.m.), so that (almost)) all of them 
are able to attend. - 1 (Yes)

8. The show is understandable from the 
language point of view.

 The show took place in the Čojč lan-
guage of the theatre, created to be 
understandable for both German 
and Czech spectators. - 1 (Yes)

9. The show is understandable from the 
content point of view.

 As can be understood from the title, 
the topic of the show was oriented to 
the Chernobyl 1986 catastrophe. Its 
scenes depicted different life situati-
ons of the days after the explosion at 
both sides of the border. They were 
completed by scenes from the nuc-
lear plant. - 1 (Yes)

10. The show takes place at an accessible 
location.

 The location was accessible for the 
inhabitants by all locally usual me-
ans of transportation – car, bus, train 
and on foot. - 1 (Yes)

11. The show has had a successful pre-
mière and at least three successful 
reprises in the same region, inclu-
ding positive reviews in the local 
media.

 For most projects of the Čojč theatre, 
this condition cannot be successfully 
fulfilled. - 0 (No)

12. There were no other events at the 
moment of the show.

 No. - 1 (Yes)
13. The show is performed as a part of a 

festival or a similar event.
 No. - 0 (No)

Sum of Yes: 6 out of thirteen.
As we can see, the results of both the 

performances are quite close. Though, 
thanks to one point difference, the first 
one can be considered as successful, the 
second one as unsuccessful. 

conclusion
The two performances, performed 

in the same town on the same day, had 
most answers to the predicates similar, 
but the few different answers made a 
different result. The first one, having re-
ached one point more, finished as a suc-
cessful performance (up to the predicti-

on). The second one was just one yes too 
short and resulted unsuccessful up to the 
respective prediction.

This corresponds to the final atten-
dance. The first one had two hundred 
viewers, the second one only five.

Some of the different answers did 
not change the distribution of points. In 
other words, the one point difference is 
also a difference in only one predicate 
having a different result (yes/no). 

The only predicate with a different re-
sult (yes/no) was the third one, regarding 
the respective performance promotion. 
That is not surprising, as the first per-
formance was compulsory for the high
-school students and their teachers, while 
the second one was hardly promoted.

Finally, we can conclude that the 
predictions of the two performances’ 
success, measured in the terms of their 
attendance, was successful. This means 
that the Lichtman method can be used 
for predicting the outcomes of cultural 
events, such as theatre performances.

Discussion
There were several differences in the 

settings. Although the performances 
were similar, they were differently pro-
moted. This has made the crucial diffe-
rence of the outcome.

There might be some other differen-
ces. While the first performance had two 
advantages: A compulsory presence of 
the students and teachers, which ensured 
a relatively high number of spectators. 
Besides that, it was taking place during 
time, when they all are usually present at 
school and instead of their classes, incre-
asing their motivation. This could have 
made a high enough attendance as well.

We have to note that compulsory 
attendance is a very specific way of pro-
motion, as it cannot be used that easily. 
The result might have been different, if 
it was not.

On the other hand, the second per-
formance was at 6 p.m. It is true it is after 
the working hours, but there were two 
differences that might be resulting as 
crucial: It needed to be reached by tra-
velling, and it was taking place at a time 
when, in this region of Europe, dinner 
is being prepared or served. This might 
have decreased the motivation of the 
possible viewers, making only the five 
highly interested people come. 

As the public quality shows, a diffe-
rent time schedule (after dinner time) 
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might have increased the number of 
viewers that were more interested in the 
topic. This has been evident during the 
after-performance discussion.

The successfulness measured by the 
size of the public might be a bit delusi-
onal. The second performance public 
seems to have been more active and in-
terested, which could also be a measu-
re of success – but hardly measurable. 
That is also why the one of the number 
of viewers was retained as the only in-
dicator.

There have to be performed more 
research regarding the use of prediction, 
for instance thanks to the Lichtman pro-
cedure, of a cultural event outcome. 
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ABstrAct 
This article deals with a new marketing tool in communication. 
Influencer marketing is growing in popularity and moving the 
world of marketing. As influencers‘ popularity is growing, so does 
the company‘s investment in a new communication tool. Althou-
gh working with influencers may seem difficult, the return on 
investment, if done well, is unmatched. Due to rising revenues, 
influencer marketing is expected to be increasingly used. Most of 
marketers suggest that 2019 will be a year of rapid growth and 
innovation for the marketing industry. At the same time, it is 
already possible to follow certain trends in influencer marketing. 
The popularity of influencers is also due to the fact that the con-
sumption of video has been incredibly increasing in recent years, 
and another reason is that the videos also include gadgets that 
allow you to add clicks to the web, call-to-action, etc. Thanks to 
the studies, it is possible to better understand the thinking of to-
day‘s generation, for whom social networking and internet mar-
keting are part of everyday life.

ABstrAkt 
Tento článek se zabývá novým marketingovým nástrojem v ko-
munikaci. Marketing ovlivňovatelů roste na svém popularitě  
a hýbá světem marketingu. Tak jako roste popularita ovlivňo-
vatelů, rostou také investice společností do nového komunikač-
ního nástroje. I když se práce s „vlivnými uživateli“ může zdát 
jako složitá, tak návratnost investic je v případě, že je dobře 
provedena, bezkonkurenční. Vzhledem k vzrůstajícím výnosům 
se očekává, že se bude marketing ovlivňovatelů využívat stále 
více. Většina obchodníků tvrdí, že rok 2019 bude pro marketing 
rokem rychlého růstu a inovací. Zároveň je už možné sledovat 
určité trendy v marketingu ovlivňovatelů. Popularitě „vlivných 
uživatelů“ přispívá také fakt, že konzumace videa v posledních 
letech neuvěřitelně roste, a dalším důvodem je, že součástí videí 
jsou také vychytávky, které umožňují přidávat prokliky na web, 
výzvy k akci apod. Díky studiím je možné lépe porozumět myš-
lení dnešní generace, pro kterou jsou sociální sítě a internetový 
marketing součástí každodenního života.

keyworDs 
trends, investments, 
typology, potential, 
efficiency

klíČová slovA
trendy, investice, 
typologie, potenciál, 
efektivnost

inFluencer MArketinG
The phrase is based on the verb to influen-

ce, which means having influence. Since 2016, 
an interesting group of so-called influencers 
has grown on the marketing market. Micha-
lovský (2019) states that all users who have  
a social networking profile and have at least one 
follower can be considered as an influencer. He 
affects his followers with the content he posts on 
his account. Vejsada (2017) states that influen-
cers share their lives and experiences on social 
networks, allow people to look into their privacy 
and express their views on various topics. The 
difference between classic advertising and in-
fluencers is that it is said that 90% of the users 
surveyed trust their influencers, as opposed to 
classic advertising, which is only trusted by 33% 
of those surveyed. The popularity of influencer 
marketing worldwide is growing, and more and 
more companies are working with influencers. 
The main advantage for marketing is that in-
fluencers can incorporate a given product into 
their content on social networks. For marketing, 

it is important that influencers can have a major 
impact on the demand for the company‘s pro-
ducts. According to JoJo (2018), influencer mar-
keting also uses the term „brand ambassador“, 
which has been associated with the brand for  
a long time and seeks to create a positive brand 
image, increase brand awareness, or increase its 
marketability.

iMPressions AnD enGAGeMent
Woods (2016) states in his research that: 

“Advertisers have a full range of ways to measure 
reach and frequency for any medium to measu-
re campaign performance. In traditional media 
terms, reach is the number of people who have 
seen advertising and the frequency is how many 
times they have seen it. It is not different with 
social media and in fact it is much more accu-
rate, but terms such as impressions and engage-
ment are used instead of reach and frequency. 
Impressions are the number of people who saw 
an ad, and engagement is the number of interac-
tions on a post, such as „likes“ or sharing. All 
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this can greatly increase the infl uencer’s role for the brand. By 
tagging a post, it is easy for the user to track the tag, which is 
how both parties get more followers. Increasing the number 
of followers will allow more people to meet and engage with 
the brand more oft en in the future. Th e real power of wor-
king with infl uencers in advertising is to get the followers of 
the infl uencers to share and publish brand stories.” According 
to Woods (2016), most people are oft en more negative about 
advertising. But if advertisers use infl uencers to advertise, pe-
ople like it and even share it. Th e positive response is becau-
se followers have a positive relationship with the infl uencer, 
otherwise they would not follow him. From a previously ig-
nored ad, the brand will have a positive and positive response 
due to the infl uence of the infl uencers and their audience.

creDiBility
Credibility is very important to infl uencers, and it is of-

ten a lot of work to do. Woods (2016) argues that a good in-
fl uencer is one who has built such trust with his audience and 
a relationship with it through consistent content creation, so 
that product placement becomes authentic in its posts and in-
duces followers to positive responses, even if they are all more 
than clear that this is paid advertising. Th e infl uencer‘s credi-
bility is based on the possibility to reach real-life viewers, be-
cause famous personalities such as actors or singers are seen 
in society as rich, upper-class people who have a completely 
diff erent life than their followers on social networks.

PotentiAl oF inFluencers
At the end of his research, Woods (2016) believes that in-

fl uencer marketing is a new area of research that has great 
potential. Infl uencer marketing is successful and growing in 
popularity as more and more companies invest in it. While 
working with infl uencers may seem diffi  cult, the return on 
investment, if done well, is unmatched. Due to increasing re-
venues, infl uencer marketing is expected to be increasingly 
used. Kirkpatrick (2016) states in his study that infl uencer 
marketing had the ability to generate 11 times more return 
on investment in 2016 than other forms of traditional adver-
tising. Th is ROI was measured in terms of reach, engagement 
and ultimately sales. Swant (2016) claims that 40% of respon-
dents said they purchased a product online aft er seeing it 
used by an infl uencer. Also, 20% of respondents of the survey 
reported sharing.

Vanickova and Klika (2019) reported that according to 
a survey from 2016, US brands reported a $ 6.85 return on 
investment in infl uencer marketing per dollar invested. More 
than 70% of marketers achieved at least 100% return. Only 
18% of brands are currently able to measure ROI for infl uen-
cer marketing. Th e basic formula for calculating return on 
investment is the benefi t divided by the investment (cost). In 
infl uencer marketing, internal costs in the form of employee 
labor or product prices and external costs must also be inc-
luded in costs. According to the research, 70% of infl uencers 
have reached cooperation contracts. Variable costs are con-
tent production, media support, campaign tracking and eva-
luation. Figure 1 provides an estimate of the growth in glo-
bal investment in infl uencer marketing in billions of dollars 
according to Vanickova and Klika (2019). 

Figure 1 Estimated investment in infl uencer marketing, own processing ac-
cording to Vaníčková & Klika (2019)

Vaníčková and Klika (2019) see choosing the right infl uen-
cers as the alpha and omega for the success of the entire com-
munication. A social network manager said that their target 
audience aged 13 to 24 is a combination of the Y and Z ge-
neration, which was already born with the phone. Th ere are 
1.5 million young people in the Czech Republic and they are 
a very demanding target group. With the help of infl uencers, 
they try to build a love for the brand, which is why the relation-
ship between the infl uencers and the brand in establishing coo-
peration is an important criterion. Other important criteria are 
qualitative metrics such as content quality, reach of posts, or 
the number of impressions. Th e time the infl uencer is willing 
to spend is important, too.

Figure 2 Infl uence structure, own processing according to Mediakix (2019)

Infl uencers can be divided into several groups. Figure 2 
shows the structure of Mediakix infl uencers, showing a total of 
six infl uence levels by follower. Michalovský (2019) considers 
a division into micro and macro infl uencers: Macro infl uen-
cers are well-known personalities who have a large overlap. 
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Th is category includes actors, singers, athletes and politi-
cians. Micro influencers are ordinary people who grew up 
using social media and are known only by their audience. 
However, a micro-influencer can become a macro-influen-
cer, which can be reached thanks to the press, radio or tele-
vision. Figure 3 shows some examples of such influencers in 
the Czech Republic. 

 

Figure 3 Selected infl uencers in the Czech Republic, own source

trenDs in inFluencer MArketinG
Th ere are many trends in infl uencer marketing. Knowing 

these which helps brands link marketing campaigns to media 
infl uencers on social networks and to diff erentiate infl uencer 
marketing into 4 types of services as shown in Figure 4.

Figure 4 Trends in infl uencer marketing, own processing according to Me-
diakix (2019)

In November 2017, a research was conducted with 181 par-
ticipants on how brands and agencies see the future of infl uen-
cer marketing. For 2018, 52% of marketers said they decided to 
follow the trend of more infl uencers, such as celebrities, macro 
infl uencers or micro infl uencers. 44% planned to use infl uen-
cers to improve the performance of other channels, and 36% 
of marketers planned to use infl uencer marketing content to 
support product sales. A total of 29% planned to enter into an 
agreement with an infl uencer for long-term cooperation, ma-
king him the ambassador of the brand.

According to Růžička (2019), there were 5 most important 
trends in infl uencer marketing for 2019:
1.  Long-term cooperation of infl uencers with the brand,
2.  Th e rise of micro and nano infl uencers thanks to large fi r-

ms that realize that smaller infl uencers can have a greater 
impact on their trusting audience, are cheaper and pose 
less risk,

3.  Measuring the return on infl uencer marketing as a very to-
pical issue, because at present only one fi ft h of brands can 
measure the it,

4.  Combating the infl uencer marketing fraud, which is a pro-
blem of fake accounts, data theft  and infl uencing public 
opinion,

5.  Government organizations are beginning to set regulations 
and rules for infl uencer marketing.

 

Figure 5 How Eff ective is Infl uencer Marketing, own processing according 
to Mediakix (2019)

Mediakix (2019) revealed some fi ndings, most of which su-
ggest that 2019 would be a year of rapid growth and innovation 
for the marketing industry.
•		 80%	of	 respondents	 consider	 infl	uencer	marketing	 eff	ec-

tive and 89% claim that the return on investment from 
infl uencer marketing is comparable or better than other 
marketing channels.

•		 Th	 e	 agency	 expected	 increasing	 spending	 on	 infl	uencer	
marketing in 2019. Up to them, nearly two-thirds of retai-
lers were increasing their budgets for infl uencer marketing. 
Even 17% of companies were spending more than half of 
their marketing budget on infl uencer marketing.

•		 Another	 fi	nding	 was	 that	 infl	uencer	 marketing	 stories	
would be in the center of many strategies. 89% of marketers 
say it is important to their marketing strategy. Up to this 
study, the three most eff ective content formats were Insta-
gram posts (78%), Instagram stories (73%), and YouTube 
Videos (56%).

•		 61%	of	marketers	agree	that	it	is	diffi		cult	to	fi	nd	the	right	
infl uencers for a campaign.

•		 Two	main	 goals	 of	 infl	uencer	 marketing	 are	 to	 increase	
brand awareness (85%) and reach new audiences (71%).

Sternberg (2019) asserts that it is currently important for 
a brand to have a purpose and social context that goes beyond 
one campaign. A research report regarding the awareness of 
the support for social causes, platforms and retail and consu-
mer brand issues stated: „Two out of three young consumers 
(66%) say that associating a brand with a social subtext po-
sitively aff ects the overall brand image. In addition, 58% say 
that this association will aff ect their likelihood of buying the 
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brand.“ The report also stated that „77% 
of them at least sometimes buy produ-
cts or services from the brand simply 
because they believe in brand value and 
reputation and want to support it. And 
about two out of five young people do it 
regularly.“

Marketing managers running in-
fluencer marketing campaigns oriented 
to the Z generation, commented on the 
goal of the above-mentioned research as 
subjective, as branding nowadays tries to 
please everyone instead of focusing on  
a segment. 

Thanks to this study, it is possible to 
better understand the thinking of today‘s 
generation, for whom social networking 
and internet marketing are part of eve-
ryday life.
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ABstrAct 
The article clarifies the current topic of the Internet of Things (IoT). 
The main objective is to explain and introduce this concept in the 
development of future trends of digitization and Industry 4.0. 

Further it specifies the latest trends and areas where the Internet of 
Things is used and what impact it will have on the future operation 
of the company. The article also contains the IoT market forecast.

keyworDs 
Internet of Things, 
IoT, smart devices, 
development, additive 
manufacturing, Internet 
of Things forecast, 
internet, industry 4.0, 
industrial revolution, 
future, machine learning

introDuction:
IoT is one of a 21st century intelligent tech-

nology that is created from a system of connected 
smart devices that are capable of receiving, collec-
ting, and transmitting data over a network. This 
technology is used by most people today, rather 
unconsciously, as up to 87% of people have not 
heard of Internet of Things.1 The objective of this 
article is to explain and describe the principle of 
Internet of Things functioning for the general pu-
blic and to predict its research, development and 
direction. Also to introduce the latest informati-
on on IoT trends and its use in various areas.

Morgan Stanley, through BI Intelligence, 
estimated that by the end of 2020, more than  
75 billion Internet of Things devices would be 
active, i.e. approximately 7 devices per person. 
With so many devices, even the average user is 
unable to realize its real everyday use. This artic-
le presents a number of areas where the IoT plat-
form is used - from the Water Source Processing 
to the Smart fridge that reminds the outflow of 
milk. For example, these smart appliances and 
households that use IoT technology will become 
quite common and for example in the field of 
smart home market, strategy analytics estima-
ted that this market could reach $157 billion in 
annual revenue by 2023.2 On the basis of these 
facts, it is important to spread this topic to the 
general public, or to deepen the knowledge al-
ready gained.

The general objective of forecasting is to get 
an idea of the future situation, which is based on 
rational ways of forecasting. Obtained forecasts 
and forecasting data in specific cases are impor-
tant in determining further steps for strategic 
management, risk management or planning. 
The forecast in this article is made up of histori-

cal past data, and graphs that visualize the fore-
cast calculations are described and constructed 
to understand each result.

1. wHAt is tHe internet oF tHinGs?
The Internet of Things, or IoT for short, is 

a concept that considers objects and things that 
can work together through wireless and wired 
connections. The Internet of Things is a network 
of physical objects that contain technology for 
communication and interaction with their in-
ternal as well as external environment. They 
work by combining efficient wireless protocols, 
sensors, and processors. IoT also creates syner-
gies between industry, trade and the Industrial 
Internet of Things (IIoT). This convergence thus 
creates a global network linking society, data 
and things. Simply, it is the connection of any 
identifiable devices with the Internet, allowing 
data exchange and remote control. In this con-
text, IoT is supposed to create an intelligent 
world where real, digital and virtual objects 
converge and create an intelligent environment. 
The objective of the Internet of Things is to be 
connected anywhere, with anything and anyone 
who uses the Internet. This vision is also called 
the new Internet revolution and is closely related 
to Industry 4.0.

The cornerstone of this process is the sto-
rage of data in the so-called cloud, it connects 
everything to each other and is able to trans-
mit enormous amounts of data that help crea-
te services that would not be possible without 
this connectivity. Furthermore, the Internet of 
Things makes it possible to create networks that 
encompass entire production processes along 
with an intelligent environment and so-called 
„Factories of the Future“.
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I would like to follow by McLuhan‘s harbinger3, who 
in 1964 claimed that we had created electronic dynamics 
through electronic media, with which all previous techno-
logies, including cities, would be transformed into informa-
tion systems. These smart cities and factories of the future 
are characterized by the implementation of the IoT platform 
(cloud computing, sensor connection, processing and ana-
lysis of huge amounts of data), digitization, robotization, 
and use of artificial intelligence and full automation of the 
processes themselves. 

iot reseArcH & DeveloPMent
The term „Internet of Things“ is quite young, but the 

idea of interconnecting devices was much earlier. The cu-
rrent term was coined by Kevin Ashton in 1999 during his 
time at Protect & Gamble.4 He then waited for his redisco-
very for almost 10 years.

In recent years, the Internet of Things has become a suc-
cessful part of a wide range of industries. According to rese-
arch consultancy Gartner, more than 20 billion devices are 
expected to be connected to the Internet of Things by 2020. 
In addition, they estimate that more than 8 billion of these 
connected devices will be within the enterpri-
se space.5 This growth in IoT devices has been 
used across businesses to provide better visibi-
lity and the amount of data that can be collec-
ted and analysed automatically by computers to 
help people make better informed decisions.

Developing technologies such as nano
-electronics, cloud networks, intelligent appli-
cations, software virtualization, and smart-
phones - all this is necessary to keep things 
connected from anywhere, anytime. Develo-
ping these and other things is a basic step in 
creating a successful future and innovating IoT 
products. 

current AnD Future trenDs
IoT technologies will have a major impact 

not only on organizations where they will 
mainly affect automation, management proce-
sses, business strategies and competitiveness - 
but also on cities, countries and society as well. 
Some general and fundamental trends estimated by major 
analytical companies based on confidential sources are 
described below.

•  Digital twin
The future is creating an intelligent distributed network 

of interconnected and identifiable objects and their virtual 
images in a similar internet structure, which is placed in  
a network of interconnected computers enabling the crea-
tion of a new platform for economic growth. This key tool 
for improving the work with digital data is usually called as 
a digital twin. It is simply a virtual twin of the real world. 
In this way, the organization can better penetrate between 
physical and digital objects. This trend will help in imple-
menting the Internet of Things and creating an intelligent 
environment. For example, it will speed up processes of pro-
duct development and saves costs at general.

• Cloud computing
Cloud computing is one of the development trends in the 

IT industry where it is possible to store data in a particular 
repository. It provides services or programs available from 
the Internet with remote user access. Cloud computing ena-
bles companies to reduce costs because, in the case of using 
their own IT infrastructure, it is necessary to invest in software 
acquisition, energy costs, administration and regular mainte-
nance. In the case of a cloud system, the company only pays 
rent, more precisely the price for what they actually use. The 
disadvantage is depending on the Internet connection requi-
red to connect to the cloud storage. Another threat is in the 
security of stored data, where it is necessary to use only proven 
providers of these services.

• Implementation of IoT in water and agriculture
Water is an integral and indispensable part of our lives and 

survival. And water management is one of the areas where the 
Internet of Things has a great impact.6 It is important for the 
future of mankind that water should be treated correctly, gent-
ly and intelligently, as poor resource management is the cau-
se of water scarcity. Throughout our history it has been very 

difficult to ensure the correct use of water, but now through 
the implementation of IoT technology in water management 
systems, this can be the key to securing this resource. Devices 
that enable this implementation are called smart meters and 
are shown in Figure 1 („Smart Water Meter“).

 
The most important thing is to protect water – by means of 

sensors, it is possible to measure and observe the daily water 
level in the tank, monitor its quality, the level of pollution and 
possibly detect the source of pollution. The sensors can also 
detect the presence of off-tank fluid („Water Leak Detector“), 
pressure fluctuations along the pipe („Water Distribution Po-
int“) and internal components of the tank structure („Water 
Supplying Authority“).

It is therefore not only about the protection of water in re-
servoirs, but also about the protection of water in rivers, dams 

Figure 1 Intelligent Water Source Processing (Source: https://www.finoit.com/)
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and seas. Sensors when detecting elevated water levels are able 
to warn against floods or tsunami very quickly.

Furthermore, with IoT, we are able to collect information on 
water use, watercourse status and soil moisture, resulting in re-
duced labour, maintenance and above all, water consumption.7 

And reducing water consumption is one of the main global 
goals – for example, we are currently seeing a huge amount of 
water wasted – especially in agriculture. For example, according 
to The Economist, 1250 litres of water are needed to grow a kilo 
of wheat and to produce a kilo of beef up to 15,000 litres of wa-
ter.8 And with the increasing number of people on earth, these 
demands on crops and animal husbandry will increase. There is 
therefore a need for nationwide automation and the use of tech-
nology to help conserve the most important natural resource. 
For example, by replacing the current irrigation method, we can 
reduce water consumption by 30% to 70%.9 The growth in con-
sumption is due not only to the increasing population on earth 
but also to the long-term lifestyle we are used to – producing 
huge amounts of food (quantity, types), increasing energy con-
sumption and increasing hygiene requirements.

Figure 2 Water consumption by country (Source: Wikipedia)

Another important area is agriculture, as mentioned above 
– so, to avoid wasting not only water but also crops or animal 
husbandry, a concept of agriculture management using mo-
dern information and communication technologies is needed. 
The IoT concept of connected intelligent machines and farm
-integrated sensors controls these farming processes, which 
will affect not only consumption but also quantity and quality. 
To optimize the agricultural process, the IoT equipment insta-
lled on the farm collects and processes data in a repetitive cycle 
that allows farmers to respond quickly to emerging problems 
and changes in environmental conditions.

So IoT makes agriculture much more controllable and 
more accurate. Plants and cattle receive exactly the treatment 
they need with great precision. In addition, intelligent farming 
technology allows farmers to better monitor the needs of indi-
vidual animals and adapt their nutrition accordingly, preven-
ting disease and improving their health. In addition, large farm 

owners can use the wireless Internet of Things app to track the 
location, well-being and health of their cattle. Based on this 
information, they can identify sick animals in order to separate 
themselves from the herd and prevent the spread of the disease.

The biggest difference from the traditional approach is 
that IoT in agriculture allows decisions to be made per square 
meter or even plant/animal individually. In order to monitor 
these vast areas, air drones are also used to assess crop health, 
irrigation, spraying, planting or soil and field analysis. Because 
drones collect multispectral, thermal and visual imaging du-
ring flight, the collected data gives farmers insight into: health 
indexes, plant height counting and measurement, pond ma-
pping, stock measurement, chlorophyll measurement, nitro-
gen content pressure mapping, etc.10 

• Smart Cities
A Smart City uses information and communication techno-

logy (ICT) to increase operational efficiency, share information 
with the public and improve government services. It is defined as 
a city that monitors and coordinates all infrastructure, including 
roads, tunnels, airports, water, energy, buildings and safety.

Smart cities use a combination of IoT devi-
ces, software solutions, user interfaces (UIs) and 
communication networks. But they rely prima-
rily on the Internet of Things. The interconnec-
tion of these devices and the use of data analysis 
(DA) facilitates the convergence of physical and 
digital urban elements, improving the efficiency 
of the public and private sectors, enabling eco-
nomic benefits and improving the lives of citi-
zens.

The main objectives of Smart Cities are ener-
gy saving and efficiency. Intelligent network 
technology can be used to improve operation, 
maintenance and planning and to supply power 
on demand as well as monitoring power outages. 
Another important objective of smart city initia-

tives is to monitor and address environmental problems such 
as climate change and air pollution - for example, by mana-
ging CO2 emissions in factories, car factories and controlling 
toxic gases produced on farms. Furthermore, the detection 
and prevention of forest fires, the prevention of landslides 
and avalanches using cell-based sensors, which are able to de-
tect vibrations and soil density to ensure safety in soil condi-
tions. Use tracking collars using GPS/GSM systems and chips 
to protect endangered species.11 

• Smart Home
Smart Home is a term that refers to modern homes that 

have appliances, lighting or electronic devices that can be 
remotely controlled by the home owner, most often through  
a mobile app. Smart home devices can also work in conjuncti-
on with other devices in the home and pass on information to 
other smart devices. Each device is equipped with a different 
system and sensors, but the principle is the same. The data 
is transmitted via communication networks to the terminal 
equipment, where it can be controlled and regulated. 
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2. iot MArket ForecAst
The global market for IoT technology, consisting of soft-

ware, services, connected users and devices, reached approxi-
mately $ 130 billion in 2018. Based on data and analysis provi-
ded by Global Data, $ 318 billion is expected to be reached by 
2023.12 Companies are starting to use IoT not only to control 
costs or increase productivity and operations.

On the enterprise adoption side, companies along with im-
plementation see other opportunities for use - such as tech-
nologies such as virtual reality, machine learning and artificial 
intelligence (AI). Thus, the way companies use IoT is gradually 
changing, not only to improve their current products and pro-
cesses, but also to generate new revenue through the develop-
ment of their own new products and services.

Based on Global Data and TIC data, a forecast is created 
that uses interpolation and a 95% confidence interval. So we 
can see that, with optimal development, revenue could reach 
nearly $ 529 billion by 2026, and $ 333 billion under adverse 
development.

The global IoT market will have a very rapid growth trend. 
This growth is expected to be close to 145% over the five years 
since 2018 (Figure 4). This high growth is also influenced by 
the fact that the Internet of Things is a relatively new implemen-

tation and was preceded by longer developments. Now we find 
ourselves in a time when not only companies but also states are 
aware of the benefits of implementing this platform for them. 
High revenue growth also entails high costs, which will gradu-
ally decrease in the frequency of users in the future. Another 
prognosis confirmed that growth slowdown would actually 
occur. During the comparison of 2023 and 2026, the average 

increase would be 35.5%. Furthermore, in an unfavou-
rable economy and development, the lowest level of dec-
line would be around -5%.

The industry that is expected to spend the most on 
IoT in 2019 is discrete manufacturing, where the ma-
nufacturing environment is characterized by a separate 
production unit with multiple products that are often 
switched from one product to another - based on orders 
and individual batches. Furthermore, in the production 
process, which is the process where inputs are converted 
into outputs = products, transport and utilities.13 

According to IDC, more than half of Internet spen-
ding will go to cargo tracking and then fleet management. 
Internet of Things spending in the utilities sector will be 
dominated by smart grids for electricity, gas and water. 
Cases of using the Internet of Things that reach the hi-
ghest levels of investment in 2019 are production proce-
sses, asset management, smart home and cargo tracking.14 

3. conclusion
In this article, I tried to outline a general overview and evo-

lution into the currently growing area of the digital economy. 
And below I summarize the general facts and benefits of imple-
menting this platform.

IoT technology not only saves companies‘ costs, speeds up 
their production processes or streamlines operations, but also 
saves valuable natural resources, optimizes population con-
sumption, improves and conserves the agricultural and eco-
nomic conditions on earth, enables energy savings across the 
board and solves environmental problems.

The size of the IoT market would have almost doubled since 
2019 by 2023, namely 87%. With 
favourable development to 2026, 
it should already be tripled. These 
figures seem to be really high, but 
on the other hand, costs are twice 
as high. This is due to years of de-
velopment and investment, when 
the products developed could not 
be presented and offered on the 
basis of insufficient technology 
and finance.

The impact of the Internet of 
Things will have a major leverage 
on the overall functioning of so-
ciety, so it is a positive aspect to 
further expand this topic and to 
inform about its use and the con-

sequences that may be essential for 
the human population. Because of this great boom, it is di-
fficult to predict future developments precisely, but it can be 
expected to grow, so it is necessary to prepare for this develop-
ment and use it for the positive benefit.

Figure 4 Prognosis of Iot sales (Source: Author of the article)

Figure 3 Market size of IoT segments (Source: Author of the article)
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ABstrAct 
The contribution presents several types of unconventional dia-
gnostic methods for identifying intra-team relations and roles. These allow to 
work with a broad spectrum of phenomena, which are crucial for top managers. 
For most cases, they enlarge the topics for enquiries in sociometry and the use 
of interactive team games. Illustrative examples include also instructions and 
conditions for using these diagnostic methods in practice. 
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introDuction
For improving the efficiency of work teams, 

it is important to know the social relations and 
team roles. A qualified usage of team dynamics 
and reciprocal interpersonal relations allows 
efficient work coordination and organisation. 
Successful fulfilment of team tasks is depending 
on the atmosphere within the team, motivation 
of the individuals, management style, cohesion, 
and other team or group-related factors. One 
of the first quoted authors researching relations 
within a team is Moreno, who published his so-
ciometric method in 1937 (Moreno, 1950). 

Social relations and team roles diagnosis is 
of rightful interest and use also for the sports 
domain, mainly for collective sports and ga-
mes. (Glass, Benshoff, 2002). Coaches and ma-
nagers, who are fully dependent on the whole 
team result, always have to coordinate different 
game positions and roles of their players, in 
order to combine the individual skills and pre-
mises into a perfectly working machine. They 
know that a team need strategists who think 
about the tactics, motivators who spread the 
combat spirit, hard-working doers – doers and 
ordinary routine performers, the same as team 
entertainers, “evil men”, confidants/contact 
men, and e.g. unreplaceable individuals, solois-
ts, for whom the rest “works”.

Already last century, it was discovered that 
in sport, some players perform the role of team 
mood “emitters”, while others unconsciously 
receive and accept these signals. It is known 
that every larger collective team is divided into 

sub-groups of bosom friends that support each 
other and can compete with other sub-groups 
in that team. 

The mentioned examples only partially 
illustrate, how a complicated system of social 
relations can exist in every team. For their dia-
gnostics, a range of surveys and tests is used. 
Standardised sociometric methods include 
GCEQ (Group Cohesion Evaluation Questi-
onnaire) the B3 test, often used in the Czech 
Republic (Braun, 1998), classic sociometry, 
and other methods (Carron, Chelladuari, 1981; 
Kalkusová, 2012). For team roles identification, 
the Belbin test is the most used one (Kolajová 
2006). 

Practice in sports recently led to a develop-
ment of new, unconventional applications of si-
milar sociological methods. These allow some 
improvisation and creativity in the most inte-
resting direction for the manager in question. It 
is possible to ask regarding everything necessa-
ry to know about the work team. For instance, 
who is the unformal leader, the hardest wor-
king doer, who is or is not popular, who takes 
the role of a confessor, who people rely on as an 
expert understanding frequent problems.

This is why this contribution shall focus 
more on these sociological methods. These in-
clude many interactive team games, of which 
examples are presented. 

The main goal is to draw attention of the ma-
nagers to a range of easily accessible diagnostic 
approaches, suitable for practical identification 
of social relations and roles in work teams. 



Journal of Diplomatic and Social Studies / Vol. 3 / No. 1 / 2020 • 24

1. socioMetric QuestioninG.
For identifying the group parameters, 

a range of techniques is used nowadays. 
We focus on those direct and simple ones, 
which are proposed by sociometric ques-
tioning. 

1.1. Standardised sociometric tech-
niques. 

 These are standardised survey, e.g. on 
cohesion, where members of the cho-
sen team assess general statements. 

a) A sample from the GCEQ survey on 
cohesion. Examined respondents ex-
press the level of cohesion on a Likert 
scale, e.g. 1-7.

 - I always feel safe in our team/group
 - We all hit it off well
 - We like helping each other
b) A sample from a classic sociometric 

survey of preferential relationships 
survey

 Award every team member a number 
in the range 1 to 7, up to how much 
you like them:

 1 = the least, 7 = the most. (Chráska, 
2007) A result is visible in the Table 1. 

Table 1. Example of a preferential relationship survey

Source: Own elaboration 
 
 This type of questioning allows us 

to state the level of cohesion within  
a team/group.

c)  A sample from classical sociometric 
matrix

 - Whom would you take to a desert 
island?

 - With whom (rom this team) would 
you like to celebrate your birthday?

 The respondents may answer an unli-
mited number of names, the number 
of preferences is assessed. (Petrusek, 
1969). This is an easy way to see who 
is the most popular member of the 
team/group, or is not. If the survey 
is not anonymous, you can elaborate 
a classical sociometric matrix out of 
the answers, which allows to see who 
chose who, who supported whom, etc. 
The result may look as on the Figure 1.

Fig. 1 Example of a Simple Sociometric Matrix
 

Source: Own elaboration 

From this example matrix, we can 
easily see that P has got two preferences 
(from V and J), E, V, L one preference, 
and J none.

1.2. Unconventional sociometric ques-
tioning

This method allows to research any 
team/group phenomenon that appears 
interesting to the leader or manager. If 
you need to know, whom people consi-
der as the most important expert in a do-
main, you can directly ask. This is valid 
also for situations, when the leader wants 
to know, who people trust (confidant/
contact man), unformal leader who mo-
tivates others, who emits certain moods, 
with whom people want to collaborate, 
who takes care of the order, how is it ne-
cessary to complete the team/group, etc. 
The questions might appear as in the Tab-
le 2.

Such questioning usually has two for-
ms:
(a) Anonymous form – The respon-

dent does not mention his/her 
name. You learn who gives the 
most of useful information, but not 
to whom; who is the most popular 
person, but not of who he/she re-
ceives support.

(b) The respondent fills his/her name in 
– this form allows to elaborate a so-
ciometric matrix as in the Figure 1.

1.3. Live sociometry and interactive 
games

This method concerns team games, 
when participants – group/team mem-
bers themselves express their preferen-
ces at a pageant or in a room.
Blinded choice

This one is used e.g. when choosing 
a captain of a sport team, but it can be 
used to choose a person representing 
the group/team into a (expert, ethical, 
…) commission, a candidate to a new 
function, an expert to a certain pro-
blem, a leader for a team task, etc. 

Out of the present people, you 
choose (they can apply or be named 
by someone else) 2 to 4 most suitable 
candidates. Each of them gets to one 
side (one corner of the room), backing 
the rest. He/she is blindfold to ensure 
no seeing. The remaining members of 
the group/team are asked to go to stand 
behind their candidate in a suitable dis-
tance to express their level of support 

Name
Level 
of preference

Pavel 2

Jan 7

Květa 7

Zita 4

Question Name
To whom would you most probably confess a personal 
problem?
To whom will you trust the most, if an unexpected 
work problem appears? 
Who creates good mood most frequently?
Whom do you prefer to avoid at work?
Whom consider you to be a hard-working doer?
Who shirks the most?
Whom wold you pick for a task in a team of three?
Who spoils good mood?

Who is the most likely ready to help you with a work 
problem?
Whom would you pick as a replacement of you for  
a work task?
Who gives you the most of useful information?

Table 2. Example of unconventional sociometric questioning

Source: Own elaboration
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(close distance). The further, the lower 
relation/support. We can easily see who 
supports whom, and how intensively. 
Further, we can ask every candidate to 
name the persons he/she assumes to 
be supporting him/her. After leaving 
the blindfold, the situation is clear: 
every candidate can see who is suppor-
ting him/her in real, and if the reality 
corresponds to his/her expectations. 
Surprises can take place. Sometimes, 
disappointment takes place, when a ca-
ndidate expected support from some-
one who preferred another candidate. 
Empathy game 

We want to know e.g. who is the 
most expert in a domain, who spreads 
the most of good mood, or who crea-
tes negative fear ambience. Before the 
game itself, it is good to make an amu-
sing exercise, for instance as described 
in a different context by E. Bakalář (Ba-
kalář, 1989). This game can have any 
number of participants.
Instructions

We all will try to sense empatheti-
cally the feelings and thinking of others 
in the room (group/team members). 
Together, we will think of one thing, 
person, etc.

An example: Connect to the waves 
of everyone in the group/team. Everyo-
ne shall pick a number from 1 to 10. 
After a while: “Ready? Write down the 
number you think everyone is thinking 
of. After everybody has written a num-
ber, we ask the participants to raise 
hands for voting for a number. “Who 
has written the number one, raise your 
hand.” The number of raised hands ex-
presses the level of empathy (or ratio-
nal expectations) that all respondents 
thinking of the same number have. 
For instance, if 4 participants raise 
their hands, we ask them to watch each 
other: “Watch at each other, you think 
in the same way, you have four points 
for the empathy game.” Further, we can 
change the instruction to think of a day 
in the week, a river, month in the year, 
a drink, etc. 

This exercise finished, we can pass 
to the diagnostic game. “Now, plea-
se, think of a person in the firm (de-
partment). Got it? Write her/his name 
on the piece of paper you have got in 
front of you.”

We can follow on asking about is-
sues that are interesting for us. Some 
examples follow:

- The person we consider the most 
expert in the production technolo-
gy 

- The person that improves your 
mood the most

- The person that is the most critical, 
negative

- The most reliable person
- The one that gives you the most in-

formation
- The one who stresses you the most
- The person that…

If there is normal atmosphere of 
trust, it is not a problem to directly 
count raised hands, or we can count 
them from the paper forms after fi-
nishing. If people are afraid to express 
their opinion, think deeply. That is se-
rious. People are afraid to say what they 
think! In that case, you can find out the 
real opinions and attitudes only from 
anonymous research, and even than 
sometimes not. There is also self-cen-
sorship. I do not want to harm myself 
or others. 

Discussion
It is clear that the subject of interest 

for the questioning can be arbitrary, up 
to the needs. You can ask about wha-
tever is interesting for you, what you 
consider important. Nevertheless, you 
have to consider the limits and ethical 
consequences of such methods:
a)  At nowadays conditions, it is im-

portant to ensure the protection of 
personal data, which means the qu-
alified agreement of the participants 
(respondents). Even anonymity may 
not secure the feeling of safety and 
the absence of fears regarding a po-
ssible abuse. It is important to take 
into account the overall atmosphere 
(vibes) of the team (work group).

b)  The details of the specific formu-
lations of the questions are cru-
cial. Unless, these can introduce  
a problem that does not exist in real.  
A question like “Whom would you 
exclude from the team – who does 
not make part of it?” may raise the 
impression of a necessity to name 
somebody like this, even if they feel 
no need to exclude someone. They 
do not want to exclude anyone, but 
they will name someone to satisfy 
you, because you want it. This can 
have very negative consequences. 

c) There is a risk of difficult interpre-
tation of obtained results. At one of 

our former research activities with 
a football team, the results of so-
ciometric questioning showed very 
antagonistic outcomes. To the ques-
tion “Who can easily disassemble 
the team in case of a crisis situati-
on?” – The goalkeeper J. was na-
med (16 votes out of 21 people). To  
a semantically antagonistic questi-
on: “Who can encourage the rest of 
the team and raise the combat spi-
rit the most?” – Again the goalkee-
per J. received the highest number 
of nominations (17 votes out of 21 
people). The coach asked – What is 
this for nonsense? After some con-
siderations, the real meaning of the 
answers showed up: Goalkeeper J. is 
actually the emotional leader that 
can cheer up other players or de-
compose the team completely. From 
the coach position, he received spe-
cial attention since. 

d)  With the highest possible respon-
sibility, it is necessary to look over 
the consequences, the form, and the 
carrying capacity of a possible pub-
lication of the results. Therefore, it is 
important to know what the respon-
dents will be told and how. Otherwi-
se, such questioning or game might 
have adverse, counterproductive 
effects, including a possible decom-
position of the team/group. 

conclusion
This contribution presents several 

types of unconventional diagnostic 
techniques for identifying intragroup 
relations and roles. They allow to ask 
about a broad range of phenomena that 
are of high interest for the managers. 

Mainly it concerns an enlargement 
of the questioning subjects and range 
in sociometry and the use of interac-
tive team games. Illustrative examples 
contain instructions and conditions for 
applying these diagnostic methods in 
practice.
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ABstrAct 
The article deals with the transformation of the role of photojour-
nalism in the contemporary era, characterized by the onset of di-
gital media, internet news, and opinion portals. It states that the 
former exclusive position of quality photographers in journalism, 
especially in the periodical press, is significantly getting lost – to 

the detriment of the media and their audiences. It mentions, as 
an example of exquisite work with photography in daily journa-
lism, the former and defunct daily Prostor. It asks the question 
whether there will be a way in future digital media to rehabilitate 
photography as a source of information and emotion.

keyworDs 
New media, 
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the daily Prostor

Throughout the era of post-November 
1989 journalism, when a freer scholarly dis-
cussion about the media and their future tech-
nological possibilities and professional and 
ethical parameters could finally be launched, 
there is an ongoing debate on the role of im-
age, photography, especially in periodicals. 
Photography traditionally served either as  
a simple illustration (e.g. the arrival of a sta-
tesman and his welcoming at the airport), as  
a punch line of text content (e.g. the final head
-butt of a footballer to the net that decided the 
match result) but also as a self-supporting in-
formation and often also aesthetic phenome-
non. Photography (especially in the field of 
war photojournalism, but also humanitarian, 
social, etc.) itself carried essential factual in-
formation, plus a strong emotional subtext, 
which did not need much or even any verbal 
commentary. In this respect, we have always 
been the birthplace of outstanding photogra-
phers – only to name a few of the areas just 
mentioned – Jindřich Štreit, František Dostál, 
Jan Šibík, and many others. It is no coinci-
dence that an event called Czech Press Photo,  
a competition with a subsequent exhibition of 
Czech news photography, similar to the wor-
ldwide World Press Photo, was established 
here in 1995 (at the initiative of photographic 
journalists Daniela Mrázková and Vladimír 
Remeš).1 

In recent years, the debate on the role of 
image or photojournalism has been transmi-
tted mainly to internet journalism. The main 
reason is the increasingly strong position of 
web media on the ground of the mass media 
and new open possibilities for various forms 

of journalistic work, including the photogra-
phic one. Statistics conducted by official in-
stitutes also testify the transfer of dominan-
ce from classical media to the internet ones. 
While, for example, the printed media, with 
the exception of the tabloids and Sport, show 
a year-on-year decline in the value of sales of 
up to 10%, a number that is devastating, even 
destructive; web-based media regardless of 
opinion focus2 – from Aktuálně.cz to Parla-
mentní listy – show an annual increase up to 
hundreds of percent.3 It is logical. Web media, 
the news and opinion ones, are online, took 
the advantage of speed from radio, took the 
advantage of visual from television, and in ad-
dition, they are interactive, so you can be both 
author and audience, and vice versa. I will not 
delay by listing the advantages and risks of in-
ternet media, perhaps best discussed by Denis 
McQuail in the book Journalism and Society.4 

Unfortunately, what is the most common 
subject of discussion in the background of 
most Czech news and opinion portals, is the 
very careless work with the image. It is usually 
subordinate to fast, dynamic, and flash gra-
phics that force the visitor of the portal to ab-
sorb as many messages as possible in the shor-
test possible time: effective headline, trivial, 
first-time photo-illustration and sometimes 
short lead. This can be understood by the view 
of a person thinking exclusively economically, 
less by the lens of one who perceives the world 
also aesthetically. Internet space is, as they say, 
bottomless and infinite, but in order to suc-
ceed, the publisher must find a way to attract 
and retain the visitor. Usually, this is done just 
and only on the basis of the quantum, even-
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tually the effectiveness of the reports, 
not the quality of opinions, if not other 
factors, first of all, photographs.

It is not, incidentally, a phenome-
non exclusively related to internet me-
dia. The decline in the importance of 
photojournalists is also registered in 
the world print media, where the exc-
lusive position of large photo agencies, 
outstanding and award-winning fil-
mmakers, as well as the media focused 
on photojournalism, is disappearing.5 

At the same time, the term „visual 
gatekeeping“ has been used for years. 
Gatekeeper, or guardian of the imagi-
nary gate, is the one who more or less 
autonomously decides which informa-
tion passes from the editorial table to 
the reader, to what extent, on which 
place by importance and accents of in-
terest. This is a term in media theory 
used for decades. Visual gatekeeping, 
to put it simply, determines the posi-
tion of photography in the media in 
relation to the reader or simply the re-
cipient. It takes into account not only 
the accuracy of the storyline but also 
its emotionality or fun and other attri-
butes. Photographs in the press or on 
the internet can, just as well, only by 
other means to induce the perception 
of the importance of information int-
roduced by the image.

If we were to take these words li-
terally and put at least little stringent 
guidelines into play, then the so-called 
full-format, non-specialized, mainly 
policy and related topics-oriented sites 
would probably not pass any „adul-
thood test“. The role of photography 
on the web, and I repeat that from 
the endless range of different internet 
products we are talking only about 
the news-opinion area, is usually only 

illustrative. There is a politician‘s opi-
nion placed there, along with his por-
trait, ideally, the standard used one, 
notorious, even official or taken from 
ČTK (Czech News Agency) service. 
There is a public event somewhere – 
starting with a demonstration of trade 
unionists and ending with the Prague 
Pride march – most web editors will 
behave the easiest and cheapest way. 
They send one or a maximum of two 
internal photojournalists there (then, 
it must be a quite prosperous medi-
um), and they simply „shoot“ – in the 
old school way – two films and then 
compile something that carries the 
proud name „a photo gallery“, but it 
is usually only a first-set set of some 
illustrative wholes or semi-wholes, ex-
ceptionally even details. But it would 
be difficult for any of them to seriou-
sly compete with what we used to call 
top photojournalism. Add to that the 
raid of technology that allows every 
smartphone holder to feel like a pho-
tographer and it is clear that the rules 
for the role of the photojournalist are 
changing irreversibly, usually for the 
worse. After all, this is a phenomenon 
observable throughout the population, 
not just in the media. The image is per-
ceived as a message, in the best case. 
More often as an illustration. And al-
most never as an „an sich“ message.

That is not to say that it is the fault 
of individual persons or editors. It is  
a defect in the system. We have ceased 
to perceive the quality of this or that 
profession as irreplaceable and the-
refore essential, and have replaced it 
with quantity. But the quantity is usu-
ally quickly forgotten. Perhaps such  
a visitor of mentioned web-based news 
photo gallery will only retain some 

shallow perception of the event, but it 
can – in that degree of triviality – be 
dangerously inaccurate, even manipu-
lative.6 

It is worth recalling the time and 
space where nothing like this was ha-
ppening, where none of the above did 
apply. It was the case of the Czech daily 
Prostor, shortly published in the early 
1990s.7 At that time, the quality of the 
picture accompaniment in the print 
media was relatively generally respec-
ted, but Prostor was the only one who 
had photojournalism as a program. At 
that time, the photo department was 
led by Pavel Štecha, editorial photo-
graphers or contributors were Karel 
Cudllín, Zdeněk Lhoták, Roman Sej-
kot, Tomki Němec, and many others. 
In their stylish and thematic or genre 
engagement, they were different and 
original, but working on a common 
task: On an image-sophisticated, al-
most a luxury daily, which of course 
was due to the „luxury“, but also due 
to some managerial or political cir-
cumstances, predestined to disappear. 
But it was the hour of the glory of the 
Czech photojournalism.

Something like this cannot be de-
sired from web media today. Just be-
cause it costs a lot of money and the 
resulting effect is long-term, you 
do not recognize it on tomorrow‘s 
NetMonitor numbers. In addition, the 
audience is already accustomed to the 
daily, simple information diet, both in 
content and form, and the demand for 
a different approach is probably not 
strong enough to be grasped by some-
one who recognizes the opportunity. 
Aesthetics, but possibly the economic 
one in the future. This cannot be ruled 
out either.
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ABstrAct 
Many human mental activities - writing computer programs, 
mathematical calculations, daily routine („common sense“), 
professional activity, knowledge of natural language, but also 
driving a vehicle require some „intelligence“. The effort of this 
human ability of intelligence to teach computers has laid to the 
foundation for a new scientific field called „artificial intelligen-
ce“. Artificial intelligence is the science of creating machines or 
systems that are characterized by the ability to recognize phe-
nomena, objects and situations, analyse relationships between 
them, thereby creating internal models of the world and making 
meaningful decisions based thereon, including the ability to an-
ticipate the consequences of these decisions and discover new 

ones regularities. Artificial intelligence has now overcome the 
transition from the stage of scholarly theoretical discussions, 
as well as lay fantasies, to the stage of practical applications.  
In practice, it is closely related to computer technology, as one 
of the prerequisites for its practical development is a high level 
of computer technology and one of its objectives is to funda-
mentally change the possibilities and way of using computer 
technology. The aim of this contribution is not only to introduce 
the technology of implementation of human brain functioning 
into the world of information technology, but also some areas 
where artificial intelligence has already found its application, 
including specific examples of use.
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introDuction
What if we reinvented the computer by ta-

king inspiration from the neurons of the hu-
man brain? Thanks to bio-inspired electronic 
components, researchers are highlighting new 
models to boost applications in artificial inte-
lligence.

An artificial neuron capable of recognizing 
figures uttered by different people was the sub-
ject of a much noticed presentation in Septem-
ber 2017. At the time of the Google Home smart 
assistants and the autonomous car, why such  
a summary performance was-it announced as  
a world first by the famous journal Nature?1 

Because the revolution lies in the compo-
nent itself - an electronic neuron, metal cy-
linder a thousand times thinner than a hair 
and implementable circuit. In short, an artifi-
cial nano-neuron „hard“, unlike these famous 
networks of virtual neurons which, while they 
currently allow spectacular applications in 
artificial intelligence (AI), actually designate 
mathematical functions, algorithms, purely di-
gital and impalpable.

BiG enerGy sAvinGs
What good is this new electronic hardware 

store when virtual neural networks are already 
doing wonders in artificial intelligence (AI)? 

Because these, formidable to classify gigantic 
masses of data, are also frighteningly greedy 
energy. A waste related to the very structure of 
the machines on which they turbinate.

„The traditional computers, on which they 
are run, are based on an architecture dating 
back to the 1950s that separates the memo-
ry and the computing centre into two distinct 
blocks”, explains Damien Querlioz2 in journal 
Nature, “therefore, a calculation, even simple, 
sometimes requires to fetch data stored far to 
the microelectronics scale. However, virtual 
neural networks have the particularity of per-
forming calculations, albeit very simple, but in 
massive quantities and in parallel with often 
many redundancies „. Hence, sometimes, terri-
ble traffic jams energy to access the memory. 
This is how the program AlphaGo, Google‘s AI 
which recently crushed the greatest go champi-
ons, consumes ten thousand times more ener-
gy that a human at the same game table. The 
AlphaGo program, which recently crushed the 
greatest go champions, consumes ten thousand 
times more energy than a human at the same 
game table.

„Thanks to its neuron-synapse circuits, our 
brain has a memory (stored in synapses) placed 
closest to the computing centre (symbolized by 
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neurons),“ says Damien Querlioz. This 
highly distributed architecture proves 
to be extremely effective in parallel pro-
cessing the myriad of simple operations 
required to recognize sounds or images. 
On the other hand, it is less adapted to 
the classical calculation. If one succeeds 
in building neuromorphic chips, assem-
bly of artificial components mimicking 
neurons and biological synapses, they 
will be dedicated only to the tasks of AI 
where the excellent ones although too 
expensive networks of current neurons 
are cantoned (recognitions of forms, 
sounds, etc.). And the eventual com-
puter of the future which shelters there 
would keep preciously its traditional 
microprocessors.

The electronics giants have not been 
mistaken. IBM, Intel, Qualcomm, all 
develop their own neuromorphic chip. 
Their approach may seem timid, arti-
ficial neurons and synapses are built 
from conventional silicon transistors. 
Present in the brain in numbers ten 
thousand times larger than neurons, sy-
napses play an equally important role. 
In particular, researchers are trying to 
reproduce a characteristic of these in-
terneuron channels, their plasticity, 
that is to say their ability to strengthen 
or depreciate over time to promote the 
wiring between useful neurons. The 
amplitude and the duration of the pul-
ses that the artificial synapse receives 
cause a variation of the resistance of the 
material. This property is very similar 
to the plasticity of biological synapses.

Now, let‘s take a look at some areas 
of practical use of AI.

1. we turn weAtHer into Business 
oPPortunities tHAnks to Ai

A Story of Seasons
« In a volatile and uncertain exter-

nal context, Metigate has developed  
a platform that improves by 20% the 
performance of companies. How? By 
anticipating the impact on consumer 
behaviour of the most-important exo-
genous factor – weather, and by inte-
grating this data into marketing, BI and 
operational processes. A true must-ha-
ve considering the huge volatility of 
weather on a daily basis and the mo-
dification of the cycles of the seasons, 
directly due to climate change. »3 

Weather for Business Insight
The predictive impact of weather on 

your activity creates new commercial 
and operational opportunities because 
it helps you take better decisions, and 
can be used as a trigger for marketing 
and operational activation.

But mismanaged, it leads to frustra-
tion and a lack of gain. Indeed, weather 
impact is often hidden, and difficult to 
assess. Artificial intelligence is the only 
solution to understand it accurately, 
and to activate it efficiently.

AI finally allows us to realize our 
project of management of the weather-
sensitivity of our products. It is the ideal 
tool to optimize the entire chain with 
respect to the impact of the weather, 
with an improvement in sales and store 
margins.

Why Weather Forecasts Are Not 
Always Perfect?

Decades of experience, computing 
power, huge amounts of data, and now 
artificial intelligence. Why do not these 

Fig. 1 A Few Examples of Weather Impact
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digital systems still provide near-per-
fect forecasts?

Weather forecasting was one of the 
first scientific fields to make use of nu-
merical simulation. By the end of the 
1940s (first numerical weather predic-
tion by a team led by Jule Charney and 
John Von Neumann in 1950), and even 
virtually 30 years earlier in the visiona-
ry work of Lewis Fry Richardson, who 
laid the groundwork and described 
even what could be a meteorological 
forecast factory.

Since then, forecasting systems 
have been progressively developed for 
all environmental sciences: meteorolo-
gy, oceanography, air pollution, river 
hydraulics, climate, etc. But then, with 
decades of work and experience, bene-
fiting from the exponential growth of 
computing power, fuelled by colossal 
amounts of data (including satellites), 
and now drenched in the artificial in-
telligence revolution, why these digital 
systems still not provide near-perfect 
forecasts?

To try to understand this, let‘s start 
by describing what a forecasting system 
is in these application domains. Abo-
ve all, it is based on the knowledge of 
the physics of the phenomena invol-
ved. These physical laws, which gene-
rally reflect simple principles such as 
the conservation of mass or energy, are 
expressed in the form of mathematical 
equations. Many are known since the 
works of great scientists like Euler, Fou-
rier, Navier, Stokes, Coriolis or Boussi-
nesq two centuries ago.

These equations, which involve 
speed, pressure, temperature, are howe-
ver too complex to be solved exactly, 
and we will build a numerical model to 
solve them in an approximate way (but 
not approximate.). In other words, we 
replace the exact mathematical equati-
on by an approximate expression com-
putable by a computer.

But, as Niels Bohr, a genius physi-
cist and great provider of quotations to 
posterity, put it: „To foresee is very di-
fficult, especially when it concerns the 
future“. Thus our numerical model will 
be useless for predicting the situation 
of tomorrow if it is not well calibrated, 
that is to say as precise as possible about 
the situation of today. Your state of he-
alth after a fall will be far from the same 
as you stumble on a sandy beach or the 
top of a cliff 30 meters, and a perfect 

knowledge of the law of gravitation will 
not change anything. In concrete ter-
ms, this means that the values of all the 
variables of the model must be fixed at 
a given moment, and therefore use the 
observations available at the same time. 
Very sophisticated mathematical tech-
niques have been developed for this, 
which are referred to as „data assimi-
lation“. At this point, we have a system 
that, using current state data, is able 
to predict a future state. To perfect the 
whole, we even try most often to assess 
the reliability of this forecast. This is for 
example the „confidence index“ asso-
ciated with the weather forecasts. The 
mountaineer, the sailor, or more simply 
the cyclist, knows its importance, and 
will make prudent choices if the uncer-
tainty is great.

This uncertainty is generally evalua-
ted by „ensemble forecast“ techniques, 
consisting of making many forecasts by 
slightly disturbing each time a parame-
ter of the system, like its initial state. 
If the forecasts remain very consistent 
between them, then we will say that the 
forecast is reliable. If, on the contrary, 
they show strong disparities, the fore-
cast will be considered as uncertain.

A very accurate forecasting system 
would mean very little uncertainty in 
all possible situations. In this field of 
geophysical fluids, there are significant 
errors at all stages:
– From the equations, already - one 

does not understand all the physics, 
and one thus represents it imper-
fectly. The physics inside the clouds 
for example is still far from being 
perfectly understood.

– In the numerical part then – which 
in essence is an approximation. In-
capable, even with the best computer 
in the world, to calculate the appro-
ximate solution in any place and at 
any moment, we will be satisfied to 
do it on a mesh, that is to say in po-
ints distributed geographically (the 
numerical models today, however, 
they frequently consider the trifle 
of tens or hundreds of millions). By 
doing so, we cannot represent what 
happens at scales smaller than that of 
the mesh, and we will either choose 
to ignore it completely or try to si-
mulate the effect of these small sca-
les not shown on the solution. This is 
called a sub-mesh parameterization, 
an extremely difficult art.

– In the description of the existing fi-
nally - one does not know perfectly 
the current temperature in any point 
of the ocean, nor the permeability of 
the soil everywhere on Earth. And 
if the assimilation of data explained 
above makes it possible to partially 
remedy this, it is based on the use of 
measures which in essence include 
errors, instrumental on the one hand 
and representability on the other 
hand (for short, the quantity repre-
sented in the model is not necessarily 
measured directly, and in addition 
this measure is neither at a place nor 
at a time corresponding to the mesh 
of the model).

  If we add to this the famous butter-
fly effect popularized by Edward Lo-
renz, that is to say the fact that, for 
certain flows or scales, a slight initial 
difference can lead to a completely 
different situation after a while, there 
is finally something to be pessimistic 
about the ability to predict reliably. 
And yet, whatever one may say in 
the queue at the bakery or butcher‘s 
shop, the quality of the forecasts is 
now much better than a few years 
ago, let alone decades.

  Let‘s be honest, if we miss a weather 
forecast today, it‘s not because it ra-
ined all day when it was sunny, but 
more likely because the rain arri-
ved two hours earlier that has been 
announced, or that the cloud front 
was shifted 40 km/s. The previous 
litany of errors shows that there is 
still room for future improvements. 
Should the advances in computing 
and the boom in artificial intelligen-
ce make us optimistic and make us 
dream of the future that would see 
their weather well anticipated? It‘s 
actually more complicated than you 
might think.

Computing Power and AI to the 
Rescue?

What are more powerful computers 
for?
– To use more expensive numerical 

methods, because more precise: the 
numerical solution is then closer to 
the exact solution of the mathemati-
cal equations. This is fine, but as we 
have seen, these equations are in-
complete and this numerical appro-
ximation error is only a small part of 
the problem.
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– To increase the resolution, that is to 
say the fineness of the mesh. One 
could then say that one goes there 
again, mechanically, to reduce the 
error of numerical approximation. 
That‘s right, but the devil is in the 
details. By increasing the resolution, 
we represent a richer physics, new 
phenomena are present, some of 
which may be misunderstood, and 
feedbacks appear which we did not 
necessarily suspect the magnitude. 
And we must ultimately understand 
all this, and tweak a new setting of 
what we have called the „sub mesh 
parameterization“. In short, incre-
asing the resolution is usually still 
absolutely necessary for the applica-
tions we are talking about, but comes 
with a heavy work of physical unde-
rstanding and adjustment before 
achieving a real gain in accuracy.

– Better quantify uncertainty (impro-
ve the confidence index) by making 
more simulations possible.

  And artificial intelligence in all this? 
We are told that AI is capable of ana-
lysing everything and predicting eve-
rything. So, can it help here? In fact, 
the contribution of AI is particular-
ly spectacular on disparate data and 
/ or on subjects whose behaviour is 
based on poorly known or non-exi-
stent laws. However, for geophysical 
fluids, the mathematical equations 
currently used are already a good re-
presentation of real physics, and data 
assimilation often makes it possible 
to combine measurements and mo-
dels in an almost optimal way. So we 
are in a context where the AI should 
not be expected as a “messiah”. On 
the other hand, it can certainly be ex-
tremely useful for everything that is 
out of context. For example, all that 
is a physics still poorly understood in 
these forecasting systems. The com-
plex interactions between the ocean 
and the atmosphere, micro-physics, 
sub-mesh parameterizations, etc. 
Scientists are now seizing all these 
subjects to arms the body.

  And the human in all this? Let us not 
forget, however, in this wide panora-
ma, an essential factor - the human 
know-how, the turn of the scientist 
modeller. Forecasting systems are 
complex machines, and this one re-
gulates them meticulously, and in 
fact realizes the compensation of 

error. In the same way that, to ob-
tain a better pie, we compensate at 
the moment the too high acidity of 
the fruits available to us by exceeding 
the amount of sugar prescribed by 
the recipe, the modeller knows how 
to adapt his system so that it provi-
des the best possible results. A direct 
consequence is that to bring to the 
system what should be an improve-
ment (a better method, a new para-
meterization, etc.) is often disappo-
inting at first, or even deteriorates 
the quality of forecasts.

  Indeed, the introduction of this no-
velty puts down the subtle balance of 
the settings of the model. Thus, when 
one thinks of being able to improve 
an element of a modelling system, 
the path is often still long before it 
improves the forecasts themselves, 
because it goes through a new phase 
of adjustments.

Which comparison should I conclude 
by?

More than by spectacular leaps of 
hare under EPO4, as it may be the case 
in certain scientific fields where the in-
vention of a new instrument or a new 
theory generates a real revolution, the 
knowledge and the prediction of the 
geophysical environments like the at-
mosphere or the ocean progresses with 
small regular steps of turtle, less ro-
mantic, but equally effective over time. 
In this respect, the AI is a new resource 
enriching the panel of available tools. 
Without revolutionizing the discipline, 
it will undoubtedly bring new advances. 
The turtle goes on its way.

2. ArtiFiciAl intelliGence HelPs tHe 
Police

We are in 2019 and artificial intelli-
gence is more and more present in our 
daily life. It not only gives the floor to 
our smartphones but now controls our 
equipment, manages our news feed, tar-
gets our ads, automatically controls our 
passports, drives us, but can also pre-
dict future crimes. Do you remember 
Minority report?5 This film with Tom 
Cruise that describes a dystopian futu-
re where criminals are arrested before 
even taking action? In 2002, the release 
date of the film, this scenario seemed 
unlikely and yet more and more police 
service use predictive software based on 
artificial intelligence.

What is predictive policing?
In theory, predictive policing is ba-

sed on the exploitation of machine lear-
ning algorithms incorporating complex 
statistical models. It sounds complica-
ted, but more simply, it is a software to 
process a large amount of information 
to determine where and when future 
crimes can take place. Some programs 
even provide the identity of the future 
offender and potential victims.

The first predictive policing software 
appeared in the United States in the 
late 1990s. The most popular software 
is Predpol6. This tool identifies areas of 
risk (hotspot), where crime is most li-
kely to occur according to the statistical 
model used in seismology. This service 
has convinced dozens of cities in the 
United States. The software compiles the 
data of the reports of the investigation, 
the follow-up of arrests but also calls to 
the 911. Then the software will highlight 
the places where the crimes are likely to 
happen in order to predict the places to 
be monitored first. Predpol focuses on 
places, not people. The types of offenses 
concerned are burglaries, theft of cars 
and theft in public places.

In 2016, the French gendarmerie 
tested a software called Predvol, it was 
an internal tool experienced in the Oise 
and which was intended to anticipate 
the theft of vehicles depending on the 
geographical area. The software, based 
on statistical data from the last 5 years, 
made it possible to highlight the areas 
at risk so that the gendarmes could con-
centrate on these areas. Unfortunately 
the experiment was not conclusive, ac-
cording to the testers calculations tend 
to always bring out the same spots, the 
same hot spots in the same places. In 
other words, it did not provide additi-
onal information. In view of the results, 
this tool was finally abandoned, but the 
gendarmes did not stay there.

Detection of future criminals
Software makes it possible to pre-

dict who will potentially commit a cri-
me or be a victim of such an act. One of 
the best known in the United States is 
the predictive tool used in Chicago to 
identify potential perpetrators of offen-
ses based on criminal records but also 
the analysis of social networks of indi-
viduals. Twitter, Instagram, Facebook 
become the new allies of the scientific 
police. This tool, referred to as the Stra-
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tegic Subject List (SSL), is more com-
monly known as the Chicago Heat List7. 
It makes it possible to establish the pro-
bability that an individual is engaged in 
a shooting, as victim or author.

Even closer to us, our Anglo-Sa-
xon neighbours are currently testing 
an artificial intelligence-based mass 
surveillance algorithm. The system, 
called the National Data Analytics So-
lution8 (NDAS), uses a combination of 
artificial intelligence and statistics to 
try to determine the risks that a person 
commits a crime with a weapon or falls 
victim to such an act.

But unlike the film Minority Report, 
the Chicago and UK police do not stop 
potential future offenders but offer the 
latter means of support and support, to 
avoid any criminal behaviour.

Since 2018 the software Paved for 
predictive analysis of delinquency is 
used in France. It is a software created 
by gendarmes that provides access to  
a map of France with heat zones corre-
sponding to burglaries or attacks on 
vehicles. This software works with data 
from the police and gendarmerie, com-
bined with socio-economic data (stati-
stics). All data is subject to anonymiza-
tion to ensure the protection of privacy.

Artificial intelligence could also be 
used to process a large amount of video, 
for example, if we recover twenty-four 
hours of surveillance images, it would 
take hundreds of investigators to view. 
But now with the progress of artifici-
al intelligence, we are able to identify 
that nothing happens on this sequen-
ce, and so to pass, or to tell computers 
to recognize a face. When it comes to 
image exploitation and people identi-
fication, there is still a lot of room for 
improvement. Artificial intelligence 
should allow, for example, to identify in 
the crowd individuals with bizarre be-
haviour. Artificial intelligence could be 
used in the area of forensic science to 
process images, compare writings, read 
on lips and more.

In Belgium, the artificial intelli-
gence used in the intelligence analysis 
software helps the police to solve their 
investigations, exploring, among other 
things, ways in which agents of flesh 
and bone would not necessarily have 
ventured, lack of time, resources, im-
partiality, etc. In Spain a software in 
the test phase would identify false com-
plaints. The possibilities of exploiting 

artificial intelligence in police matters 
seem endless.

In Europe and the United States, 
we are still far from the scenario of Mi-
nority Report and its preventive arrests 
but in China it is already the case. Sin-
ce 2016, preventive arrests have taken 
place on the basis of prediction es-
tablished by software exploiting big 
data. The Chinese government exploits, 
among other things, images of video 
surveillance with facial recognition, 
bank movements, health data and WiFi 
connections.

 In France, the ANACRIM9 soft-
ware has been used since 1994 after 
having proved itself in Belgium and the 
United Kingdom. In fact, the software 
called ANB serves as a support for this 
method. The AnaCrim method makes 
it possible to organize and visualize 
the links between all the information 
contained in a judicial procedure. The 
entirety of the data is rendered in the 
form of both event (place protagonists 
in time and space) and relational (re-
lationships between actors) diagrams. 
In practice, all you have to do is enter 
in the program all the elements and 
indices of an investigation - names, 
places, photos, schedules of the witne-
sses (schedules, itineraries, successive 

declarations, justifications), etc. Once 
the database is built, the software es-
tablishes a chronology of facts in time 
and space. It allows you to highlight 
tiny elements, highlight contradictions, 
analyse inconsistencies and make new 
assumptions. Thanks to it, the police 
exploit new directions and develop new 
strategies of hearing in order to obtain 
confessions.

The software is a valuable aid, howe-
ver it does not replace the investigators. 
It allows not to drown under the mass 
of information, to draw the important 

material, and also allows to solve some 
„cold case“ by passing in the algorithms 
the thousands of PV10, testimony, audi-
tions. It identifies links that the human 
brain is not able to achieve in the face of 
such amounts of data.

These programs, by definition, can 
only be used in connection with cri-
mes already produced. Like what seems 
quite natural in medicine, and more 
recently in industry, where we try to 
prevent as well as cure or repair resear-
chers have recently proposed artificial 
intelligence algorithms capable to anti-
cipate crimes, acting out. The European 
project VALCRI (Visual Analytics for 
Sense-Making in Criminal Intelligen-
ce Analysis) has resulted in a system 

Fig. 2: Image of a control center during an exhibition in China. Visitors are filmed by security cameras 
incorporating facial recognition. 
Source: https://www.police-scientifique.com/articles-recents/lintelligence-artificielle-au-secours-de-la
-police/

The force believes that the system can help them identify patterns and common traits associated with these 
types of crimes. https://www.cbronline.com/news/national-data-analytics-solution
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of identification of individuals most 
likely to act. Currently being tested in  
a United Kingdom count, it is based on 
statistics compiled by the AI, from data 
of local and national police (register of 
people arrested, searched, or impriso-
ned previously) of the last 3 years. The 
system of semantic analysis of criminal 
intelligence allows, for the time being, 
to send to the identified persons the so-
cial services to avoid the passage to the 
act. A haven of peace and tranquillity 
for our societies in perspective. The de-
signers of the software reassure us that 
it is not a priori to deprive individuals 
of freedom even before they commit 
any act of delict.

Nevertheless, the concern about this 
software is real, and raises many ethical 
questions. One of the points concerns 
the use of personal and morphological 
data that could be derived from social 
networks and used outside any legisla-
tive framework, while searches, arrests 
and searches are supposed to be strictly 
controlled administratively.

Moreover, in seeking to protect 
society, the logical consequence of  
a predictive police could be a preventive 
police force, which could have the mi-
ssion of depriving individuals of their 
liberty before a hypothetical crime was 
committed. Finally, another risk is that 
the people targeted will necessarily be 
primarily people who have already had 
to deal with justice. Real life in some 
ways, in any case permanent suspicion. 
AI could predict future crime based on 
an individual‘s past, and propensity to 
harm. Why not soon discover an emba-
rrassment at the origin of a favourable 
ground of violence in the individual, 
and a whole group of population would 
be put under surveillance. The advant-
age of such software could be real, the 
risks of drift are just as much, all the 
more put in the hands of a leader a little 
too authoritarian.

3. How tHe Ai trAnsForMs tHe 
ProFession oF MAnAGer

Faced with the development of di-
gital and artificial intelligence, a man-
ager begins its metamorphosis. He faces  
a new challenge, finding the right ba-
lance between humans and AI. What 
artificial intelligence will change for 
managers? In the future, the role of de-
cision-maker will not escape the great 
upheavals of AI. Many of them predict 

that artificial intelligence will change  
a significant amount of jobs, especially 
intermediate jobs. However, its maturity 
is very variable according to the functi-
ons of the company. Some are excellent 
candidates for AI, such as the accounting 
function that relies more and more on 
the robotic process automation (RPA)11. 
Others seem at first sight more herme-
tic to this revolution, especially all those 
requiring a large number of human in-
teractions. Among these, the managerial 
function occupies a very special place. 
The activities of managers can easily be 
mapped according to three axes:
– Decision-making,
– Coaching and team motivation,
– The definition and execution of  

a strategic vision.

A priori, difficult to delegate such 
skills to a machine. However, the ma-
nagerial function will not be spared by 
this technological upheaval.

Ai AnD Decision-MAkinG
In decision-making, many algo-

rithms are emerging to provide predic-
tive and prescriptive solutions. Indeed, 
when it has enough data, the AI is able 
to make decisions to make an action re-
liable, to optimize a mode of operation 
or to avoid an incident. In the industrial 
field, let us take the example of a fore-
man who has to anticipate the repla-
cement of certain critical parts on his 
production machines. An AI trained to 
analyse the sounds emitted by the latter 
can thus accurately indicate when it will 
replace a particular room, just before it 
breaks, just by analysing the sound be-
haviour of machines in operation. 

In the field of marketing, and more 
specifically digital marketing, an AI that 
has been trained to combine the infor-
mation „slogan + image + profile data 
of the audience + results of the cam-
paign“ will be able to provide sufficient 
guidance to guide decision-making re-
garding future advertising campaigns. 
In the field of economic intelligence, the 
analysis of satellite images by artificial 
intelligence algorithms already makes 
it possible to identify very precisely the 
level of activity of an industrial zone. 
For example, AI is now able to determi-
ne, through satellite image analysis, the 
production level of a car manufacturer 
(cars entering and leaving a car park) or 
an oil refinery (number of trucks unloa-

ding crude oil). Such data are highly va-
lued by economic and financial analysis 
institutes and then allow their clients to 
direct their strategic decisions.

On the basis of these elements, it 
seems clear that the potential of AI in 
decision-making will grow steadily. De-
pending on the sector and the field of 
activity, however, it may vary. Someti-
mes AI will support the decision-ma-
king process and at other times it will 
simply replace the manager in this task.

Ai AnD coAcHinG AnD teAM MotivAtion
A priori, entrusting an algorithm 

to frame and motivate the teams seems  
a crazy idea. However, the latest advan-
ces in deep learning (this branch of AI 
capable of analysing and interpreting 
natural human language, including ar-
tificial neural networks) lead to consi-
der things from another angle.

Indeed, thanks to the analysis of 
face micro expressions, posture, words, 
written messages, the AI will soon be 
able to detect the signals of disengage-
ment and demobilization of employees. 
A medical solution can already detect, 
in just five minutes, a depression or po-
st-traumatic stress disorder in a patient, 
analysing, among other things, the am-
plitude of the smile, the elusiveness of 
the eyes and the intonations of the voice 
and pronunciation of vowels.

AI also makes recommendations. 
The company Cogito12 has developed 
software for call centres that can detect 
customer dissatisfaction signals by ana-
lysing telephone conversations (tone of 
voice, speaking speed, etc.) and provi-
ding advice in the form of coaching call 
centre employees.

Even if all this is still experimental 
enough, artificial intelligences will in-
creasingly be able to provide services 
related to coaching and team motiva-
tion. However, it seems necessary to 
check the acceptability of such techno-
logical solutions to employees who risk 
being analysed and advised by algo-
rithms every day.

Ai AnD tHe DeFinition AnD execution oF 
A strAteGic vision

The more we move towards leader-
ship activities, the lower the influence of 
AI. This is the case of defining and exe-
cuting a strategic vision. It is important 
here to distinguish two types of visions. 
The first is „personality-oriented“, that is 
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to say, inseparable from the personality of 
the wearer. It is found in emblematic bo-
sses. This is not possible to be modelled 
by an algorithm and there is no vision but 
visions as multiple as there are different 
manager’s leaders. The second is a „finan-
cial results“ oriented vision, which relies 
more on rational criteria such as the opti-
mization of turnover. However, the latter 
is by nature much more easily possible to 
be modelled and therefore runs the risk 
of being eventually cannibalized by AI.

DeveloPinG coMPleMentArity oF 
MAnAGers witH Ai

Managers will have to deepen their 
complementarity with AI, learn to colla-
borate with it, and develop a critical view. 
Only under such conditions can they be 
augmented rather than replaced by it. 

For this, they will have to move more 
and more towards leadership activities. 
The development of a unique vision will 
be a valuable asset, as will the ability to 
coach and motivate troops by focusing 
on all that AI does not master such as 
listening, empathy and benevolence. 
They will also need to learn how to work 
with AI to benefit daily. They may, for 
example, rely on algorithm analysis to 
base their decisions or consult an artifi-
cial intelligence to detect distress signals 
issued by their teams. Finally, they will 
also need to gain a critical view of the 
analyses and advice provided by the AI. 
This implies important changes in the 
definition of the role of manager. He will 
have to give up some decisions and some 
analyses, and thus give up his power to 
an algorithm. However, he will also have 

to develop everything that distinguishes 
him from the AI, namely a strategic vi-
sion of his own, listening attentively and 
benevolence to his employees.

conclusion
Creating a comprehensive artificial 

intelligence will require a great deal of 
effort from researchers, scientists and 
engineers, and it will be necessary to 
bring together experts from a wide va-
riety of industries. Since the main idea 
is to create a machine that is at the same 
intelligence level as the average person 
and eventually will surpass that level, 
it will be necessary to understand and 
formally describe human intelligence as 
such. This will require extremely large 
and currently incalculable human and 
material resources.13 

Source: https://www.gstatic.com/kpui/social/twitter_32x32.png
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Three theories – one, which relates 
to the life evolution, other two descri-
bing gravity and matter, meet in the 
space on Planck‘s scales. Is it a coin-
cidence? This fact does not tell us the 
following: although the predictions of 
space on Planck‘s scales seem to bee 
impossible, they need to be taken into 
account and it is wise to look for ways 
how to approach their verification.

1) PlAto‘s worlD oF iDeAs [4]
Already 2,400 years have passed since 
the Athens Philosophical School of the 
great Greek philosopher, teacher and 
mathematician Plato. Since then, about 
100 human generations walked on the 
planet Earth. Newerthless, Plato‘s wor-
ld of ideas has survived to the present. 
Vithis brilliant thinker was at the begi-
nning of humanity‘s knowledge.

An excellent introduction to the 
whole of Plato‘s idealistic philosophy 
and his teachings on the ideas and 
function of the soul in ideas is the fo-
llowing part of the parable of the Cave 
in Plato‘s Constitution: 

„Think of people as in a cave-like 
underground dwelling, which has a long 
cave-wide entrance open to the light; in 

this dwelling, they have been tied to their 
feet and neck since childhood, so they 
stay in the same place and see only for-
ward but cannot rotate heads, because 
they are tied to them, fire is burning high 
and far behind them, and there is a tran-
sverse path at the top between the fire 
and the bound prisoners, along which 
the built wall thinks.

There are people walking along this 
wall and wearing all kinds of tools above 
the wall, as well as the forms of humans 
and animals of stone and wood, and 
made of all kinds, with one of the carri-
ers resembling, talking, and then silent. 
Your picture and the strange prisoners 
are weird.

Similar to us, I answered; for such pe-
ople would certainly not see from them-
selves or their species more than shadows 
cast by fire on the opposite wall of the 
cave. And what about objects worn along 
the wall? Wouldn‘t they see so many of 
them? And if they could talk to one ano-
ther, they would surely think that those 
names that give what they see in front of 
them indicate real objects.

And what if the prison reflected both 
the counterpart and the echo? Whenever 
one of the previous carriers speaks, do 
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AnnotAtion
This vision tries to find the deepest possi-
ble view at the universe and the man in it. 
It is based on hypothesis which are on the 
knowledge border of the contemporary ci-
vilization.
It is based on hypothesis of „Awareness 
in the Universe“, created in collaborati-
on between mathematician, physicist and 
cosmologist Roger Penros  and anesthetist 
-Stuart Hameroff.
It also follows the hypothesis „Loop 
Quantum Gravity“, which is based on 
the general theory of relativity and quan-
tum theory with its main conclusion is 
that the spacetime is not continuous but 
grainy.
The vision also predicts that the universe, 
according to the most acclaimed contem-
porary model, which is the mathematical 
model ΛCDM, may have a control sys-
tem placed on Planck‘s scale in a space 
named after giants of the past and pre-
sent – Platon, Planck and Penrose.
In the conclusion it deals with the ques-
tion how to approach these predictions. 
One of the possibilities he sees in a way 
how to verify the loop quantum gravity 
conclusion: the spacetime is not conti-
nuous, but it is grainy.

Diskuse/Discussion

Vision of the Universe Functioning 
on the Deepest Microworld Level – Plato‘s, 
Planck‘s and Penrose‘s space
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you not think that only the shading sha-
dow would be the origin of that voice? Just 
watch, one of them is freed from the bonds 
and forced to stand up suddenly and turn 
the neck and go and look up to the light. He 
would feel the pain of all this, and for the 
eyes in his eyes he would not be able to look 
at those objects whose shadows he had seen 
at the time: What would he say if someone 
had said that he had only seen the delusi-
ons, but now he was right to be much clo-
ser reality and turned to more real objects? 
And if he would force him to look into the 
light himself, that his eyes hurt, and that he 
would turn and run to what he could see, 
and thought that this was indeed more ob-
vious than what was shown to him?

Plato‘s world of ideas of „true reality“ 
is a world of ideas that always remains the 
same.

2) Penrose AnD HAMeroFF‘s „sPAce 
consciousness HyPotHesis“ oF 2014 [1]
Penrose & Hameroff ‘s „Space Cons-
ciousness“ continues in Plato‘s thoughts 
and represents a great historical divide 
in science aft er 2,400 years. Th e current 
state of the art is incorporated into this 
hypothesis. It is rebuttable and that is in-
deed, aft er long centuries, a huge advan-
cement of science and civilization, which 
moves us up.

Professor Roger Penrose (1931) is an 
outstanding mathematician, theoretical 
physicist and cosmologist. He collabo-
rated with world-renowned theoretical 
physicist professor Stephen Hawking 
(1942–2018) on a mathematical model 
that predicted Hawking‘s phenomenon, 
which is the heat radiation of black holes. 

In 1988, he and Stephen Hawking won 
the Wolf Physics Prize.

Stuart Hameroff  is a professor at the 
University of Arizona and is most fa-
mous for studying consciousness.

Th e basic ideas of the „Space Cons-
ciousness“ hypothesis are:
1. Consciousness is generated by quan-

tum vibrations of microtubules in 
brain neurons. 

2. Th e quantum vibration of micro-
tubules is related to the information 
contained in it itself the space-time 
Penrose calls awareness.

3. Awareness is everywhere in the uni-
verse and is interconnected.

4. Awareness compares Penrose to the 
Th ird World of Karl Popper (1902–
1994).

5. Awareness compares to Plato (427 
BC - 347 BC) „Th e World of Ideas“.

6. Our universe is just one of in series 
(big bang-big crash).

7. Awareness is able to survive the big 
bang and gradually to evolve.

3) MAx teGMArk‘s consciousness MoDel 
2016 [ 2 ]
Beginning of Max Tegmark’s quote.
„I believe that consciousness is the way 
in which they perceive information 
when it is processed in a certain com-
plex way, and that the particular kind of 
consciousness that we humans perceive 
is created by the model of yourself in our 
brain interacting with the world model 
in our brain. For example, information 
input from our senses is constantly help-
ing our model of the world to follow 
the key aspects of what is actually hap-

pening in external reality, while the in-
formational output in the motor cortex 
of your brain is driving your muscles to 
infl uence external reality, for example by 
turning to the next page of this book.“
End of Max Tegmark’s quote.
Let us assume that the consciousness 
model of Max Tegmark is correct. Th en 
the question arises: how do neurons in 
brain centers (that’s in the inner reali-
ty) interpret external reality? Photons 
bring information about the external 
reality, enter the eye, cross the ophthal-
mic lens, which creates an inverted im-
age on the retina (where there are about 
106 neurons). From the retina in the eye, 
this information is transmitted by syn-
apses (electrochemical bonds between 
neurons) to the respective brain centers 
where it is further processed.
Man is part of reality, not a non-partici-
pating observer.
We look at it from within and explore it.
With the help of instruments, we observe 
reality from atoms to distant galaxies. We 
don’t think about the fact that reality can 
look diff erent in the everyday life.
Consider the following four hypothetical 
options for quite diff erent views of reality.
1. Imagine that we observe atoms in 

time intervals of 10-15 to 10-18 seconds 
to a level that is 10-10 meters and their 
cores are 10-15 meters. Th en we would 
see the details of all the processes tak-
ing place there. Th ey are chemical, 
thermal, nuclear atomic fi ssion, and 
atomic fusion. So today we could al-
ready have a nuclear fusion power 
plant that supplies electricity to the 
public grid.

2. Imagine that we see quarks and gluons 
of the dimension meters-18 in less than 
of seconds 10 -35. Th en we will see the 
gluon plasma quark, where there are 
free quarks and gluons. In the history 
of the universe we have found, there 
was a separate gluon plasma quark at 
about 10-35 seconds aft er the Big Bang 
to give protons and neutrons at 10-6 
seconds aft er the Big Bang. Th e gluon 
plasma quark is produced for a very 
short time at accelerator particles at 
proton collisions at a rate very close to 
that of vacuum at 299,792,458 m s-1.

3. Imagine that ourobservations are in 
real time up to the depth of Planck’s 
microworld is 10-35 meters and 10-

43 seconds. Th en we would see the 
spin networks described in section 4) 
Loop Quantum Gravity.

EXTERNAL REALITY

INTERNAL REALITY

sensory input motoric output

INTERNAL REALITYINTERNAL REALITY
MODEL 
OF THE 
WORLD

MODEL 
HERSELFConsciousnes

Self – 
awareness

Source: [2]

Fig 1. Conciousness Model 2016
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4. Suppose that somewhere in the universe there is a civili-
zation based on a different combination of Mendeleyev’s 
system of elements than ours. Will this hypothetical alien 
civilization perceive external reality just as we humans on 
planet Earth do? Will her consciousness work like ours?The 
future can bring us new knowledge.

4) looP QuAntuM GrAvity [8]
Loop quantum gravity is based on General Theory of Relativ-
ity and Quantum Theory. It formulates these two theories us-
ing the new mathematical apparatus of Ashtekar’s variables to 
make them compatible. This process began in 1986.
Loop quantum gravity is based on these two assumptions.
1. The general theory of relativity is valid.
2. Quantum theory is valid.
 Loop quantum gravity was in the first stage derived by ca-

nonical quantization.
 In the second phase loop quantum gravity was derived by 

covariant canonical quantization which gives the following 
conclusions:

1. Spacetime is not a stage.
2. Spacetime is part of physical reality.
3. Space-time is not continuous it is grainy.
4. Spatial time is quantized, which is expressed by a mathe-

matical model – spin network and spin foam. It is a math-
ematical model that allows us the deepest view into reality.

5. There are 1.8948782 x 10183 nodes of spin network in the 
observable universe which has radius of 1026 meter. 

6. The nets of the spin network are Planck cubes of 10-105 m3.
7. The grid connectors are Planck pads 10-70 m2.
8. It places matter and nodes in the nodes of the spin network.
 Spin networks can be mathematically described as plots of 

one-dimensional polymer-like fibers. If we could observe 
the nature with the greatest possible magnification, space 
and time would dissolve and the spin net would ascend. 
There is „void“ between these plots.

 Spin networks do not exist in some space but they create 
space themselves.

 The fact that space is not homogeneous can be demonstrat-
ed on an example of a plasma screen image, which also con-
sists of small pixels that cannot be recognized from a greater 
distance.

 According to the loop quantum gravity, the whole reality 
comes from the superposition of the fluctuating mesh of 
spin networks at the submicroscopic level. We ourselves and 
all we know are only patterns in spin networks.

5) strinG tHeory
1. The basis of the mass is one-dimensional strings with  

a Planck length of 10-35 meters. The particular particle is given 
by the frequency of the string vibration.

2. Interactions take place by connecting and disconnecting 
strings.

3. String theory unifies the general theory of relativity and 
quantum theory.

4. The Universe in the String Theory has 11 space dimensions 
and one time dimension. Additional dimensions are rolled 
up and not observable.

 The current superstring theory admits supersymmetric parti-
cles - essentially in unlimited quantities.

 That is why it is very difficult to verify string theory in this 
way.

 Great hopes were put into the LHC particle accelerator. So 
far, supersymmetric particles have not been detected. Per-
haps, it will be possible for the LHC in the future which has 
to reach higher energies.

6) coPMutAtion oF enerGy
Computation of energy that causes the accelerated expansion 
of the universe. We call this energy EΛ and refer to one node of 
the spin network of the universe.
We define the following prerequisites:
a) We identify information in space at the Planck scale with 

energy information ≈ energy
 The justification lies in the following definition, see [3]
 „Information – a quantity that has different meanings in dif-

ferent fields. There can be anything in physics that is able to 
affect system status. “

 b) We suppose that the mathematical model of the universe 
ΛCDM is valid and that the last known numerical values   of 
the universe follow, for which the Nobel Prize was awarded 
in 2011 for the experimental confirmation of accelerated 
space expansion by supernova observation Ia. The accel-
erated expansion of the universe is numerically expressed 
by the cosmological constant Λ. Furthermore, the results 
of anisotropic relic radiation analysis from all parts of the 
universe that were measured by the Planck telescope are in-
cluded. The numerical value of the cosmological constant  
Λ = 1.1 x 10-52 m-2 is extremely small, but if the mathemati-
cal model Λ CDM, it causes the accelerated expansion of the 
universe through dark-hidden energy.

 The last known numerical values   of the cosmos Λ CDM are 
used in the calculation below.

c) The origin of the cosmological term Λ in the relations of 
general relativity is in vacuum in quantum processes see [3, 
page 153].

d) Penrose, Hameroff hypothesis: „Consciousness is generat-
ed by quantum vibrations of microtubules in brain neurons 
that echo information embedded in space itself.

e) The accelerated expansion of the universe can be seen as  
a comprehensive manifestation of evolution – the life of the 
universe as a whole.

We called this energy EΛ and can be numerically determined 
using the latest data known about the universe Λ CDM. Com-
putationally, it is tied to a term given by dark-hidden energy ΩΛ.
Energy calculation EΛ.
The universe according to the mathematical model Λ CDM has:
Space diameter 2 x 1026 meters.
Space weight 1052 kg.
Light velocity in vacuum = 299,792,458 m s -1

Planck length = 1.616229 x 10-35 m
The share of baryon ΩB 4.9% relative to a critical density.
Term given by the dark - hidden energy ΩΛ 68.3% relative to the 
critical density.
Calculation of one percent of the mass of the universe: 1052 kg / 
4.9% = 0.2040816 x 1052 kg = 2.040816 x 1051 kg
Weight corresponding to hidden energy MΛ: 2.040816 x 1051 kg 
x 68.3 = 139.38776 x 1051 kg = 1.3938776 x 1053 kg
Dark - hidden energy in the universe ΛCDM (upper limit) = MΛ 
x c2 = 1,3938776 x 1053 kg x (299 792 458 m s-1) 2 = 1.3938776 x 
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1053 x (2.99 792 458 x 108) 2 =
= 1,3938776 x 1053 x 8,9875518 x 1016 = 12,527547 x 1069 = 
1,2527547 x 1070 J
In the next step, we introduce Planck length into the calculation.
The number of Planck cubes for the observable universe is: (2 x 
1026)3 / (1,616229 x 10-35)3 
= 8 x 1078 / 4.2219072 x 10-105 = 1.8948782 x 10183

Energy EΛ for the Universe ΛCDM - Upper Limit EΛ = 
1,2527547 x 1070 / 1,8948782 x 10183 = 0,6611267 x 10-113 = 
6.611267 x 10-112 J for one spin network node.
Energy EΛ = 6.611267 x 10-112 J is the value resulting from the 
observation and is close to zero. Also, the cosmological constant 
Λ = 1.1 x 10-52 m-2 is extremely small. Both EΛ and Λ operate 
throughout the universe and therefore seem to have such influ-
ence on the accelerated expansion of the universe.
The big mystery is that the amount of this energy in a volume 
unit is constant, even though the universe is expanding. In 
contrast, the density of matter and dark-hidden matter is de-
creasing.
In 1987 Stewen Weinberg set the upper limit of the cosmological 
constant which equals approximately = 10-121 Planck units [7]
Converted to energy = 10-121 x 1,9561 x 109 = 1,9561 x 10-112 J.
Energy EΛ in this calculation = 6.611267 x 10-112 J.
This consensus, meant consensus in the order of numbers 10-112 
is remarkable given that the latest numerical values   of constants 
known about the ΛCDM universe that Stewen Weinberg could 
not have made available in 1987 were used in this calculation. 
At the same time, this consensus reflects the correctness of the 
considerations that Stewen Weinberg formulated in his article 
in 1987. That is: we should expect to live in a cosmological uni-
verse whose value is as small as our existence requires, but not 
much smaller. A much smaller cosmological constant would 
require an explanation that would have to refer to conditions 
other than compatibility with our existence [6] [7].
Quantum theory assumes that Planck’s energy contained in 
one cube of the Planck length lp = 1,616229 x 10-35 m is EP = 
1.9561 x 109 J. It is necessary to add that the first theoretical 
calculations of this quantity gave the result infinity - thus, in 
every volume of space, there should be an infinite amount of 
energy, which is unacceptable. Oscillations with wavelengths 
comparable to Planck’s length of 10-35 meters, or even shorter 
wavelengths, carry energy so high that gravity also plays a role 
between them.
For the correct description, such theory is needed that com-
bine quantum theory with general relativity, which may be 
string theory or loop quantum gravity. The above-mentioned 
Ep value is probably a temporary solution that is computation-
ally based on ignoring oscillations shorter than Planck’s length. 
No other solution is currently available. A cosmological con-
stant of this magnitude would causes an explosion so energetic 
that not only galaxies, but also atoms would dissipate.
When we calculate the ratio EP/EΛ = 1.9561 x 109 / 6.611267 x 
10-112 = 0.295874 x 10121 = 2.95874 x 10120, we see that Planck’s 
energy is 10120 times higher than the energy that causes the ac-
celerated expansion of the universe.
The EP/EΛ ratio of 10120 represents the largest known difference 
between the observed and calculated value in the history of 
science.
We introduce the term Planck energy reduced EPR, which is 
one order of magnitude smaller than the energy of EP and 

which will probably emerge in the future from a theory linking 
quantum theory to general relativity.
We will assume that the control system of the universe has at 
disposal Planck’s energy reduced EPR, or part of it.
It is also possible that with the help of Planck’s reduced energy, 
the universe’s control system realizes a currently accelerated 
expansion of the universe.

7) tHe enerGy oF GAlAxy rotAtion in tHe oBservABle universe
 Where did appear energy that spun billions of years all gal-
axies in the universe when the universe was homogeneous and 
isotropic? Where did the initial fluctuations needed to form 
galaxies come from?
 According to the current knowledge there are 1011 galaxies 
in the observable universe and all these galaxies rotate. More-
over, it is a mystery that all galaxy-sized galaxies rotate at ap-
proximately the same rate.
 These unresolved issues have been raised as a paradox of 
an angular momentum of galaxy rotation at XXX. General As-
sembly of the Astronomical Union IAU in Vienna from 20. To 
the 31st of August 2018 at the seminar “FM6 Galactic angular 
momentum”.
 To explain the galactic spin and their simultaneous rota-
tion, we also assume that the control system of the universe 
dispose of Planck’s reduced energy or part of it.
 It is also possible that by using a portion of Planck’s reduced 
energy, the universe’s control system has created fluctuations, 
spinning galaxies, and controls their rotation even today.

8) tHe universe cAn HAve A control systeM
Currently, the world’s most recognized model of the universe, 
is the Λ CDM model.
Numerical values   describing the universe coming from the 
ΛCDM model are continually precised.
One of these values   is the age of the universe. This age is about 
13,800,000,000 years.
The life expectancy and stability of the universe are decided 
by the incredibly fine adjustment of its fundamental physical 
constants as well as the ratios of these constants. These settings 
are with accuracy that goes beyond our experience - to the or-
der of 10-80.
Values of the physical constants allowing life have values lying 
within a very narrow range; the observed fine tuning is seen as 
an argument for the existence of many universes. The constants 
in our universe are gently tuned for life (if they were a little 
different, life as we know him would not be possible).
In the thousands of years of civilization on planet Earth, they 
have created the following pillars of knowledge:
1. The theory of life evolution
2. Gravity theory
3. Quantum theory
4. And four basic theories of interaction:

a. Gravitational
b. Electromagnetic
c. Strong nuclear
d. Weak nuclear

We assume that the mathematical ΛCDM model of the uni-
verse is valid. Then the aforementioned theories describe and 
explain only a small part of the 4.9% of reality. The remain-
ing 95.1% is missing because the most important secrets of 
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the universe are still very well hidden. To fi nd these secrets we 
need a tremendous amount of energy that our civilization can-
not produce. And it is perhaps well, since civilization on planet 
Earth has not yet overcome the extremely diffi  cult transition 
to Type I civilization as defi ned by Kardashev in 1964. Type 
I civilization is planetary, consuming only a part of its star’s 
energy, about 1017 watts of power. One of the reasons why we 
don’t fi nd any civilization in the surrounding universe is that 
distant civilization is destroying itself in the chaos of its inter-
nal unresolved problems and disappearing before just sending 
a message to its neighborhood. 
It is possible that energy that comes from Planck’s reduced en-
ergy or part of it dispose of a cosmic control system that creates 
and controls both parts of the universe, both inanimate and 
alive.

9) sPin network AwAreness
Th e human body consists of approximately 1029 quarks and 
electrons. Th e body temporarily creates a unit with an ex-
tremely complex internal structure. Th e most complex struc-
ture is the information processing in the brain.
Th e human brain consists of 1011 neurons of 2 x 1025 atoms and 
2 x 1027 quarks and electrons.
Th ere are approximately 102 microtubules in each neuron and 
each neuron has 104 synapses with other neurons.
Microtubule diameter 25 x 10-9 meters
Th ere are approximately 1015 communication channels created 
by synapses in the brain
Brain volume = 1450 cm3 = 1450 x 10-6m3 = 1.45 x 10-3m3

Brain weight = 1400 grams = 1.4 kg
Weight of one neuron = 1.4 /1011 kg = 1.4 x 10-11 kg
Volume of one neuron = (1.0 x 10-5)3 = 1.0 x 10-15 m3

Cube volume of Planck length = (1.616229 x 10-35) 3 = 4,2219072 
x 10-105 m3

Th e number of cubes of a single Planck length in one neuron 
= 1.0 x 10-15 / 4.2219072 x 10-105 = 0.2368597 x 1090 which is 
the number of spin network nodes in one neuron.

Fig. 3 Human brain neuron in spin network

Neuron, microtubules, quantum
microtubule vibrations.

 

Spin network awareness.
Th e number of cubes in one Planck length 

in one neuron = 0.2368597 x 1090

10) PlAto‘s, PlAnck‘s AnD Penrose‘s sPAces 
Th e Spin Network with the energy that the space control system 
possesses. Th e basis of Plato’s, Planck’s, and Penrose’s spaces is 
the loop quantum gravity and the spin-mesh that resulting from 
it, which is currently the best description of the quantum gravity 
momentarily available.
Th e space control system can use Planck’s reduced EPR energy 
not only to control the universe, but also the evolution of all life 
and the human brain.
Th e control system of the universe can have a signifi cant impact 
on the life of the universe, the arrangement and stability of the 
observable universe, as well as the stability of the elementary 
particles. For example, the average lifetime of a proton is 1031 
years and is the fi rst “building block” of matter at 10-6 seconds 
aft er the Big Bang along with a free neutron that is very similar 
to the proton, but its mean lifetime outside the atomic nucleus is 
only 881 seconds.
Decentralized control system. 
Th e space control system can only be decentralized if the speed 
of information is ultimate. Th is is the speed of light in vacuum 
299,792,458 m s-1.
Centralized control system.
If the speed of information propagation in the spin network was 
unlimited then the space control system could be centralized.
To clarify this question, we need to wait for the progress in fi nd-
ing the essence of time, which will be probably somewhere be-
tween the theory of gravity, quantum theory and the heat theory.
It will also be necessary to clarify what is the function of time in 
the spin network and what is the speed of information propaga-
tion in the spin network.
Suppose that the theory of infl ation which took place in a time 
slot of 10-37 seconds, is valid. Th e size of the universe have in-
creased during this time 1058 times. Th e rate of unbundling 
(spin network) is unlimited, but not infi nite. Hence, the upper 
boundary of the space expansion (spin network) in the universe 
is unlimited but not infi nitive as well as the upper limit of the 
information propagation is somewhere in between.
It is to consider whether to the pillars of civilization cognition 
which is
1. Th e theory of life evolution
2. Gravity theory
3. Quantum theory
We need to also add the space control system hypothesis, which 
could help to clarify 95.1% of reality.
In addition to the problems of dark - hidden energy, dark - hid-
den matter and the rotation of the galaxies described in 6), 7) 
and 8), the universe has, according to the mathematical model 
ΛCDM, further serious unresolved problems. 

Source: Own elaboration

The universe‘s control system 
can be decentralized. There is arranged 

information that is located in the depth of the 
microworld in Platon‘s, Planck‘s, 

and Penrose‘s space – 
a spin network on 10-35 meter scales, 
and there are no restrictions in time. 

The mathematical relationships of loop quantum 
gravity are valid here.

Vision First Part: Th e Space Control System
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We can formulate the relationship:
EPR ≥ EΛ + EN + EZ + ESR
 In this relationship is:
 EPR = Planck’s reduced energy that will in the future come from 
the theory bounding quantum theory with general relativity 
EΛ = 6.611267 x 10-112 J the power of the control system that 
will cause the expansion-evolution of the universe as a whole, 
which is part of the EPR
 EN = the energy that the control system exerts on the inani-
mate part of the universe, which is part of the EPR
 EZ = the energy that the control system affects the living part 
of the universe, which is part of the EPR
 ESR = energy - strategic reserve of the space control system, 
which is part of the EPR
In this relationship, we do not know EN, ES and ESR. Numeri-
cal values   suggest that the space control system might need for 
running non-lifetime - EN and living - EZ parts of the universe, 
much more energy than EΛ.
 EP = 1.9561 x 109 J >> EPR ≥ EΛ = 6.611267 x 10-112 J + EN + EZ 
+ ESR
 EP >> EPR ≥ EΛ + EN + EZ + ESR
If theories of gravity, quantum theory, and theories of evo-
lution of life are correct, they should be included in the or-
dered information of the space control system.The unification 
of these three theories seems to succeed when a model of the 
space control system is created.

11) How to veriFy tHese ForecAsts?
It is fascinating that, in verifying the predictions of Penrose 
and Hameroff in an article in the Physics of Life Reviews “Con-
sciousness in the Universe”, a bridge of thought has been creat-

ed over the centuries to the great Greek philosopher, educator 
and mathematician Plato. The verification process is based on 
the tests designed by Penrose and Hameroff.
Data on the relic microwave radiation that COBE, WMAP and 
especially Planck satellites have been acquiring are in progress. 
In the distribution of anisotropic relic radiation, effects of in-
itial quantum reflection could be found. This analysis has not 
yet been completed [5].
Around the year 2035, 3 LISA satellites should be put into 
operation to record, among other things, relict gravitational 
waves that are believed to have occurred just after the Big Bang 
and could prove the quantum nature of space and time [5].
For the purpose of verifying loop quantum gravity, it will 
be necessary to use its predictions, “in a continuous empty 
space, electromagnetic waves of all lengths propagate at the 
same rate, namely at the speed of light, while in the simplest 
model of granular space, shorter wavelengths spread some-
what slower”.
To determine whether a space is continuous or grainy, the 
evaluation of data from expected additional gravitational 
wave detections from neutron star collisions using LIGO and 
VIRGO may suggest. The first such collision was observed 
on 17.8. 2017 under GW 170817. First, gravitational waves 
were detected and after 1.7 seconds, a gamma-ray burst un-
der GRB 170817A was observed.
An important tool for learning will be James Webb’s Space 
Telescope, which is supposed to replace the obsolete Hub-
ble Telescope in the future and achieve a resolution higher 
than Hubble. According to the latest information, NASA an-
nounced the postponement of the launch of James Webb’s tel-
escope after the year 2021.
Also important will be the findings from the upcoming ex-
periments at the ELI Beamlines Center in Dolní Břežany near 
Prague within the research project No. 6 at energy densities 
above 1023 Wcm-2. There will be the following experiments: 
electron-positron plasma, four-wave vacuum mixing, vacu-
um polarization, and vacuum birefringence.

The control system takes the energy to control 
the universe from the Planck energy reduced 

by the EPR or part of it.

Vision Second Part: Energy for the Space Control System.



Journal of Diplomatic and Social Studies / Vol. 3 / No. 1 / 2020 • 44

 Steps leading to consideration of the space control system  
1 Plato´s Constitution book seventh: A world of ideas that always remains the same, a world perceptible only 

through understanding of ideas.
2 From the Penrose Hameroff hypothesis follows: Consciousness is generated by quantum vibrations of microtubules in 

brain neurons.
3 From the Penrose Hameroff hypothesis follows: Quantum vibration of microtubules is related to the information con-

tained in the space-time itself, which Penrose calls awareness.
4 From the Penrose Hameroff hypothesis follows: Awareness, is everywhere in the universe and is interconnected.
5 From the Penrose Hameroff hypothesis follows: The awareness is able to survive the big bang and gradually evolve.
6 From loop quantum gravity: Space-time is not continuous, it is grainy.
7 The spacetime grains are Planck‘s cubes that make up the nets 

of the spin net and one has the volume:
4,2219072 x 10-105 m3

8 From loop quantum gravity, it follows that in the observed 
universe the number of spin nodes is equal to:

1,8948782 x 10183 

9 From loop quantum gravity: Spin networks can be mathematically described as graphs of onedimen-
sional polymerlike fibers. If we could observe the nature with the grea-
test possible magnification, space and time would dissolve and the spin 
net would ascend. There is „void“ between these graphs.

10 From Loop Quantum Gravity: Spin networks do not exist in space, but they create space themselves.
11 To the mathematical model of the universe ΛCDM belongs 

the value of observation:
The accelerated expansion of the universe, which can be seen as a com-
prehensive manifestation of evolution - the life of the universe as a who-
le.

12 Energy that causes accelerated expansion of the universe. Its 
observed value is EΛ see 6):

6.611267 x 10-112 J for one spin network node.

13 Energy that causes accelerated expansion of the universe. Its 
observed value is EΛ see 6):

The amount of this energy in a volume unit is constant even though 
the universe expands. The density of matter and dark – hidden matter 
is decreasing.

14 Possible solution of the question of rotation of all galaxies in 
space:

Planck energy reduced by EPR or part of it.

15 The Space Management System manages the living and living 
parts of the universe and has a strategic reserve at its disposal, 
see Section 10):

EPr ≥ EΛ + EN + EZ + ESR

16 The Space Control System: It is decentralized.
17 The Space Control System: It is in the depth of the microworld that is given by Planck‘s length, that 

is 10-35 meters.
18 The Space Control System: Contains awareness.
19 The Space Control System: These are arranged information that exists without restrictions in time.
20 The Space Control System: The Universe is controlled by Planck‘s energy reduced EPR or a part of it.
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i. MAnAGeriAl PolitoloGy 
Several experiments have been ca-

rried out and published in the USA, 
examining whether or not an underco-
ver managing director or CEO would be 
hired by their own or a similar company. 
Interesting results were observed. None 
of the directors would be hired or they 
would be fired within a short period of 
time. Analogically speaking, G. Husák, 
the Chairman of the Communist Par-
ty (KSČ), was only suitable for the CEO 
function, so it is understandable that he 
was expelled from the KSČ three times. 
The current Chairman of the Chinese 
Communist Party had asked six times to 
be accepted and he was successful on the 
seventh time, he was lucky not to be ex-
pelled during his career. 

Managerial politology as a new dis-
cipline consists – similar to managerial 
economics – of a few components, e.g. 
micropolitology and macropolitology, 
evolutionary politology, prognostication, 
statistics, history and crisis management. 
Evolutionary politics is based on the 
analogy among political, biological and 
big commercial systems, and follows on 
Spencer’s theoretical concept and partia-
lly the German School of Geopolitics. Si-
milar to biological systems, even political 
systems go through three developmental 
stages: 
– early stage when basic political 

structures are created (“Constituti-
onal Assembly” in the beginning of 
the French Revolution).

– intermediate stage when systems 
create copies in the surroundings 
(e.g. USSR or USA after WWII).

– late stage when degeneration of po-
litical and managerial control occurs 
(was described in 1776, e.g. by a Bri-

tish historian E. Gibbon while analy-
sing the fall of the Roman Empire). 
Other key elements of managerial 
politology are history (rise and fall of 
empires), statistics, prognostication 
and crisis management (China analy-
sed the fall of the USSR and gradually 
carried out a Confucian reform of the 
political system).
Managerial politology is also based 

on big companies’ crisis management. 
For example, both the European Commi-
ssion and the European Parliament ex-
perienced political management degene-
ration and „Weimarization“. A reform is 
inevitable and a procedure by J. Welsh is 
suggested, as he was named the Manager 
of Century in 1999 by the Fortune maga-
zine, and he reformed General Electric 
(e.g. the number of employees decreased 
by more than 100,000). The reforms mi-
ght include a reduction of the European 
Parliament and Commission members 
by 50%. (The Roman senate, political 
authority 2000 years ago, consisted of 900 
members under the rule of G. J. Caesar, 
and therefore represented a completely 
non-functional political structure). 

ii. ForecAstinG
If we search on www.google.com:

•	 	„economic	forecast“	we	get	6.5	milli-
on studies

•	 „technological	 forecast“	 we	 get	 56.8	
million studies

•	 „political	forecast“	we	get	163	million	
analyses

•	 „ecological	 forecast“	 only	 shows	 27	
million forecasts
There are „celebrities“ among all 

prognoses and one of them is the new 
prognosis of the American news servi-
ces for the year 2035. It was published 

in 2017 in Washington as „The Paradox 
of Progress“. It is a broad material of app. 
230 pages which specifies three possible 
scenarios for future development: 
1. „Isles“ represents the most probable 

scenario where states and companies 
will start to eliminate themselves from 
global structures and will focus on 
their own economic safety. They will 
take care of themselves. Such a fate 
of globalization will happen not only 
after a long period of low or zero eco-
nomic growth but has been current-
ly happening (USA, Turkey, Poland, 
Hungary and many other countries). 
Protectionism will increase rapidly 
and the influence of multinational 
companies will rapidly decrease. This 
model is the most realistic one and 
reflects D. Trump’s vision and other 
evolutions of the USA, i.e. economic 
protectionism and political isolatio-
nism, focus on solving current inter-
nal issues, having been covered by the 
present establishment. As D. Trump 
stated in his inauguration speech, “we 
have made other countries rich while 
the wealth, strength and confidence 
of our country has dissipated over the 
horizon.”

2. The medium scenario called “Orbits” 
shows the world as a place where sphe-
res of influence are formed around 
powers. The aim of these spheres of in-
fluence – and alliances of various types 
– is to maintain stability inside those 
mentioned powers. This shift means 
the rise of potential conflicts between 
states, nationalism, new models of 
conflicts, robot war and weakening of 
global cooperation.

3. The last scenario named „Communi-
ty“ represents a continuity with a glo-
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balization model which had prevailed 
in the American futurology in the last 
50 years. This vision formed a frame 
for political decisions by American 
presidents from Bill Clinton to Barack 
Obama. It was a world where some 
problems were too minor to be dealt 
with by the state and some problems 
too big to be handled. The result shou-
ld be an ultra-liberal model with high 
powers for local authorities and pri-
vate companies, but on the other side 
uncontrollable influence for global 
international organizations and multi-
national monopolies. 

 Managerial politology can analyse 
those trends mentioned above and su-
ggest appropriate solutions including 
political structures reforms.
Without a political system reform the 

main general trend will be the convergen-
ce to the political absolutist model repre-
sented by Alexander Bach (1813–1893). 
The society will gradually react to terro-
rism promotion by cartelized media and 
future terrorism as attacks, e.g. on mass 
production of foods and water resources, 
and the inactivity by political structures 
by preferring authoritative and military 
systems. Some new interesting social to-
pics will arise: discrimination of soldiers 
in political functions and in leaderships 
of companies and possibly also quotas 
on the number of soldiers in political and 
public functions. The return to the histo-
rically proven absolutist model is entirely 
evident.

iii. conclusion
Politology as a scientific discipline 

folows the trajectory of related disci-
plines of Logics and Economics with  
a specific time delay. Many authors date 
the development of Logic and Econo-
mics to the ancient times of Aristotle, 
even though Logic went through a rapid 
development, mathematization (G. W. 
Leibnitz, B. Bolzano, G. Boole, K. Gődel, 
A. Turing, J. Hájek and many more) and 
computerization (programming langu-
ages such as Prolog based on bi-directio-
nal predicate, and artificial intelligence). 
G. W. Leibnitz was ahead by three cen-
turies while thinking about using more 
calculi in logic such as in mathematics; 
which in fact was enabled by Robinson’s 
resolution method in the 60s of the last 
century, becoming the foundation for 
intermediate applications of artificial in-
telligence.

Another politology related discipli-
ne – Economics – experienced a crucial 
differentiation. These days, microeco-
nomics, macroeconomics, managerial 
economics, world economics, and many 
more have been lectured about at univer-
sities including macroeconomic progno-
ses. 

Even though politology went through 
partial mathematization (political geo-
metry, etc.) and computerization (appli-
cation of computing technology while 
processing public opinion polls results 
analyses, although it is obvious nowadays 
that public opinion polls also contain 
an imaginary aspect besides the measu-
rable real ones), it should be stated with 
global shame that no respected politolo-
gy school predicted the fall of the USSR, 
nor have they been able to analyse dege-
nerative trends of political management 
inside the EU and the USA, even though 

there are many older applicable models 
available (Gibbon’s analysis of the Fall of 
the Roman Empire) as well as modern 
methods of big systems crisis manage-
ment (J. Welsh).

As Astrology has transformed itself 
into the scientific discipline of Astrophys-
ics, we can similarly expect politology to 
transform into an exact discipline and 
its inner differentiation (development of 
micropolitology, macropolitology, man-
agerial politology, world politology, poli-
tical crisis management, reform of politi-
cal systems and elimination of decadent 
oral politology) and application of arti-
ficial intelligence methods in politology. 
All new parts of politology will increase 
its predicative abilities and politology will 
absorb new notions and procedures (Li-
chtman’s procedure for political predicti-
on, Business Intelligence transformations 
to self-teaching „Political Intelligence“).
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1. The Club of Rome celebrated its 50th 
anniversary last year. What are some crucial 
new ideas for the next 50 years, which could 
be considered fundamental and essential 
for international respect of the CLUB OF 
roMe?

The Anthropocene, or the “Full 
World” is already meaning disaster for 
biological diversity. As for the climate, 
the situation gets more dangerous each 
year. The Club of Rome, under the new 
leadership of Ms. Sandrine Dixson-Dec-
lève and Dr. Mamphela Ramphele, is 
launching a Climate Emergency Initia-
tive, indicating that the Club is under-
way for more policy action as opposed 
to just analysis. A major new Report, 
called “Come On!” <Ernst von Weiz-
säcker and Anders Wijkman, Editors, 
Come On! Capitalism, Short-termism, 
Population, and the Destruction of the 
Planet, Springer, New York, 2018, pre-
pared for the 50th Anniversary of the 
Club of Rome> outlines the non-sustai-
nable current trends, then engages in the 
concept of a New Enlightenment, and in 
the third part offers policy options for 
nearly all relevant domains, including 
energy, agriculture, transport, digitizati-
on, climate, circular economy, control of 
financial markets, academic education, 
new definitions of wealth, urbanization, 
and new concepts of international politi-
cal cooperation. 

Yet the most revolutionary part of 
the book is the New Enlightenment. 
The old enlightenment was good for 
science, technology, productivity, free-
dom, democracy, and growth - but was 
terrible for the “colonies” that the Eu-
ropeans conquered, for nature, and has 
been trivialized into short-term utilita-
rianism, greed, and the power of the fi-
nancial markets. A New Enlightenment 
must build on more equity, justice, 
ecological sustainability, long-term 
optimization, peace, and the imperati-
ve of stabilizing world population. An 
overarching feature is balance, which is 
present in Asian cultures, hardly in the 
West. 

This, in a nutshell, is the challenge 
for the next 50 years.

2. What are your personal opinions and 
iniciatives?

My work for 25 years was “de-
coupling” economic well-being from 
the consumption of energy, water and 
minerals. Books like “Factor Five” 
<Ernst von Weizsäcker, Charlie Har-
groves et al. London, 2009> show that 
at least a five-fold increase of energy- 
and mineral productivity is available, 
making the phase out of coal and nuc-
lear feasible with no loss of well-being. 
Authors also recommend policies ma-
king that decoupling lucrative.

3. The Czech Association of the CLUB OF 
ROME is preparing the initiative „ Olympic 
Games on the Moon in 2040“ together with 
the students of leading universities in 
the Czech Republic, and Erasmus students 
present there as well. Implementing and 
putting this concept in practice will bring:
– Improvement of relations among all 

nations and reduced defence expenses,
–  New inventions and technologies in 

ecology, environment, healthcare, and 
many other segments (for example 
Apollo project “Landing on the Moon” 
contributed to acquiring thousands of 
new technologies in a similar way).

– the excellent large and very long term 
contracts for the big industrial and ITC 
giants, which will stabilize the word 
economy. Do you want to comment on 
this initiative?

I applaud the courage and ambition 
of the Czech Association of the Club 
of Rome! Whether moving the focus of 
action to a place outside our planet is  
a matter for serious debate.

 

Ernst Ulrich von Weizsäcker (born 
25 June 1939 in Zürich, Switzerland) 
is a German scientist and politician 
(SPD). He was a member of the Ge-
rman Bundestag and currently serves 
as co-president of the Club of Rome 
jointly with Anders Wijkman

Interview
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