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NOBEL CONGRESSES IN THE FRAME OF THE INTERNATIONAL  

NOBEL MOVEMENT (TO THE 125
TH

 ANNIVERSARY OF THE NOBEL PRIZES 

AND THE 35
TH

 ANNIVERSARY OF THE NOBEL CONGRESSES  

IN TAMBOV)
1
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Abstract. Since April 1989 in Tambov on the basis of the International Nobel Information Center (INIC) periodic 

Nobel Congresses have been held, the purpose of which is to unite the efforts of scientists and specialists from 

various fields of activity in the analysis of the phenomenon of Nobel Prizes in the history of world civilization of the 

late XIX, XX and early XXI centuries. Synergetic interpretation of the phenomenon of Nobel Prizes gives a unified 

algorithm of renewal, strengthening, complication, and increasing the order of cultural space. Each of the thirteen 

Nobel Congresses made a tangible contribution to the International Nobel Movement.  

 

Key words: Nobel Congresses in Tambov, International Nobel Movement, Nobel Prizes, Nobel Prize winners, 

nobelistics 

 

 

I. THE IDEA OF HOLDING NOBEL 

CONGRESSES WAS NOT BORN IN 

TAMBOV
1
 

 

For the first time the tradition of annual 

meetings of Nobel laureates was born in the 

FRG after half a century of awarding these 

prizes. Lindau, an ancient Bavarian town 

founded in the XIV century on an island and 

the shore of the beautiful Lake Constance, 

near the border of Germany, Austria and 

Switzerland, was chosen as the place of the 

meetings. The initiators of the meetings were 

                                                 
1
 The article was presented as a paper at the 13th International Nobel 

Congress “Science, Technology, Society and the International Nobel 

Movement” on October 3, 2024 (Tambov, Russia) and in a 

significantly expanded version was reported at a scientific seminar at 
the House of Scientists (Haifa, Israel) on December 16, 2024. 

local physicians, Dr. Franz Karl Hein and 

Prof. Gustav Wilhelm Parade, who attracted 

the idea of the representative of the Swedish 

royal family, Count Lennart Bernadotte, who 

became the president of the organizing 

committee of the annual meetings. In 1951, 

the first conference on medicine was held, 

which was attended by six laureates: A. 

Butenandt, O. Warburg, H. Dam, G. Domagk, 

W. Murphy and P. Müller [1]. This tradition 

has proved to be as enduring as the Nobel 

Prizes: in July 2025, the 74
th

 Lindau meeting 

is already being prepared. When in 1980 I 

wrote the first article about the Lindau 

meetings unknown in the USSR [2], by that 

time 146 Nobel Prize winners had 

participated in 29 meetings, including 135 

mailto:vmtyutyunnik@gmail.com
https://translated.turbopages.org/proxy_u/en-ru.ru.2ccb6ca1-677915c1-6363e327-74722d776562/https/en.wikipedia.org/w/index.php?title=Franz_Karl_Hein&action=edit&redlink=1
https://translated.turbopages.org/proxy_u/en-ru.ru.2ccb6ca1-677915c1-6363e327-74722d776562/https/en.wikipedia.org/w/index.php?title=Gustav_Parade&action=edit&redlink=1
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speakers, including six Soviet scientists 

participating in conferences (Fig.1-4). 

 

 

 

 

 

 
 

Figure 1. Reports at the first three Nobel meetings in Lindau [2] 

 

 
 

Figure 2. Nobel laureates on the island of Mainau (2003). Property of INIC 
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Figure 3. Author with Nobel laureate 

M. Veltman in Lindau (2004). 

Property of INIC 

 

Figure 4. Conversation between the author and C. de 

Duve in Lindau (2010). 

Property of INIC 

 

II. NOBEL CONGRESSES IN THE 

INTERIOR OF THE INTERNATIONAL  

NOBEL MOVEMENT 
Since 1965, immigrants from Sweden have 

organized annual Nobel conferences in the 

Alfred Nobel Hall of Science at Gustavus 

Adolphus College in St. Peter (Minnesota, 

USA), which have proved to be very popular 

and representative, more than 60 Nobel 

laureates have lectured there, and on October 

1-2, 2024 (just before the 13
th

 Nobel Congress 

in Tambov), the 60
th

 conference was solemnly 

and lavishly held, with free online access 

(Fig. 5) [3]. 

 

 

 
 

Figure 5. Alfred Nobel Hall of Science (Minnesota, USA). 

Open access on the Internet 
 

The Nobel Foundation in Stockholm, the 

structure of which has become more complex 

since the late 1990s with the arrival of each 

new executive director (Fig. 6), has been 

working hard to develop the International 

Nobel Movement. In addition to the tradition 

of awarding and presenting Nobel Prizes, the 

following were gradually established: the 

Nobel Library at the Nobel Committee for 

Literature at the Swedish Academy (founded 

on November 16, 1901), which now contains 

more than 200,000 volumes of world fiction; 

in 1965, the Foundation initiated Nobel 

Symposia, “devoted to fields of science in 

which breakthroughs are being made around 

the world or other topics of primary cultural 

or social importance” [4], by now about 200 

symposia have already taken place, and 7 

symposia are planned for 2025; in 2001 the 

Nobel Museum (now the Nobel Prize 
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Museum) was opened on the premises of the 

Swedish Academy (not without intensive 

participation of the author), and in 2005 the 

Nobel Peace Center was opened in Oslo... All 

current initiatives of the Nobel Foundation 

can be seen on the official website 

nobelprize.org (Fig. 7) [5]. 

 

  
Figure 6. Nobel Foundation Building at Sturegatan, 

14 in Stockholm. 

Photo by the author. Property of INIC 

Figure 7. Design of the new Nobel Foundation 

building. 

Open access on the Internet 

 

The World Summit of Nobel Peace Prize 

Laureates [6] was initiated by Mikhail 

Gorbachev as a forum where Nobel Peace 

Prize Laureates and Peace Prize Laureates' 

organizations have been meeting since 1999 

in different countries to address issues of 

promoting and supporting peace and human 

well-being around the world. Its Permanent 

Secretariat is based in Piacenza in northern 

Italy. On September 18-21, 2024, the 19
th

 

Summit was held in Monterrey, Nuevo Leon, 

Mexico, attended by 12 Nobel Peace Prize 

winners. Annual Nobel conferences since 

2003, dedicated to the next Nobel Prize 

awards, have been held in Troitsk Lyceum 

(Russia) with the support of the local 

administration, annually since 1991 Nobel 

conferences have been held in Ternopil 

(Ukraine), periodically at Alfred Nobel 

University in Dnipro (Ukraine), and in other 

locations around the world. 

In the history of the International Nobel 

Movement there were also single interesting 

actions. For example, on August 18-21, 1981, 

a large and representative symposium 

“Development of science, technology and 

society in the time of Alfred Nobel” was held 

in Karlskoga (Sweden), where a huge estate 

and house-museum of A. Nobel is located. 

The Nobel Scientific Library of the INIC has 

a typewritten collection of the proceedings of 

this symposium [7]. Similar forums were held 

around the world many times, but until the 

early 1990s no one was professionally 

engaged in the formation and research of all 

the directions of the International Nobel 

Movement, especially no individual 

researchers of some of its components were 

united. 

In such a situation, the author to form an 

idea of the International Nobel Movement, to 

organize a systematic study of its directions, 

to unite the efforts of Nobel researchers, to 

call them nobelists, and the new scientific 

direction as nobelistics, the results of which 

are periodically discussed at meetings-

conferences of Nobel Prize winners and 

nobelists, which gradually developed into 

Nobel Congresses. The original purpose of 

such forums was to unite disparate nobelists, 

each of whom developed a separate subject 

(Nobel motifs in philately, fiction, 

biographies of laureates…), into a single 

community, which is engaged in popularizing 

knowledge about the Nobel family and Nobel 

Prize winners. Such information was 

catastrophically lacking in Soviet times. 

When this goal was achieved and the number 

of names from all over the world in our 

database of nobelists exceeded 500, another 

goal was set: to conduct permanent scientific 

research in all areas of nobelistics, to restore 

the complete genealogy of the Nobel family 

and to study the lives and activities of all 
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Nobel laureates, especially based on their 

works, trends in the development of natural 

sciences, literature, politics and economics. 

These goals required a serious scientific and 

educational information foundation. Hence 

the need to collect information on тobelistics 

not only in individual private collections, but 

to establish an official organization. Thus, 

under the leadership of the author, the 

scientific and technical cooperative 

“Informatician” (1987) appeared, which grew 

in 1988 into the International Nobel 

Information Center (INIC) with its Nobel 

Scientific Library, the Museum and Archive 

of the Nobel Family and Nobel Prize 

Laureates, databases on nobelistics, the 

international publishing house “Nobelistics” 

and periodic Nobel Congresses. 

 

1.The first meeting-conference of nobelists 

The first meeting-conference of nobelists 

on April 15-16, 1989 was actually an 

extended meeting of the club “Life of 

remarkable people” (Fig. 8), which worked at 

the library faculty of the Tambov branch of 

the Moscow State Institute of Culture. This 

meeting turned out to be significant: 19 

scientists and specialists (Fig. 9 and 10) from 

Moscow, Leningrad, Samara, Kirovsk, 

Mendeleevo, Vilnius, Riga, Tallinn, Kiev, 

Ternopil, Uzhgorod, Zaporozhye, and 

Svetlovodsk (USSR), Marseille (France), 

Jerusalem (Israel) and Munich (Germany) 

came among the hundred invited. The filming 

was conducted by a group from central 

television, accompanied by a Moscow 

correspondent (Fig. 10). 

At this meeting all the speeches were, in 

fact, stories about what each participant does 

in the field of nobelistics, what collections he 

possesses and how he plans to develop 

nobelistics in the future. However, we 

gradually managed to turn the meeting into a 

discussion about Nobel Prizes, Nobel 

laureates, to discus the proposal to officially 

register the International Nobel Information 

Center in Tambov and to continue the 

meetings-conferences in the future. Such a 

phenomenon in the Soviet Union was so 

unexpected and unusual (we remember that 

until the early 1990s even the mention of 

Nobels and Nobel Prizes was perceived 

negatively) that many foreigners refrained 

from coming, but sent their greetings: 

Executive Director of the Nobel Foundation 

Stig Ramel (1927-2006), directors of Nobel 

firms, Nobel Prize winners Alexander 

Mikhailovich Prokhorov (USSR), Glenn 

Seaborg, Roald Hoffmann and Herbert Brown 

(USA), and other foreign scientists (Fig. 11). 

Friendly relations were subsequently 

established with all those who responded: G. 

Seaborg sent many unique materials on the 

American nuclear project, H. Brown and two-

time Nobel laureate F. Sanger were awarded 

diplomas and INIC Gold Nobel medals, and 

S. Ramel organized a long internship for the 

author of this article at the Nobel Foundation 

in Stockholm in October 1991. 

 

 
 

Figure 8. Poster for the First Nobel 

meeting-conference (1989). 

Property of INIC 
 

Strictly speaking, this was not the first 

conference held by the author of this article. 

Since 1983, three constantly enlarging 

conferences with the publication of reports 

have been held within the framework of the 

Tambov branch of the Moscow State Institute 

of Culture: the 1
st
 Regional Scientific 

Conference “Informatics and Technical 

Means” (May 11-14, 1983) [8], the 2
nd
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regional scientific conference “Informatics 

and Science of Science” to the 350
th

 

anniversary of Tambov (May 27-28, 1986) [9, 

10], the 1
st
 All-Union scientific conference 

“Informatics and Science of Science” (June 1-

4, 1988), which for the first time included 

materials on nobelistics [11]. These 

conferences from 1968 to 1988 were preceded 

by intensive research on Nobel topics, the 

results of which are reflected in more than a 

hundred publications [see, for example: 12-

24]. 

 

 
 

Figure 9. Fragment from a TV movie about 

the First Nobel meeting-conference (1989). 

Property of INIC 
 

 
 
Figure 10. Famous historian of science J.W. 

Hurwitz (France) at the First Meeting-Conference 

(1989). Property of INIC 

 

It was at the first meeting-conference that 

the idea of creating an International Nobel 

Information Center was first publicly 

proposed. Although this idea, as well as the 

terms “nobelistics” and “nobelists” 

themselves, were not widely supported and 

understood at that moment, the beginning was 

made. The achievements of the nascent 

Tambov nobelistics were publicized and 

became known to the scientific community. 

“The spring of 1989 clearly showed that 

Tambov had done a tremendous job of 

collecting and systematizing information 

related to the Nobel theme, and that the 

prospects of activity in this direction were 

very broad. The results of this work received 

a serious response abroad in the form of 

scientific publications, in which the term 

“nobelistics” began to sound more and more 

often. Characteristically, this term “took root” 

much faster abroad than in Russia. 

Eventually, the number of works on this 

problem exceeded a certain critical mass, 

which objectively demanded their separation 

into a separate scientific direction. Already in 

1990 the international commission allocated 

in the UDC (Universal Decimal 

Classification) system a special department 

with the index 06.068 “Nobel and Nobel 

Prizes. Nobelistics”. The term was officially 

legalized” [25]. 

 

 

 

 
 

Figure 11. Participants of the First Meeting 

Conference in Tambov (1989) on an excursion in 

the town of Rasskazovo. Property of INIC 

 

2. The next milestone in the INIC 
The next milestone in the INIC history was 

1991, which was a turning point for Russia. In 

August, a printed fragment of the 

international database “Nobelists” was 

published, and on September 10-15, Tambov 

hosted simultaneously the “Second 

International meeting-conference of Nobel 

Prize laureates and nobelists” and the 2
nd

 

All-Union Scientific Conference “Informatics 

and Science of Science” [26, 27]. The 
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organizers are INIC, the Tambov branch of 

the International Foundation for the History 

of Science, and the Tambov State Institute of 

Culture (Fig. 12). 

 

 

 
 

Figure 12. Poster for the Second meeting 

conference (1989). Property of INIC 

 

 

More than 500 people were invited to the 

meeting, including 50 foreign laureates and 

nobelists. The founding issue of the 

newspaper “Bulletin of the INIC” was 

presented at the conference [28], the Nobel 

Scientific Library was inaugurated (Fig. 13), 

the funds of which represented books and 

brochures of Nobel laureates and literature 

about them collected by the author of this 

article over 30 years. On September 13, 1991, 

the Museum of Alfred Nobel and Nobel 

Laureates was opened (Fig. 14). By this date 

was made and presented to the museum a bust 

of the famous Swedish scientist A. Nobel by 

Tambov sculptor K.Ya. Malofeev. Until now 

the bust decorates our museum (fig.15). 

The final session on September 14 included 

the presentation of the book by E.B. 

Baliutavičiutė and V.M. Tyutyunnik “Nobel 

Prize Laureates in Literature 1901-1990: a 

biographical guide” [29], which was another 

contribution to the development of Nobel 

Studies. [29], which became another 

contribution to the development of 

nobelistics, the biographical book 

“Informaticians and Scientific od Science 

Researchers” by O.I. Voverene and V.M. 

Tyutyunnik, and the second edition of the bio-

bibliography “Alfred Nobel and Nobel 

Prizes” (Fig. 16) [30], as well as the first issue 

of the “Bulletin of INIC” [31]. 

 

 

 
 

Figure 13. At the opening of the Nobel Scientific 

Library (September 12, 1991) at the Tambov 

branch of the MSIC. Property of INIC 

 

 

 

 
 

Figure 14. First exhibit of the Museum of Alfred 

Nobel and Nobel Prize Laureates (September 13, 

1991). Property of INIC 
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Figure 15. Bust of A. Nobel in the Museum of 

Alfred Nobel and Nobel Prize Laureates. 

Property of INIC 
 

The second meeting-conference on 

nobelistics clearly showed that the 1989 

endeavor turned out to be not only viable, but 

really demanded and having the broadest 

prospects (Fig. 17). In fact, the INIC was 

already established and active, despite the fact 

that its headquarters was located in the 

Russian countryside, from which it was 

difficult to expect phenomena of such 

importance and scale. Afterward, one often 

heard: “Why not in Moscow?”. However, to 

further expand its activities, it was necessary 

to make the organization an independent legal 

entity. This happened in 1992. By Order No. 

1 of October 13, the scientific and technical 

cooperative “Informatician” was transformed 

into the International Nobel Information 

Center. 

 

 
 

Figure 16. Some books published at INIC prior to 1991. Property of INIC 

 

 

 
 
Figure 17. Participants of the Second meeting-conference on nobelistics and the 2nd All-Union scientific 

conference “Informatics and Science of Science” in Tambov (1991) during the discussion on the state of the 

world scientific documentary flows. From left to right: Prof. A. Pombeiro (Portugal), G.V. Vishnyakova 

(INION), Prof. Z.V. Todres (USA), V.M. Tyutyunnik, A.N. Krivomazov (IHNST), V.M. Vozchikov(Central 

Television), T.A. Soboleva (translator, now in the USA). Property of INIC 
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Inspired by the results of two Nobel 

conferences, the talented Tambov poet Victor 

Golovashin, at the request of the author of this 

article, has written a series of seven satirical 

poems about Russian Nobel laureates (Fig. 18 

and 19). The first of them is dedicated to I.A. 

Bunin (Fig. 18; winner of the Nobel Prize for 

Literature in 1933, who had been in exile in 

France since 1920): 

 
Старичок у камина. За окном чернота. 
Вспоминаются дни окаянные. 
Год семнадцатый – роковая черта. 
Убиенные… Первозванные. 
 
Жизнь хрустела антоновским яблоком. 
Были в ней и горенье, и тление. 
А остался от прошлого пепла ком.  
Вот такая судьба Арсеньева. 
 
«Не забыть бы к завтраму спич…»  
Засинел в переплёте квадрат. 
Засыпает Иван Алексеевич. 
Бунин… Нобелевский лауреат. 

 
 

Figure 18. I.A. Bunin.  

Open access on the Internet  

V. Golovashin (1991) 
 

 

 

 

      

I.P. Pavlov A.D. Sakharov B.L. Pasternak M.A. Sholokhov A.I. Solzhenitsyn M.S. Gorbachev 

 
Figure 19. Russian Nobel laureates whose poems are dedicated by V. Golovashin/ Open access on the 

Internet 

 

 

3. The III International Meeting-

Conference on nobelistics 

The III International Meeting-

Conference on nobelistics, dedicated to the 

90th anniversary of chromatography (Fig. 

20), was held on September 21-24, 1993 

(150 Russian and foreign scientists were 

present) [32]. The work was organized in four 

sections: 1) A.Nobel: life and activity. Nobel 

family; 2) Nobel prizes: scientific and 

scientific problems; 3) Nobel Prize winners: 

life and activity; 4) Chromatography: modern 

problems and history. The results, as before, 

were productive. In the report of the founder 

of the INIC for the first time the purpose, 

tasks, main directions and principles of work 

of this organization as a subject of science 

and information market were voiced. Since 

the main problem of nobelistics at that time 

was the lack of information, the goal of INIC 

was proclaimed the creation of a new 

automated library-museum-archival-

information technology on nobelistics, 

concentrating in a single center information 

about A. Nobel, his institutions and activities 

of Nobel Prize winners, creating conditions 

for international use of this information. 
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Figure 20. Poster for the III meeting-conference 

(1993). Property of INIC 

 

 

For this purpose, the Centre should continue 

to organize and hold international conferences 

on nobelistics in Tambov, create and regularly 

update the international database “A. Nobel 

and Nobel Prizes. Nobel Prize winners in 

physics, chemistry, physiology or medicine, 

literature, peace, economics”, as well as the 

database ‘Nobelists’, enrich the collections of 

the “Nobel Scientific Library”, “Museum and 

Archive of the Nobel Family and Nobel Prize 

Winners” (Fig. 20), form the INIC publishing 

house and publish books on Nobel topics. 

December 1993 was marked by a new trip 

to Stockholm and participation in the Nobel 

Week: awarding of Nobel Prizes in the 

Philharmonic Concert Hall, Nobel lectures at 

Stockholm University and at the Swedish 

Academy, discussions with the laureates, 

visits to Nobel firms (Fig. 21). 
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Figure 20. Articles by journalist A.Yu. Ruvinsky (Moscow) and nobelist V.S. Meshkunov (Leningrad), 

published after the III meeting-conference in Tambov (1993). Both authors participated many times in 

Tambov conferences. Property of INIC 
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Figure 21. Some of the many materials that have come to the IINC Library, Museum and Archives after 

conferences and travels. 1993. Property of INIC 

 

4. The IV International meeting-conference 

of Nobel Prize laureates 
In November 1994, we held the next 3

rd
 

International Scientific Conference 

“Informatics and Science of Science”, which 

became the 5
th

 Tambov one and which 

included materials on nobelistics [33]. The IV 

International meeting-conference of Nobel 

Prize laureates and nobelists was planned 

for November 26-30, 1995, for which the 

first extensive program of international 

research on nobelistics was prepared [34]. It 

was to be attended by 350 people, including 

about 100 Russian and foreign scientists, 

employees of the Nobel Foundation and 

Nobel Committees in Stockholm and Oslo, 

representatives of the Swedish and Norwegian 

embassies. It was planned to solemnly present 

the awards established in June to 52 

participants (Fig. 22). However, the turbulent 
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1990s allowed the event to be held only in 

absentia [35], and the first official award for 

1995 to the six nobelists came three years 

later. 

 

  
 
Figure 22. INIC Gold Nobel Medal (left) made 

by the Director of the INIC branch in Bishkek, 

Prof. R. Rakhmanaliev in 1995 and delivered to 

Tambov; INIC postmark (1996), made in advance 

5 years before the 100
th
 anniversary. Property of 

the INIC 
 

5. The V meeting-conference of nobelists 
In December 1996, the 4

th
 International 

extramural scientific conference “Informatics 

and Science of Science” with inclusion of 

materials on nobelistics was organized, and in 

November 1998, the V meeting-conference 

of nobelists was held [36]. The meeting was 

held according to the already established 

scheme, within its framework the 5
th

 

International Conference “Informatics and 

Science of Science” (the seventh Tambov 

one) was held.  

In 1999, the Center had to change its 

location. “The harsh realities of the present 

time were such that ... the INIC, having barely 

had time to hastily pack the most unique 

documents and exhibits, was literally thrown 

out on the street. It was not only a moral (for 

the management and staff), but also an 

organizational blow, the well-functioning 

work was slowed down, besides, the VI 

meeting-conference on nobelistics was 

planned for October of that year, which was 

again held in absentia, the works of which 

could be published only two years later [37, 

38]. The President of the INIC addressed a 

large letter to the international scientific 

community, in which he described what had 

happened and asked for support. During the 

year, several calls followed from Denmark, 

Norway, Poland, Sweden, and Japan with 

offers to move the INIC to them. 

In 1999, the Center had to change its 

location. “The harsh realities of the present 

time were such that ... the INIC, having barely 

had time to hastily pack the most unique 

documents and exhibits, was literally thrown 

out on the street. It was not only a moral (for 

the management and staff), but also an 

organizational blow, the well-functioning 

work was slowed down, besides, 

 

6.The VI meeting-conference on nobelistics 
was planned for October of that year, which 

was again held in absentia, the works of 

which could be published only two years later 

[37, 38]. The President of the INIC addressed 

a large letter to the international scientific 

community, in which he described what had 

happened and asked for support. During the 

year, several calls followed from Denmark, 

Norway, Poland, Sweden, and Japan with 

offers to move the INIC to them. 

However, the situation changed quickly, 

and it was possible to resume, register and 

manage the previously closed Tambov branch 

of the Moscow State University of Culture 

and Arts, to the territory of which the INIC 

moved, later changing its form of ownership. 

INIC entered the XXI century as a mature, 

well-structured and well-established 

organization. A rich experience of research 

and conferences has been accumulated; 

dozens of stable contacts have been 

established both in the country and abroad. 

The results of 10 years of work: 20 databases 

on nobelistics with the original management 

system, containing gigabytes of information, 

unique materials in museum and archive 

funds, hundreds of publications on various 

aspects of the chosen scientific direction. 

 

7. The VII International Meeting-

Conference 
In October 2001, the last of the series 

“Informatics and Science of Science", the 6th 

international (8
th

 Tambov) conference with 

inclusion of materials on nobelistics was held. 

But the next landmark year for the Center was 

2002: on May 20-25 the VII International 
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Meeting-Conference was held, which for 

the first time was named as the 

International Congress “Science, 

Technology, Society and Nobel Movement 

in the Third Millennium”, dedicated to the 

100
th

 anniversary of the Nobel Prizes (Fig. 

23) [39, 40]. The meetings were held for the 

first time in Moscow and Tambov, and 

several significant events took place within 

the framework of the meeting: diplomas and 

MINC gold medals were awarded to Nobel 

Prize laureates in chemistry H. Brown and F. 

Sanger. All papers were published in four 

volumes of the INIC Proceedings [37-40], 

several books and brochures on nobelistics 

were presented, including the almanac of the 

International Nobel Movement "Nobelistics" 

(Fig. 24), published by the international 

publishing house of the INIC (license 1997), 

in which the President of the INIC for the first 

time described the Nobel Prizes as a 

phenomenon of world culture (Fig.25), the 

web-site of the INIC, which was under 

development, was presented (Fig.26). 

 
Figure 23. Poster for the VII meeting conference 

(2002). Property of INIC 

 

 

 
Figure 24. Almanac of the International Nobel 

Movement. “Nobelistics” No. 1 (2002).  Property 

of INIC 

 

8. The  VIII International meeting-

conference 
Only five years later, in September 2007, 

the VIII International meeting-conference 
[41] was held in absentia, which gathered the 

world color of nobelistics and set new tasks 

for domestic and foreign nobelists. By this 

time, the INIC had already five branches, 

including Baku, Bishkek and Vienna; the 

library, museum and archive were 

significantly enriched and moved to new 

specially equipped premises. 

 

 

 

 

 

 

 
Figure 25. Fragments of the VII Nobel Congress (2002). Property of INIC 
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9. On September 27-29, 2010 in Tambov 

the IX meeting-conference of nobelists 

“Science, Technology, Society and the 

Nobel Movement” took place, which 

gathered 32 representatives from 15 cities of 6 

countries: Russia, Ukraine, Germany, France, 

Canada and the USA [42]. By this time, the 

first stage of research of Russian archives was 

completed and a fundamental work on the 

history of the Nobel family and Nobel Prizes 

was published [43], 2 doctoral and 6 

candidate dissertations on nobelistics on the 

materials of INIC were defended, domestic 

and foreign nobelists were actively working 

(E. B. Gvinieva, I.A. Dyakonova, I.G. Fuchs, 

A.A. Matveychuk, V.S. Meshkunov, A.I. 

Melua, F.P. Kesamanly, V.S. Lobankov, 

A.M. Blokh, A.M. Ilyukovich, E.N. Stahl, 

I.A. Lalayants, V.A. Kritzman, I. Hargittai, I. 

Abrams, K. Fant, A. Neubauer, J. Kauffman, 

etc.). [44]. 

Each Nobel Congress gave birth to new 

ideas, projects, and publications (Fig. 22-25). 

In parallel, the annual conferences “Formation 

of a specialist in the conditions of the region” 

were held, the collection of scientific papers 

“Information processes and systems” was 

published, which grew into the scientific 

journal “Information processes, systems and 

technologies”, the growing funds of the INIC 

required numerous descriptions and catalogs, 

the staff grew, the project "On Nobel places 

of Russia and Europe" began to be realized 

(Fig. 27-31)... By the opening of the 

conference, the INIC international publishing 

house “Nobelistics” published Alfred Nobel's 

only tragedy “Nemesis” for the first time in 

Russian (with a parallel text in Esperanto). 

 

 

 
Figure 26. Fragment of the INIC website: 

http://www.nobel-centre.com/ru 

Figure 27. Four laureates at a meeting with children of 

Yamal in St. Petersburg, 22.09.2009. From left to right: 

Turing Prize winner John Hopcroft, Nobel Prize winner in 

Physics Ivar Giaever, Nobel Prize winner in Chemistry 

Richard Ernst, Nobel Prize winner in Physics Alan 

Heeger. Property of INIC 

  
Figure 28. Director of the INIC branch in St. 

Petersburg V.I. Ishchuk reports the results of his 

research at the INIC Museum (2010). INIC 

property 

Figure 29. Prof. L.G. Semenova, wife of Nobel results       

laureate N.N. Semenov, with V.M. Tyutyunnik in the 

memorial recreation room at the N.N. Semenov Institute 

of Chemical Physics, RAS (2004). INIC property 
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Figure 30. INIC's Nobel Research Library. Property 

of INIC 

Figure 31. Figure 31. Fragment of the Museum of 

the Nobel Family and Nobel Prize Winners. Property 

of INIC 

 

10. The Tenth (jubilee) Congress 
The three Nobel Congresses of the 2010s 

took place at the height of the activities of the 

INIC and its subdivisions. The Tenth 

(jubilee) Congress “Science, Technology, 

Society and the Nobel Movement” took 

place on October 23-27, 2013 (Fig. 32), first 

in Moscow after the meeting of foreign 

guests, then in Tambov, in the regional 

museum of local lore, in the Memorial 

Museum of the Tambov region, in the 

Museum and Library of the INIC. It was not 

only a triumph of scientific ideas of 

nobelistics, celebration of the 180
th

 

anniversary of Alfred Nobel's birth, but also a 

joy of communication with many outstanding 

personalities: academician of RAS Yu.V. 

Gulyaev (Moscow), the first cryosurgeon of 

the world N.N. Korpan (Vienna), rector of 

RosNU V.A. Zernov (Moscow), Ludwig 

Nobel's great-grandson Michael Nobel 

(Stockholm), N.N. Semenov's wife L.G. 

Semenova (Moscow), P.A. Cherenkov's 

daughter E.P. Cherenkova, L.V. 

Kantorovich's son V.L. Kantorovich, the 

famous gastroenterologist Y.A. Filippov 

(Dnepropetrovsk) and others. In addition to 

the traditional Proceedings of the Congress 

[45], several books on nobelistics (by J. 

Watson, J.K. Maxwell, A.S. Levchenko, V.I. 

Ischuk, V.S. Meshkunov, P. Ahanchi, A.N. 

Krasilnikov), as well as related symbolism 

(envelope, Fig. 33, stamp, badge, seal, etc.) 

were published. 

The gold medal and diploma of INIC were 

awarded to M. Nobel (03.02.1940-

27.11.2024), N.N. Korpan and V.A. Zernov 

(Fig. 34). 

 
Figure 32. Poster for the 10

th
 Nobel Congress 

(2013). Property 

 

 

 

 
 
Figure 33. Envelope with stamp for the 10

th
 

Nobel Congress (2013). Property of INIC 
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11. 11 Nobel Congress “Science, 

Technology, Society and the International 

Nobel Movement” 

11 Nobel Congress “Science, Technology, 

Society and the International Nobel 

Movement” (October 24-27, 2017) [46] was 

even more representative and solemn: the 

opening was held in the oldest in Russia 

Tambov Drama Theater with a full hall of 

participants and listeners. The meeting of 

foreign participants in Moscow was organized 

by the Russian New University under the 

leadership of Prof. V.A. Zernov, full funding 

of the Congress was provided by E.A. 

Ivankov, CEO of the joint-stock company 

“SALUS”. About 50 people from 11 countries 

arrived. 

The main event of the congress was the 

official announcement of the Nobel 

Sustainability Trust (NST, Switzerland) 

award for outstanding research and 

development in the field of sustainable human 

development, including alternative energy. 

The historic event took place at a press 

conference, led by Alfred Nobel's 

grandnephews Michael Nobel and Peter 

Nobel, NST representative Stina Nordlander 

(Sweden's Beauty Queen 2015), V.M. 

Tyutyunnik and E.A. Ivankov (Figs. 35 and 

36), who subsequently financed this award in 

the amount of 100 thousand euros. 

 

 
 

Figure 35. Participants of the 11
th
 Nobel Congress 

in the hall of the Tambov Drama Theater (2017). 

Property of INIC 

This congress took place in a year of many 

anniversaries in nobelistics, but there was one 

more great anniversary. On February 7, 1617 

in the village of Stolbovo (southeast of 

Ladoga) a treaty of Eternal Peace was signed 

between Russia and Sweden: 400 years! 

 

 
 

Figure 36. Participants of the 11
th
 Congress after 

the press conference. 

Property of INIC 
 

This great event was the first outstanding 

victory of a large number of diplomats during 

the reign of young monarchs: the first 

representative of the Romanov dynasty, Tsar 

Mikhail Fyodorovich (21 years old) and King 

Gustav II Adolf (23 years old). The era of 

cooperation between our countries began 

from this time: Swedish copper and iron 

began to be supplied to Muscovy, Russian 

merchants could freely trade in Stockholm, 

Revel and Vyborg. An excellent example for 

modern diplomats. Twenty years after this 

great event, the fortress of Tambov was 

founded. 

For the opening of the Congress, for the 

first time the INIC Banner and the Nobel 

Congress Banner were designed and produced 

(Fig. 37). At the opening ceremony the Hymn 

of the INIC and the Congress was played for 

the first time (Fig. 38): music by Perm 

composer P.A. Kulichkin on verses by 

Moscow writer M.A. Pekelis (02.08.1947-

14.05.2020). 

By the opening of the Congress published: 

Olympic Spring (Nobel laureate С. Spitteler); 

Nobelistics: an almanac of the International 

Nobel Movement; Nobels: a view from old 
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Tambov, 2nd ed. (A.S. Chernov); Nobel 

Bonistics and Numismatics, vol.1, Bonistics 

(V.M. Tyutyunnik); Life Continues in Poems: 

A Collection of Works (Alec Glossa). 

Information about the congress is widely 

published (Fig. 39). 

 

 

 
 

Figure 37. Banners of the MINC and Congress (in 

Swedish national colors). Property of the INIC 

Figure 38. Text of the Hymn of theand the Congress. 
Property of the INIC 
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Figure 39. Article about the congress in the journal “Science and Technology in Industry”. 

Property of INIC 

 

Despite the considerable difficulties in 

preparing and organizing Nobel Congresses, 

the staff of the INIC continued to work 

tirelessly to develop the International Nobel 

Movement. Some examples of this work are 

shown in Figs. 40-45. 

 

 

 

 
 

 
Figure 40. Awarding for M. Nobel (right) with 

the title of Honorary Professor of the Moscow 

State University of Food Production (2015). In the 

center is world chess champion A.E. Karpov. 

Property of INIC 

 

 

 
 

Figure 41. M. Nobel (second from right) elected 

Honorary Professor of Tambov State Technical 

University (2015). Property of INIC 

 

 
 

Figure 42. Students from Montenegro at the INIC 

Nobel Museum (2018). Property of INIC 
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Figure 43. Letter from Nobel Laureate 

M. Calvin. Property of INIC 
 

 

12. 12 Nobel Congress “Science, 

Technology, Society and the International 

Nobel Movement” 

12 Nobel Congress “Science, Technology, 

Society and the International Nobel 

Movement” was held on October 2-5, 2019 
(Fig. 46). Russian nobelists and scientists 

from Austria, Belarus, Germany, Greece, 

Israel, Italy, Netherlands, USA, Japan, etc. 

actively participated in all events of the 

Congress. The total number of the Congress 

participants was 47 persons from 11 countries 

of the world, who presented 34 reports [47]. 

By the opening of the Congress, the 

international publishing house INIC 

“Nobelistics” presented six new books with a 

total volume of 80 printed sheets (Fig. 47): 

“Dear Baroness and Friend... Dear Monsieur 

and Friend...: Alfred Nobel's correspondence 

with Bertha von Suttner” (ed. 

V.M.Tyutyunnik, Tambov), “Our Lives” (I. 

Hargittai, Budapest), “The Cartography of 

Emotions” (E. Levin, Haifa), “Nobel class 

citability and concepts expressing the 

characteristics and properties of cited 

scientific documents” (V.S.Lazarev, Minsk), 

“Works of Nobel Prize winners in literature in 

Russian (1901-2016)” (A.N. Krasilnikov, 

Moscow), Proceedings of the Congress 

“Science, Technology, Society and the 

International Nobel Movement” [47]. The 

book “Why Germans Must Know Russian” 

(H'Arin, Berlin) was also presented with the 

author's participation. 

 

 

 

 
 

Figure 44. Banner made on the basis of INIC materials for the museum of Nobel laureate N.N. Semenov in 

Chernogolovka. Property of INIC 
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Figure 45. A fragment of one of the halls of the 

INIC Museum. Property of INIC 

 

 

 

 

 

 

 
 
Figure 46. Poster for the 12th Nobel Congress 

(2019). Property of INIC 

 

 

 

 

 

The thematic focus of the Congress has 

been defined 30 years ago: the life and 

activities of A. Nobel and all representatives 

of the Nobel dynasty, Nobel Prizes, Nobel 

Foundation and Committees, Nobel firms, life 

and activities of Nobel Prize winners 

(including scientific, literary and political 

activities), analysis of the works of the 

laureates and development of their ideas, 

International Nobel movement, Nobel actions 

in the world, scientometrics and bibliometrics 

of Nobel information, as well as other aspects 

of nobelistics. In addition to the usual Nobel 

topics, two new areas have been added: 

“Problems of talent and genius” and “Nobel-

level research”. 

 

Three students of Tambov State Technical 

University (M.D.Mordasov), Michurinsk 

State Agrarian University (A.A.Korotkov) 

and Russian New University (N.V.Mizin), 

who won the INIC competition for a monthly 

Nobel scholarship, were awarded with INIC 

diplomas. The Gold Medal and Diploma of 

INIC were awarded to outstanding nobelists I. 

Hargittai, E. Levin, S.S. Antipov (Moscow) 

and 31 authors' teams (65 persons) winners of 

the first international competition INIC-

SALUS “for technological solutions 

contributing to sustainable development of 

mankind”. 

 

Genius children from Tashkent 

(Uzbekistan) Zafarzhon and Zebo Kuchkarovs 

attended the Congress for the first time as 

honorary participants and speakers. Nine-

year-old Zafarzhon filled in the entire D.I. 

Mendeleev Periodic System of chemical 

elements in a few minutes, and six-year-old 

Zebo listed all Nobel Prize winners in 

chemistry (Fig. 48). 

 

As usual, envelopes, postage stamps, special 

stamps and badges, packets and notebooks, 

pens and other paraphernalia were prepared 

for the congress (Fig. 49). 
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Figure 47. Books published for the opening of the congress. Property of INIC 

 

Over the past five years, the INIC continued 

intensive research, replenishment of the 

library, museum and archive collections, and 

electronic documents. The rapid increase of 

information volumes required more and more 

efforts and specialists for their processing, 

cataloging, arrangement, coding, digitization 

and effective use [48-50]. In this situation, the 

funding remained on the shoulders of one 

person, the INIC President, the local Tambov 

authorities (not to mention the scale of the 

Russian state) continued to ignore this 

organization and its activities. Therefore, we 

approached the 13th  Nobel Congress with a 

mood that was not as rosy and optimistic as it 

had always been in the past four decades. 

 

 

 
Figure 48. Congress participants at the “Museum 

of the Nobel Family and Nobel Prize Laureates” 

of INIC (2019). Property of INIC 

 

 
 

Figure 49. Badges and postmarks for Congress. 

Property of INIC 

 

13. 13 Nobel Congress “Science, 

Technology, Society and the International 

Nobel Movement” 

13 Nobel Congress “Science, Technology, 

Society and the International Nobel 

Movement” was held on October 3-5, 2024 
and was dedicated to the 125

th
 anniversary of 

the Nobel Prizes, the 35
th

 anniversary of 

Nobel conferences in Tambov, as well as to 

the birthdays of Nobel laureates: the 

outstanding physicist V.L.Ginzburg 

(04.10.1916-08.11.2009) and chemists 

K.Fukui (04.10.1918-09.01.1998) and 
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K.Wüthrich (born 04.10.1938). It so happened 

that the author of this article last met with 

Vitaly Lazarevich Ginzburg in Moscow on 

July 30, 2004 in Izvestia, flew to Japan to see 

Ken'ichi Fukui in January 1996, and 

communicated with Kurt Wüthrich in Lindau 

(Germany) in June 2016. They are great 

scientists, as are all 700 scientists who have 

received Nobel Prizes in physics, chemistry 

and physiology or medicine since 1901. 

     
 

   
 

       
 

 
 

 
Figure 50. Some outstanding nobelists, participants of the 13

th
 Congress (from left to right, from top to 

bottom): Prof. N. Korpan and slide of his report, Prof. B. Jangfeldt, slide of Prof. B. Farber's report, Prof. A. Potapov, 

Prof. V. Etkin, Prof. A. Gusev and slide of his report, Prof. D. Rakovich, Prof. E. Levin and slide of her report, slide of 

I. Hargittai's report and his photo with Nobel laureate G. Olah. Property of INIC 
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Unfortunately, the situation in Russia made 

it possible to hold this congress only online. 

The congress was attended by more than 50 

scientists from 10 countries, including famous 

nobelists: I. Hargittai (Hungary), B. Jangfeldt 

(Sweden), N. Korpan (Austria), V. Etkin and 

E. Levin (Israel), A. Gusev (Montenegro), N. 

Nikov and T. Zhekova (Bulgaria), B. Farber 

(USA), D. Rakovic (Serbia), V. Lazarev 

(Belarus) and others (Fig. 50). Nobel Prize 

winners R. Hoffmann, R. Penrose and A. 

Yoshino, as well as M. Nobel sent their 

greetings. Fundamental reports on the results 

of their Nobel-level research were made by 

Professor B. Farber (USA) “Dynamic 

adaptive drugs: a new era of personalized 

medicine”, Professor N. Korpan (Austria) 

“Malignant thyroid tumor: organ-preserving 

cryosurgery. 7-year long-term follow-up”, Dr. 

E. Levin (Israel) “Multiplanetary Nobel 

Laureates in Literature”, Prof. V. Etkin 

(Israel) “Energodynamic Theory of Biological 

Evolution”, Prof. A. Gusev (Montenegro) 

“Trends of Water-Hydrogen Civilization in 

the Coordinates of Nobel Movement”, Prof. 

A. Potapov (Russia) “Fractals and 

Multifractals in Action: Formation, 

Development and Strategy of Technologies 

for Multidisciplinary Radio” and others. 

The staff of the INIC carried the banner of 

the Nobel Prizes as a unique phenomenon of 

the world culture of the twentieth and twenty-

first centuries. Along with other participants 

of the International Nobel Movement, we 

sincerely worked to popularize the Nobel 

Prizes and laureates, as well as to preserve the 

memory of the Nobel family. For over 40 

years, the results of these activities have been 

presented at thirteen Nobel Congresses and 

eight other conferences in Tambov. 
 

 
 

The author of this article hopes that we 

have managed to develop humanistic and 

unifying ideas in science, regardless of 

nationality, age, gender, religion to 

approve nobelistics for the benefit of 

mankind! 
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Abstract  The transition to clean energy and increased energy efficiency is critical for achieving energy 

independence and combating climate change. The European Union has set ambitious targets, including a 

42.5% share of renewable energy by 2030 and a reduction in energy consumption by 11.7%. Companies like 

Behr-Hella Thermocontrol (BHTC) are taking significant steps to contribute to these goals by minimizing 

their carbon footprint and increasing energy efficiency. BHTC's strategies include reducing energy intensity, 

transitioning to renewable energy sources, and implementing energy-efficient technologies such as 

photovoltaic systems and LED lighting. The company has set a goal to operate all its production sites with 

renewable energy by 2025. Despite high initial investments, the company is positioning itself for long-term 

savings and improved sustainability. BHTC's approach demonstrates how industrial actions can help reduce 

energy consumption, support climate neutrality, and enhance competitiveness in a changing market. 
 

Key words:  energy efficiency, renewable energy, sustainability, carbon footprint 

 

Резюме Преходът към чиста енергия и повишена енергийна ефективност е от решаващо значение 

за постигането на енергийна независимост и борбата с изменението на климата. Европейският 

съюз си е поставил амбициозни цели, включително 42,5% дял на възобновяемата енергия до 2030 г. и 

намаляване на потреблението на енергия с 11,7%. Компании като Behr-Hella Thermocontrol (BHTC) 

предприемат значителни стъпки, за да допринесат за постигането на тези цели чрез минимизиране 

на въглеродния си отпечатък и повишаване на енергийната ефективност. Стратегиите на BHTC 

включват намаляване на енергийната интензивност, преминаване към възобновяеми енергийни 

източници и прилагане на енергийно ефективни технологии като фотоволтаични системи и LED 

осветление. Компанията си е поставила за цел да управлява всички свои производствени обекти с 

възобновяема енергия до 2025 г. Въпреки високите първоначални инвестиции, компанията се 

позиционира за дългосрочни спестявания и подобрена устойчивост. Подходът на BHTC 

демонстрира как индустриалните действия могат да помогнат за намаляване на потреблението на 

енергия, да подкрепят климатичната неутралност и да подобрят конкурентоспособността на 

променящия се пазар.  
 

Ключови думиенергийна ефективност, възобновяема енергия, устойчивост, въглероден отпечатък 

 

 

I. INTRODUCTION 
According to European climate change reports, 

measures are being taken across the continent to 

reduce reliance on fossil fuels, accelerate the 

transition to clean energy, and build a more 

sustainable and diversified energy system to 

strengthen energy independence and ensure stable 

and affordable energy supplies for citizens and 

businesses. Many of these actions and measures 

have been implemented at the national level, such 
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as accelerating the deployment of renewable 

energy sources. At the industrial level, it is also 

necessary to take action to save energy and reduce 

energy bills. This would contribute to reducing 

solid fuel use, thereby lowering CO2 emissions. 

Such actions provide better conditions and 

incentives for the industry to invest in more 

efficient, eco-friendly solutions. 

 

II. MAIN TEXT 

Achieving energy independence is linked to 

increasing the production of clean, renewable 

energy. REPowerEU aims to raise energy 

efficiency targets and the overall share of 

renewable energy sources. The current target for 

renewable energy is at least 42.5% by 2030, to 

reduce overall energy consumption in the EU by 

11.7% compared to projected energy consumption 

for 2030 [1]. By adopting energy-efficient and 

energy-saving behaviours, consumers can take 

greater control over their carbon footprint and 

reduce their energy bills. Given the current global 

events and the consequences of climate change, 

companies must realize their responsibility toward 

sustainability. Behr-Hella Thermocontrol (BHTC) 

is such a company, striving for sustainable 

solutions and entrepreneurial responsibility for 

current and future generations. The goal is to 

achieve carbon neutrality at all production sites 

concerning direct CO2 emissions and those 

related to purchased energy. Therefore, 

continuous efforts are made to minimize the 

corporate carbon footprint. The remaining 

emissions are to be compensated through certified 

climate protection projects. In the long term, the 

company aims to achieve climate neutrality 

concerning its products and supply chain. 

BHTC's management framework and policies 

are focused on risk assessment related to quality, 

environmental protection, workplace health and 

safety, energy, and information security. An 

integrated management system for quality, 

environmental protection, occupational safety, 

energy, and information security is implemented 

and continuously improved at all BHTC locations 

while complying with applicable legal and 

regulatory requirements. Active efforts are 

underway to reduce environmental impact and 

energy consumption to improve the industrial 

environmental footprint. 

Sustainability is considered a responsibility for 

the entire BHTC group. The management of 

BHTC is responsible for defining the areas of 

action, goals, and scope of sustainability-related 

activities. The management board and a 

sustainability team determine sustainability 

priorities and the company's strategic direction. 

 

1. Environmental management 

Environmental protection for current and 

future generations is a central part of the 

company's responsibility. In this context, BHTC 

strives to reduce its environmental footprint using 

a holistic environmental management system 

certified at all production sites by the ISO 14001 

standard. 

Energy consumed at production sites is a key 

aspect of the environmental management system – 

not only for reducing emissions and saving 

resources but also as a key lever for reducing 

operational costs. For this reason, BHTC has set a 

target to continuously reduce energy intensity 

each year, with a goal of at least a 10% reduction 

by 2030 [2]. The specific energy consumption 

target is 56.8 kWh per 1,000 EUR in sales. 

In addition to annual reductions in energy 

intensity, a major focus is the transition to 

renewable energy sources. The target is to 

exclusively generate electricity from renewable 

sources by the end of 2025. Efforts are being 

made to generate renewable energy in-house and 

purchase renewable energy. As of 2021, the share 

of electricity from renewable sources was 41%, to 

reach 100% by the end of 2025. 

Compared to 2021, there has been a significant 

reduction in energy consumption while achieving 

a notable increase in sales. Specifically, natural 

gas consumption has decreased by approximately 

16% compared to 2021. These optimization 

measures contribute not only to the success of 

managing the European gas crisis but also to a 

lower environmental impact. In 2022, a 10% 

improvement was achieved compared to the 

baseline year, with further reductions in specific 

energy consumption expected. This is due to the 

vertical integration of a new production step in the 

display manufacturing process [3]. 
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To achieve the goal of fully operating all 

production sites with renewable electricity by 

2025, BHTC relies on three main components: in-

house electricity generation from photovoltaic 

systems, purchasing green electricity from local 

electricity providers, and purchasing certificates 

for electricity from renewable sources. There are 

specific goals regarding carbon dioxide neutrality: 

Goal 1 has seen a reduction from 1,688 to 1,220 

tCO2 annually, representing a 27.7% decrease 

within one year. 

Compared to 2021, BHTC has successfully 

implemented its first photovoltaic system at 

BHTC Mexico in August 2022. This system 

began producing fully self-generated energy to 

cover a large portion of energy needs. Following 

this project, the strategy continues with ongoing 

evaluations for the implementation of 

photovoltaic systems at other production sites. 

In 2022, BHTC made various optimizations in 

packaging materials. By switching from paper 

filling material to paper-based air cushion 

material, approximately 44% of annual paper 

packaging material was saved. Additionally, the 

material for all corrugated cardboard boxes was 

changed from paper to a mix of 30% grass and 

70% recycled paper (depending on the type of 

paper). Packaging concepts were also altered for 

several spare parts deliveries, replacing PE foam 

cushions with corrugated cardboard packaging. 

This change not only reduces the plastic 

packaging but also reduces the overall energy 

consumption during packaging material 

production. Moreover, the volume of the 

packaging was reduced by 60%, which resulted in 

lower transport costs to the customer due to the 

higher density of the packaging. 

The production facility in Bulgaria has 

achieved world-recognized certification according 

to ISO 50001 for energy management. The 

certification process is linked to the establishment 

of an energy policy, implementation of energy 

management strategies and action plans, and 

monitoring and measurement of energy efficiency 

KPIs. 

An independent certification body’s evaluation 

confirms that BHTC’s energy management 

system meets the requirements of the ISO 50001 

standard. BHTC Mexico successfully installed a 

499.8 kWp photovoltaic system by August 2022. 

In the past year, the system generated 296 MWh 

of electricity, covering over 7% of the energy 

demand in Mexico in 2022. Since the system will 

operate for the entire year in 2023, it is expected 

that coverage will increase to 19%. 

Several decisions and measures have already 

been implemented to reduce energy consumption, 

including: 

 Implementing and optimizing daylight 

control and air conditioning in production. 

 Replacing production building lighting 

with LED lighting. These improvements 

will sustainably reduce electricity 

consumption, aiming to reduce specific 

site consumption to 1,330,000 kWh 

annually (~21% of total electricity 

consumption in 2021). 

 

Moreover, the implementation of photovoltaic 

systems at all production sites for generating 

electricity from solar energy will result in a share 

of self-produced electricity reaching 20%. 

 

2. SWOT Analysis of Energy Efficiency in the 

Company 

Strengths: 

 Reduction in electricity costs: The 

implementation of a photovoltaic system 

will provide 20% savings on electricity 

consumption. 

 Improved energy efficiency: LED lighting 

will reduce electricity consumption for 

lighting and increase the lifespan of the 

lights. 

 Automation and optimization: Daylight 

control and air conditioning optimization 

will improve the working environment 

and reduce unnecessary energy 

consumption. 

 Environmental image: The use of 

renewable energy sources (RES) will 

enhance the company’s reputation and 

meet environmental requirements. 

 Opportunities for state subsidies and 

grants: There are funding opportunities 

through energy efficiency programs. 

Weaknesses: 

 High initial investments: Purchasing and 

implementing new technologies require 

significant capital expenditure. 
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 Need for training: Staff may require 

training to operate and manage the new 

control and monitoring systems. 

 Return on investment time: Despite cost 

reductions, the payback period for the 

investment will take time. 

Opportunities: 

 Access to additional funding: European 

funds and national energy efficiency 

programs can support investments. 

 Improvement in competitiveness: 

Reduced energy costs will make the 

company more competitive in the market. 

 Expansion of sustainable practices: 

Opportunity to implement additional 

energy-efficient technologies in the 

future. 

 Regulatory advantages: Opportunity to 

better comply with future environmental 

requirements and standards. 

Threats: 

 Technological risks: There is a potential 

for technical failures or issues with 

integrating new systems. 

 Regulatory changes: Possible changes in 

legislation or subsidies that could impact 

the payback period. 

 Changes in energy prices: A reduction in 

energy prices could extend the payback 

period. 

 Resistance to change: Some employees 

may resist the new technologies and 

changes in working methods. 

 

 

 

III. CONCLUSIONS 

Investing in energy efficiency will lead to 

significant savings, improved sustainability, and 

increased competitiveness. Despite the initial 

costs and challenges, the long-term benefits are 

considerable, especially if the company utilizes 

external financing and successfully manages the 

change process. 
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Abstract: The gas-discharge photography (GDP) method was used to assess the health of the population in 

an industrial region in comparison with changes in the environmental situation in it over the years. 

The method of fixing the gas-discharge glow around the fingers of children and adults who worked at the 

enterprise or lived near it on an X-ray film was used. 

The diagnostic criteria of P. Mandel were used to analyze the obtained gas-discharge photographs. 

According to them, there is a correspondence between the type of glow in the form of a gas-discharge image 

associated with human bioenergetics and the formation of pathology. Doctor P. Mandel established a 

correspondence between the GDP sectors of the fingers and organs.  

The use of the GDP method of terminal points of the extremities quite informatively demonstrated the 

correspondence of defects in the glow corona around the fingers of children and adults to changes in the 

parameters of air pollution and a natural reservoir in the region of the operating enterprise.  

Examination in the system of ecological monitoring allowed to establish the predominant influence of certain 

negative factors on certain organs and systems of the body. It was concluded that the use of the GDP 

photography method is advisable in population studies for the timely establishment of the negative impact of 

human anthropogenic activity on the ecological state of the environment and the health of the population. 
 

 

Key words: gas-discharge photography, ecology, biosphere, image analysis 
 

 

 

I. INTRODUCTION 
The development of natural resources requires 

adherence to the principles of ecology – the 

preservation of historically established 

relationships between biota and inanimate objects. 

If the balance between them is disturbed, complex 

processes of metabolism and energy in the 

biosphere are disrupted, and the preservation of 

healthy life activity of living beings, including 

humans, is threatened. 

Therefore, it is important to control the state of 

functional interrelations in the human body in a 

certain population of a region of a particular 

nature management zone. Their dysfunction will 

initially, at the pre-disease stage, manifest itself in 

non-specific changes, which must be identified as 

early as possible for timely regulation of the 

ecological situation in regions of anthropogenic 

impact on the environment. 

Therefore, it is urgent to search for methods for 

early detection of the processes of maladaptation 

in the human body to adverse external influences. 

Biochemical studies detect them too late, when 

pathological processes in the organs have already 

formed. Therefore, studies of changes in the 

functional state of the body's cells at the 

biophysical level deserve attention. Changes in the 

latter are interconnected even with minor changes 
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in biochemical reactions at the cellular level, 

which undoubtedly follows from the latest 

scientific phenomena about biological life and 

health. 

The tissues of the human body consist of atoms 

and are essentially bundles of energy. The basis of 

the phenomenon of life in the human body lies in 

the peculiarities of the course of energy processes 

at the microlevel of the structure of cells and 

tissues - subatomic, atomic and molecular levels 

[10-12]. 

At the microlevel, magnetoelectrochemical 

processes are involved, and for living complex 

organic molecules of tissues in vivo, constant 

intramolecular and intermolecular formation and 

transfer of energy and charge are characteristic. 

The biopolymer, through its own oscillations, 

converts the chemical energy of ATP into a 

coherent form, and this allows the biopolymer not 

to waste energy on thermal processes, but to 

transport it non-radiatively further along its 

chains. The biopolymer acts as an oscillator-

transformer of energy, which carries out coherent 

energy conversion due to the quantum-mechanical 

features of the structure of its primary chains, 

which were formed at the stage of chemical 

evolution [13]. 

The latest knowledge for the first time explained 

the role of water molecules in an adequate physic-

chemical aspect - broader than just a solvent, 

corresponding to the quantum-mechanical ideas of 

the modern level of development of fundamental 

natural science [10-13]. 

The ability of water molecules to self-organize 

in the form of energy tension of fractal crystals is 

a key property that determines the energy supply 

of the molecular level and the realization of the 

phenomenon of life in living biological systems, 

including humans [1, 12]. Of course, the state of 

water in the body will be sensitive to external 

influences, changing the state of biological 

polymers. 

Fractal energy-tensioned water crystals formed 

in the cytoplasm of living cells are connected to 

biopolymers by hydrogen bonds [2, 12, 13].  

When incoherent energy from ATP enters a 

biopolymer molecule in vivo, it is converted into a 

soliton through oscillations and then has two 

options for further path - to move along the 

biopolymer chain further (the first option) and to 

pass from the biopolymer to the environment 

surrounding the biopolymer - to water molecules 

(the second option). The mechanism and 

possibility of the soliton's transition from the 

biopolymer chain to the environment - to water 

without loss of energy were proven in works [2, 

12]. 

Without the implementation of 

magnetoelectrochemical processes, the biological 

system is transformed from living into non-living 

- into a set of molecules in its essence. The 

mechanism of non-contact energetic molecular 

interactions "biopolymer-water-biopolymer-

water" is fully realized only in a living biological 

system in vivo and is simultaneously a mechanism 

for ensuring its existence [12, 13]. 

Based on the positions of 

magnetoelectrochemical theory, it is important to 

note that the phenomena of life and health acquire 

new characteristics, since they must now be 

described as a state of adequate levels of the 

course of magnetoelectric energy processes 

between biomolecules, which is objectively 

manifested at the macro level by the normal level 

of metabolism, functioning of tissues and organs 

of the human body. Accordingly, it is logical to 

consider disease as a violation of the 

magnetoelectric state of biomolecular structures, 

death - as their complete absence, and the human 

body - as one of the forms of 

magnetoelectrochemical organization of 

biological matter on Earth. 

The potential energy in biological structures and 

in the body as a whole allows visualization when 

studying the parameters of gas-discharge radiation 

around the extremities of human fingers and toes 

in a high-frequency electromagnetic field. At the 

same time, the object’s own ultra-weak photon 

radiation, known as gas-discharge radiation, is 

amplified [3, 6, 7]. The method allows recording 

minor changes in biochemical processes in the 

cell, as energy processes and their transmission 

through biopolymers change, as well as the 

coherent properties of extracellular water, the 

biological significance of which is known and the 

gas-discharge radiation method records these 

processes [15].  

 

II. MAIN TEXT 
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The objective of the study was to establish the 

possibility of assessing the negative impact of 

environmental degradation on the state of 

functional relationships in the human body in the 

region based on the results of the gas-discharge 

photography method. 

Materials and Methods. The functional health 

of children in the region, as well as adults living 

and working in the same industrial region (plant 

workers) was examined (study no. 1). In 

dynamics, 52 children and 28 adults living and 

working near the plant were examined in 2 years 

(study no. 2). The obtained results of the 

examination based on the gas-discharge 

photography method were compared with the 

indicators of the environmental situation in the 

region in dynamics for the same years. 

An experimental setup of a gas-discharge glow 

recorder [14], X-ray room conditions, and X-ray 

film were used. The gas-discharge glow corona 

was photographed around the fingers.  

Тo analyze the obtained gas-discharge 

photographs, P. Mandel's diagnostic criteria were 

used. According to them, there is a 

correspondence between the type of glow in the 

form of a gas-discharge image associated with 

human bioenergetics and the formation of 

pathology. Dr. P. Mandel established a 

correspondence between the sectors of the GDP of 

the fingers and organs [7]. We also used the 

results of their own research [8, 9, 16, 17]. 

Normally, the glow corona around the fingers of 

the extremities is represented by an inner oval, a 

middle layer in the form of evenly spaced 

streamers, and an outer layer with glow (Fig. 1). 

In case of psychoemotional imbalance, streamers 

appear in the glow corona (endocrine glow type 

according to P. Mandel) (Fig. 2). 

In case of functional stress with increased 

cellular metabolism in organs or systems, 

additional bit images in the form of dots are 

registered (toxic glow type) (Fig. 3). In case of 

structural changes in tissues, dystrophic changes 

in cells in chronic pathology and increased 

anaerobic respiration, photon emission decreases 

and thermal energy increases. On the HDF, the 

streamer layer appears thickened, and its pattern is 

erased (degenerative glow type) (Fig. 4). 

 

 

 

 
 

Fig. 1.  Normal 

 

 

 
 

Fig. 2. Еndocrine type of GD-luminescence (ET) 

 

 

 
 

Fig. 3. Toxic type of GD glow (TT) 

 

 

 
 

Fig. 4. Degenerative type of GD glow (DT) 

 

 

 

The results obtained and their discussion. 

The results of gas-discharge photography during 

examination of adults are presented in the table 

and analyzed taking into account the sanitary and 

hygienic characteristics of the plant area in 

dynamics over the years. 
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Table 1 

GDP results in children in dynamics (losses in the crown) 

Signs 

Study 

#1% of 

the 

group 

Study #2 

% of the 

group 

Signs 

Study 

#1% of 

the 

group 

Study #2 

% of the 

group 

Head 58,1 34,9* Psyche 35,5 30,2 

Rectum 22,6 25,6 Hormonal system 35,5 23,2 

Spine 38,7 55,8 Gastroduodenal zone 35,5 39,5 

Vessels 54,8 51,2 lymphopharyngeal ring 64,4 30,2* 

urinary system 25,8 18,6 Heart 22,6 27,9 

biliary system 29,0 25,6 Pituitary 67,7 48,8 

Reproductive system 32,2 20,9 Respiratory system 25,8 16,3 

 

Note: *- the difference between the indicators is statistically significant. 

 

 

 

Table 2 

GDP results in children in dynamics (intoxication) 

 

Note: *- the difference between the indicators is statistically significant 
 

 

The obtained results were compared with 

changes in the environmental situation in the 

survey area. In particular, negative trends in 

changes in the environmental situation in the 

atmosphere were observed. There was a gradual 

increase in emissions into the atmosphere (by 10 

thousand tons or 42%) due to the growth of 

industrial output. Of these, solid emissions 

increased by 35%, the technogenic load per capita 

increased by 54% and amounted to 140 kg against 

75 kg two years ago. This causes irritation of the 

mucous membranes of the upper respiratory tract, 
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№1 (31)  48,4 51,6 48,4 25,8 61,3 19,4 25,8 61,3 61,3 19,4 

№2 (43) 32,5 37,2 34,9 32,5 76,7 53,5* 37,2 30,2* 48,8 48.8* 
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local intoxication, and the risk of developing 

pathology of the respiratory system. In accordance 

with this, according to gas-discharge photography, 

a statistically significant increase in the incidence 

of intoxication in the respiratory system was 

revealed in children over these years, which 

reflects the high risk of their inflammation. 

Precipitation pollutes water bodies and causes 

their toxicity with heavy metal salts. During the 

period under study, the volumes of untreated 

wastewater discharge and the amount of iron in 

them increased (by 7,296 thousand cubic meters 

per year and 3.7 tons, respectively). Outdated 

wastewater treatment technologies provided for 

the widespread use of chlorine, as a result of 

which a large number of toxic organochlorine 

compounds were determined in drinking water. 

When analyzing the quality of drinking water 

supply during this period, the number of non-

standard samples for physicochemical studies 

increased due to toxicological indicators 

exceeding the norm by 1.5-1.8 times. The increase 

in the toxicity of drinking water also increased 

due to soil contamination with unutilized 

industrial waste in the area of the enterprise. 

Toxic substances have a negative effect on the 

peripheral nervous system and bone tissue, which 

are sensitive to the listed toxic factors. In gas-

discharge photographs of fingers, a tendency 

toward an increase in the frequency of fallout in 

the corona of radiation in the spine/nervous 

system area appeared in dynamics over the years, 

which reflects the high sensitivity of the method 

to changes in the ecological state of the 

environment. As is known, the water factor is one 

of the leading factors in the growth of intestinal 

pathology. When analyzing the infectious 

morbidity of the population in the region, an 

increase in acute intestinal infections and viral 

hepatitis was observed in dynamics over the years. 

The percentage of non-standard samples for 

virological indicators in the city river also 

increased. Viral protection of water supply 

facilities remained low, although the virological 

contamination of drinking water decreased 

somewhat. In children, immunocompetent 

intestinal cells actively respond to infection in the 

immune response, due to an unformed immune 

system, compared to adults. During the GDP 

examination, a statistically significant increase in 

defects in the rectum/large intestine area was 

observed over time, which reflects immune 

activity against pathogens. 

A statistically significant decrease in the 

frequency of occurrence of fallout in the corona of 

radiation in the head area was observed, a 

tendency to decrease them in the pituitary gland, 

lymphopharyngeal ring. This reflects a decrease in 

the phenomena of emotional instability. The latter 

is also associated with an improvement in the state 

of the autonomic nervous system, which regulates 

the work of all internal organs of a person. 

In children, general intoxication was less often 

recorded in gas-discharge photographs with a 

statistically significant decrease of two times in 

the biliary system, which correlates with the data 

of environmental indicators in the region. 

In particular, a decrease in emissions with 

wastewater into the city river over the past period 

of the amount of suspended matter (by 95.5 tons) 

and oil products (by 2.6 tons) was recorded, in the 

detoxification of which the hepatobiliary system 

(gallbladder, liver) is primarily active, which, as 

indicated above, is functionally closely connected 

with the emotional sphere of a person through the 

autonomic nervous system. When analyzing the 

GDP of adults working at an industrial enterprise 

and those working near it, we found a generally 

negative dynamics of functional relationships in 

the body, both in the former and in the latter, 

which correlates with the above data on the 

environmental situation by year in dynamics. 

The data presented in Table 3 indicate a greater 

increase in adults in signs of dysfunction of the 

vegetative-endocrine regulation, compared with 

children, in the form of fallout in the corona of 

radiation in the heart, head, hormonal system, 

gastroduodenal zone, which is expressed in a 

tendency to more frequent signs of emotional 

instability and asthenia (decrease in overall 

performance). Problems are possible in the 

specified organs in the form of spastic reactions, 

with the duration of which a state of local stress or 

structural changes in tissues appears with the 

formation of diseases of the corresponding organs 

and systems (cardiac, vascular diseases of the 

head, pathology of the stomach and duodenum, 

thyroid and other endocrine glands). 
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Table 3 

Results of GDP in adults during control in dynamics 

 

GDP photo 

attributes, % 

2004 

year 

(151) 

2006 

year 

(28) 

GDP photo 

attributes, % 

2004 

year 

(151) 

2006 

year 

(28) 

Energy drops:   Intoxication:   

heart 7,3* 39,3 Psyche 53,0 71,4 

psyche 25,8 39,3 Hormonal system 48,3 64,3 

head 31,1* 60,7 Lymphopharyngeal ring 86,1 92,9 

rectum 15,9 28,6 Rectum 76,8* 92,9 

spine/nervous system 27,2 42,9 Urinary system 87,4 96,4 

vascular system 34,4 46,2 Hepato-biliary system 58,3* 96,4 

urinary system 30,5 21,4 Reproductive system 83,4 92,9 

hepato-biliary system 26,5 35,7 Respiratory system 75,5* 92,9 

reproductive system 23,2 25 spine/nervous system 39,1* 82,1 

hormonal system 23,2* 46,2 Gastroduodenal zone 37,1 57,1 

respiratory system 11,3 10,7 Heart 32,5* 67,9 

stomach 17,2* 53,8 Vascular system 59,0 75,0 

Lymphopharyngeal ring 13,9 25 General intoxication 57,6* 82,1 

Emotional instability 35,1 53,8 
Degenerative type of 

radiation 
29,1 46,2 

Asthenia 11,9 28,6    

 

 

 

 

 

In adults living near an industrial enterprise but 

not working there, an increase in the frequency of 

both general and local intoxication was observed 

in dynamics - in the area of the large 

intestine/rectum, biliary, respiratory system, heart, 

spine/nervous system. In contrast to children, 

there was an increase in general intoxication, local 

in the area of the biliary system, which indicates a 

lower resistance of the body to toxic factors in the 

environment. In total, the listed defects in the 

radiation corona of the examined adults in 

dynamics indicate a greater functional stress in 

their excretory organs (gastrointestinal tract, 

respiratory system) and adaptation systems 

(cardiovascular, peripheral nervous system) with a 

high risk of developing inflammatory processes 

and systemic chronic pathology. 
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ІІІ. CONCLUSIONS 

1. The GDP method allows establishing the 

relationship between the dynamics of functional 

relationships in the body and changes in the 

environmental situation in the region. 

2. The adult population is less adapted to 

changes in the environmental situation. Therefore, 

it is advisable to examine adults in the 

environmental monitoring system as a contingent 

with early maladaptation for early detection of an 

increase in the negative impact of the 

environment. 

3. It is advisable to examine preschool children 

in the environmental monitoring system to 

establish the predominant influence of certain 

negative factors on certain organs and systems of 

the body. 

4. It is advisable to use the GDP method in 

population studies for the timely establishment of 

the negative impact of human anthropogenic 

activity on the ecological state of the environment 

and public health. 
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Abstract: The legislation in the field of waste management in Bulgaria has undergone constant changes in 

recent years to be brought into line with European standards. This requires companies to develop their 

activities in such a way as to meet the increasingly higher goals and requirements set for them. On the other 

hand, it determines the need for greater transparency and stricter control over waste activities. A number of 

reporting obligations have been formulated to provide the most complete information about the path of waste 

from generation to its recovery or disposal. 

"Ber-Hella Thermocontrol" actively cooperates with the competent state and municipal institutions and with 

all stakeholders to improve the environment, as a result of which the amount of waste generated is 

decreasing. 

In this work, an analysis of the total waste generated by technological lines in the plant and their 

classification, as well as an analysis and comparison of the waste generated for 2020 and 2021, has been 

made. It is clear from it that the hazardous waste generated in 2021 is almost half the hazardous waste 

generated in 2020, or there are 1.8 tons less hazardous waste. 
 

Key words: waste, management, circular economy 

 

Резюме: Законодателството в сферата на управлението на отпадъците в България търпи 

постоянни промени през последните години, с цел да бъде приведено в съответствие с европейските 

нормативи. Това налага фирмите да развиват дейността си така, че да отговарят на все по-

високите цели и изисквания, които им се поставят, а от друга страна – обуславя нуждата от по-

голяма прозрачност и по-строг контрол върху дейностите с отпадъци. Формулирани са редица 

задължения за отчетност, които целят да осигурят максимално пълна информация за пътя на 

отпадъците от генерирането до оползотворяването или обезвреждането им. 

 „Бер-Хелла Термоконтрол“ си сътрудничи активно с компетентните държавни и общински 

институции и с всички заинтересовани страни за подобряване на околната среда, в резултат на 

което количеството на генерирания отпадък намалява.  

В настоящата работа е направен анализ на общо генерираните отпадъци по технологични линии в 

завода и тяхната класификация, както и анализ и сравнение на генерираните отпадъци за 2020 и 

2021 година. От него става ясно, че опасните отпадъци, генерирани за 2021 година, са почти два 

пъти по-малко от опасните отпадъци, генерирани за 2020 година, или има 1,8 тона по-малко опасен 

отпадък.. 
 

 

Ключови думи: отпадъци, управление, кръгова икономика 

 

I. INTRODUCTION 
Waste is one of the main problems of modern 

society. According to the concept of a circular 

economy, it is necessary to develop and 

modernize production processes to reduce the 

amount of waste generated and turn it into a 

mailto:v_bahneva@abv.bg
mailto:v_bahneva@abv.bg
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product. This is necessary due to the rapid 

development of the modern consumer society, 

generating waste with a problem related to its 

disposal. The sustainable development strategy 

proposed by the European Union emphasizes that 

the link between economic development, resource 

use, and waste generation must be broken [1]. As 

a full member of the European Union, one of the 

problems facing Bulgarian legislation is the 

environmentally friendly management of 

hazardous waste. By adapting the requirements of 

Directive 1999/31/EC on the landfill of waste, as 

well as the National Waste Management Plan, a 

ban on the landfill of hazardous waste is 

introduced into Bulgarian legislation [2]. 

The purpose of the article is to analyze the type 

and quantities of waste generated from the plant's 

technological lines and their management. 

 

II. MAIN TEXT 

Behr-Hella Thermocontrol (BHTC) covers the 

entire process from product design to the production 

of the complete climate control system. This process 

combines diverse areas of expertise – from software, 

electronics and mechanics to all technologies required 

for the development and production of existing and 

future operating and display elements. The main 

products it offers are panels and devices for servicing 

and controlling automotive air conditioning systems, 

climate sensors, air controllers, and PTC window 

heaters. "Behr-Hella Thermocontrol" EOOD is a first-

level supplier, i.e., it supplies its products directly to 

automobile manufacturers. The company's main 

customers are large automobile manufacturers, such 

as those from the Volkswagen group, BMW, 

Mercedes-Benz, Porsche, General Motors, etc. In 

addition to the central production base in Lippstadt, 

Germany, BHTC also has divisions in the USA, 

China, India, Japan, Finland, and Mexico. During the 

production process of "Behr-Hella Thermocontrol" 

EOOD, as in the operation of any industrial 

enterprise, household and production waste is 

generated, which the management strives to manage 

in an environmentally friendly manner. 

 

1. Technological lines and generated waste. 

The production is a continuous, three-shift 

operation, with the total number of personnel 

exceeding 600 people. When performing these 

activities, the following waste is generated, classified 

according to Appendix No. 1 of Regulation No. 2 [3]: 

 Paper and cardboard packaging (15 01 01). 

Including cardboard and office paper. 

 Plastic packaging (15 01 02). This group 

includes stretch film, nylon, and plastic straps 

used in packaging materials. 

 Packaging made of wood materials (15 01 

03). Some of the boxes with materials are 

delivered placed on wooden pallets (type 

"Europallet"). If the pallets are damaged, they 

are discarded. 

 Mixed municipal waste (20 03 01) 

 

SMT/SMD lines and generated waste. The SMT 

process is a technology for the surface mounting of 

electronic components on panels. This technology is 

preferred because the process is fully automated and 

allows the assembly of more components on a smaller 

area, in less time, with greater positioning accuracy. 

The waste generated by the printer are: 

 Absorbents, filter materials, wiping cloths and 

protective clothing (15 02 02*). 

 During the production process, it is necessary 

to maintain ideal cleanliness on the surface of 

the printed circuit boards. Every speck of dust 

causes defects on the control board. Cleaning 

is carried out using degreasing and cleaning 

solutions based on isopropyl alcohol 

(isopropanol), etc. The waste that belongs to 

this group is - paper used in the printer, paper 

used for manual cleaning of screens, 

absorbent cloths, and protective gloves. 

 Packaging containing residues of hazardous 

substances or contaminated with hazardous 

substances (15 01 10*). 

 This group includes tubes of vigon used for 

cleaning, silicone paste bottles, absorbent 

towel packaging, and PVC cleaning agent 

bottles. All of these products contain 

hazardous chemicals and are, therefore 

classified as hazardous waste. 

 Plastic packaging (15 01 02). 

 

The paper used in the printer is wound on plastic 

spools and wrapped in plastic foil. 

The waste generated by the placer comes entirely 

from the feeders and belongs to the group of plastic 

packaging waste (15 01 02). 

 



Година   XV    Брой 1/2025      *    Year XV    Volume 1/2025    *   Год XV   Номер 1/2025 

УСТОЙЧИВО РАЗВИТИЕ   *  УСТОЙЧИВОЕ РАЗВИТИЕ  *   SUSTAINABLE DEVELOPMENT 
44 

 

 Rolls. The electronic components are 

packaged in a tape (similar to a tape recorder), 

wound in concentric circles on a plastic roll. 

The rolls come in 3 sizes, all three of which 

are waste. 

 Tape scraps. After the machine "takes" the 

components from the tapes to place them on 

the boards, waste from tape scraps is 

generated. They are made of polypropylene, 

polystyrene, and coated paper. 

 PVC foil. To avoid defects, the rolls with 

components are stored in special PVC 

packages that prevent their integrity from 

being damaged or moisture from penetrating. 

 

After the panels are saturated with components, 

they pass through the oven, where the final phase 

takes place - the soldering of the components by 

drying. It works according to a set program. 

Temperature control is very important, so a 

temperature profile is taken for each product. The 

components are heated, with the temperature 

gradually changing from room temperature to 280 

degrees to avoid thermal shock. On the inside of the 

dryer, there is a lining, which is a granular silicate 

material with absorption properties that absorbs 

moisture. The gases released are captured and filtered, 

resulting in condensate from the solder vapours, 

which are deposited on filters. 

The waste generated by the oven is: 

- Absorbents, filter materials, wiping cloths and 

protective clothing contaminated with dangerous 

substances, granules from dryers (15 02 02*). These 

are granules and filters. Both wastes are hazardous. 

The condensate that is captured by the filters contains 

lead compounds. They are replaced every month 

The waste generated by the dishwasher is: 

- Wastewater containing dangerous substances (11 

01 11)*. During washing, a 1% solution containing 

lead compounds is separated from the solder paste 

residues. This defines the waste as hazardous. 

The waste generated by the tamping machine is: 

- Sawdust, shavings and cuttings of non-ferrous 

metals (12 01 03). During the operation of the 

machine, the metal pins are discarded, which are 

wound in concentric circles on large plastic rolls. 

These rolls are reusable and are returned to the 

manufacturer. 

- Paper and cardboard packaging (15 01 01). 

When winding the rolls, a paper tape is placed 

between the individual layers of pins. 

- Mixed municipal waste (20 01 03) 

The waste generated by the varnishing line is: 

- Absorbents, filter materials, wiping cloths and 

protective clothing contaminated with dangerous 

substances (15 02 02*). Paper is used to clean traces 

of varnish and is, therefore classified as hazardous 

waste. 

- Packaging containing residues of dangerous 

chemicals or contaminated with dangerous substances 

(15 01 10*). This group includes varnish and thinner 

tubes. 

- Other solvents and solvent mixtures (14 06 03*). 

Residues from cleaning and varnishing solutions are 

hazardous waste, a mixture of solvents containing up 

to 1% varnish. 

Waste generated by the FMS machine (Table 1). 

During the manufacturing process for some of the 

electronic boards, it is necessary to solder the 

electronic elements with a soldering material (similar 

to tinol). After soldering, slag is released, which 

contains lead, tin, and silver compounds and is 

therefore classified as hazardous waste – 11 05 04* 

Spent flux. PCB scraps are waste obtained after a 

machine cuts the edges of the board. According to the 

classification, the waste code is (16 02 16) 

Components from obsolete equipment – PCB scraps. 

Thermal paste is used to solder elements to the board. 

According to the classification, the waste code is 15 

02 02* Absorbents, filter materials, wiping cloths and 

protective clothing contaminated with hazardous 

substances. The displays and sensors used for product 

assembly are packed in plastic trays. They are single-

use and are classified as waste with code 15 01 02, 

Plastic packaging. 

The following waste can be generated from all 

production machines: 

- Components removed from end-of-life 

equipment, unusable or defective printed circuit 

boards (16 02 16) 

- Hazardous components removed from 

completely obsolete equipment (16 01 15*) 

These two wastes are formed when removing 

defective electronic components from control boards. 

The board repair staff replaces the defective 

components with new ones by hand. The waste is 

collected by them in plastic boxes, and at the end of 
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the work shift it is transported by the maintenance 

staff to the site for temporary storage. 

 

Table 1.  

Waste generated by FMS machines 

 
 

2. Municipal solid waste 

Municipal solid waste or Household waste is a 

type of waste that arises as a result of daily human 

activity, including activities accompanying 

production. The majority of it is generated by the 

administrative part of the plant. 

- Mixed household waste (20 03 01). This is waste 

that is separated from daily human activity in the 

administrative building, the company's headquarters, 

and service premises. It cannot be recycled or utilized. 

At the temporary waste storage site, there are four 

metal containers of the "Bobar" type, in which mixed 

household waste collected from all premises in the 

building is disposed of. The municipality of 

Bozhurishte, with which the plant has a contract, is 

responsible for its removal. The company with which 

the municipality has a contract is EUROIMPEX. The 

removal regime is twice a week, and the waste is 

deposited at the Regional Non-Hazardous Waste 

Landfill in Kostinbrod. 

- Plastic packaging (15 01 02) – single-use bottles 

and cups. The daily consumption of soft drinks and 

drinking water results in the disposal of plastic cups 

and bottles, which are collected separately. 

- Paper and cardboard packaging (15 01 01) – 

office paper As a result of administrative activities, 

the plant generates office paper waste. It is collected 

separately from cardboard packaging due to the 

different density of the paper. 

- Packaging containing residues of hazardous 

chemical substances or contaminated with hazardous 

substances (15 01 10*). Preparations are used in 

various activities related to the cleaning of the plant. 

Some of them contain hazardous chemical substances 

and are therefore classified as hazardous waste. 

- Waste printing toner containing hazardous 

substances (08 03 17*). Administrative activities 

require the use of copying and printing equipment. As 

a result, toner cartridges are disposed of. They contain 

residues of inks, dyes, and pigments and are therefore 

classified as hazardous waste. 

- Non-chlorinated mineral-based hydraulic oils (13 

01 10*). Compressors that operate with non-

chlorinated mineral-based hydraulic oils. Compressor 

maintenance requires periodic replacement of 

hydraulic oils, which ensures normal operation and a 

long service life of the compressors. 

 

3. Waste generated at "Behr-Hella 

Thermocontrol" EOOD 

The waste is divided into hazardous and recyclable 

waste. 

The amount of hazardous waste generated at the 

plant for 2020 and 2021 is presented in the following 

figures 1 to 4 below: 

 

 

Summarized quantities of hazardous waste for 2020 - 

graphical representation 

 

 

 
Figure 1. Graphical representation of total quantities of 

hazardous waste for 2020. 

 

 

1) Absorbents, filter materials, wiping cloths 

contaminated with hazardous chemicals – 

3,381 tons; 

2) Packaging containing residues of hazardous 

chemicals or contaminated with hazardous 

chemicals – 0.222 tons; 

3) Other solvents and solvent mixtures – 0.818 

tons 
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Figure 2. Percentage ratio of total hazardous waste 

quantities for 2020 

 

 

Summarized quantities of hazardous waste for 2021 - 

graphical representation 

 

 

 
Figure 3. Graphical representation of total quantities of 

hazardous waste for 2021. 

 

1) Absorbents, filter materials, wiping cloths 

contaminated with hazardous chemicals – 2,113 

tons; 

2) Packaging containing residues of hazardous 

chemicals or contaminated with hazardous 

chemicals – 0.058 tons; 

3) Other solvents and solvent mixtures – 0.450 tons. 

 

 
Figure 4. Percentage ratio of total hazardous waste 

quantities for 2021 

From the results obtained for the analysis of the 

generated waste for 2020 and 2021, it is clear that the 

Hazardous Waste generated for 2021 is almost two 

times less than the Hazardous Waste generated for 

2020, or 1.8 tons less Hazardous Waste. On the other 

hand, there is monitoring of the consumption of 

energy resources through an automated monitoring 

system. The legal requirements for storage and 

loading and unloading activities of hazardous 

chemicals and hazardous waste are complied with. 

 

 
Figure 5. Comparison of total quantities of hazardous 

waste generated for 2020 and 2021. 

 

 

 

III. CONCLUSION 

- Waste identification along technological lines 

helps to improve waste management and minimize it. 

- Periodic training is conducted with employees at 

all levels, which aims to familiarize them with the 

rules for waste collection and compliance with all 

regulations. 

- Energy resource consumption is monitored 

through an automated monitoring system. 

- Energy sources are reused. 

- A reduction in electricity and natural gas 

consumption per unit of product produced is 

observed. 

- The process has been optimized and waste heat 

from production lines has been utilized. 

- A reduction in nitrogen consumption per unit of 

product produced has been achieved. 

- Compliance with legal requirements for storage 

and loading and unloading of hazardous waste and 

hazardous waste. 

- Continuous maintenance of aspiration systems 

and monitoring of air emissions is carried out. 

 

In the modern world, waste represents both an 

environmental and a social and economic problem. 
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Rapid industrialization, increasing consumption and 

consumer behavior of society continue to produce 

large amounts of waste. The reality is that large and 

diverse efforts are needed to prevent its formation. 

Waste represents both a loss of material resources 

and, at the same time, has potential as an energy 

source. The challenge of dealing with the waste 

problem is great. 
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