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EVOLUTION OF THE HUMAN FACTOR  

AND ANALYSIS OF ITS COMPONENTS 

 

The last centuries of human development are characterized by the dynamic 

growth of the world's population, its business activity and, as a result, the creation 

of a huge technogenic space. During this time, the Earth’s ecosystem has suffered 

great losses, that is, subject to degradation. It is sufficient to say that every hour 

the population of species on the Earth is reduced by two species, the fertile layer 

of the lithosphere is destroyed at the same pace and at the end of the twentieth 

century its loss amounted to over 500 billion tons. Air contamination during this 

period has increased thousand fold. Today, the dynamics of anthropogenic factors 

influence on the planet’s ecosystem is confirmed by the historical statement of 

J.B. Lamarck: «Sometimes it seems that the purpose of a human being is to 

destroy his race, having previously made the globe unfit for life». [1 – 6]. 

The trends that have emerged in the last hundred years, as well as the 

indisputable desire of a man to meet his ever-increasing needs, cast doubt on the 

existing model of human development. Back in the 80's, the United Nations 

Environment Program called for the transition to «development without 

destroying». At that time, for the first time, the concept of sustainable 

development in the World Conservation Strategy, developed on the initiative of 

the UN, the International Union for Conservation of Nature (IUCN) and the World 

Wildlife Fund, was widely publicized. In the report «Our Common Future», the 

World Commission on Environment and Development (WCED) focused on the 

need for «sustainable development», in which «meeting the needs of the present 

without compromising the ability of future generations to meet their own needs». 

This strategy was developed in the early 90's at the United Nations Conference in 

Rio de Janeiro, at the United Nations Climate Conference in Copenhagen and at 

the beginning of the 2000s at the World Summit on Sustainable Development in 

Johannesburg, where two important documents were adopted: Johannesburg 

Declaration on Sustainable Development and the Plan of Implementation of the 

World Summit on Sustainable Development [6]. 

The basis of the sustainable development model is the idea of «green» 

development of man-made environment, increase of safety level and quality of life 

while supporting diversity of the biosphere. In the mechanism of implementation 

of this idea, the central place is occupied by a human being, as the creator of the 

technosphere and the biosphere consumer. 
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The evolutionary development of mankind involves continuous 

intensification of the technosphere formation processes, its technical re-equipment 

and changes in human labor activity conditions. The consequence of these 

processes is the growing dependence of technical, organizational and economic 

aspects of production activity and the technosphere in general on «human 

(subjective) factor». 

One of the first attempts to reveal the meaning of the term «human factor» 

was made by the Soviet scientist N.M. Dobrotvorsky This term is an abbreviated 

translation of the «human factors engineering», which was used in the United 

States to refer to both the area of knowledge and the process of design of «man- 

machine» system. In the Soviet Union and in European countries, this term was 

used to refer mainly to the special area of knowledge – ergonomics [6]. 

The meaning of the term "human factor" has so far not been clearly defined 

and has not been unambiguously fixed in any regulatory document as a single 

term. Most researchers agree that the term should mean conscious or random 

erroneous human actions that are caused by the peculiarities of his biological 

nature and the conditions of interaction with the environment. 

The ambiguity in the definition of this term makes it possible for experts 

and scientists to apply it to various fields of science: psychology, economics, 

medicine, life safety, labor safety, engineering, and others. 

In the studies relating to health and labor safety, «human factor» is mainly 

considered as a function of the psycho-physiological state of a person, which 

mental regulation of the employee behavior depends on, which disorganization 

causes the pre-conditions of an injury-risk situation. However, it is not entirely 

correct to interpret and consider this term only from the point of view of the 

function of psychophysiological state. Man as the unity of three main components 

– biological, social and psychological - exists in the modern society, where 

information plays a very important role. Hence, the term «human factor» is a 

multi-tier concept that should be considered, in our opinion, as a set of psycho-

emotional, social, biological and informational components [1-6].  

«Human factor», as an essential feature of each individual, is formed from 

biological stage (phenotype) and continues its formation during development and 

human life and activities in the society (problems of family, education, moral, 

cultural values, physical education, etc.). 

Therefore, the lack of the necessary educational level, incompliance of the 

man's psychophysiological features with the conditions and nature of work being 

performed, as well as the low level of education and informational support leads to 

erroneous actions by employee at all stages – from development and design to 

management and operation of technosphere by the objects. 

The history of the evolution of the mankind has undergone certain stages of 

its development from farming to industrial revolution, scientific and technological 
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advance and development of information technologies. It is as a result of industrial 

revolution that the «bourgeoisie, as noted by K. Marx and F. Engels, has, in less 

than hundred years of class rule, created more numerous and more grandiose 

productive forces than all previous generations put together» [6]. Quick 

development of the technosphere at that time was determined by low level 

performance, high level of the environment pollution and neglect of labor safety.  

Already in the XIX century, many species of animals and birds were 

exterminated completely or brought to the brink of extinction. Forests have been 

cut down in huge areas, which resulted in climate change, river shallowing, soil 

erosion and water pollution. The First World War, and then global economic crisis 

– «Great Depression» - which lasted until the end of the Second World War, 

became a catalyst for a new rapid development of the technosphere – scientific 

and technological advance. The growth of industrial production and the absurd use 

of natural resources led to the emergence of energy and commodity crisis, lack of 

fresh water and dangerous pollution of lytho-, hydro- and atmosphere. Today, 

these processes have become global and have got the common name of the 

environmental crisis. All stages of technogenic human activities were 

accompanied by different tendencies, which had undergone certain changes, but 

their fundamental factor has remained the same – «human factor». 

The role of the «human factor» at the present stage becomes more relevant 

in the context of the economic recovery in the world, when management at 

different levels puts the task to raise economic performance to pre-crisis level in a 

very short period and often in any possible way, which inevitably leads to an 

increase of errors, growth of injury-risk situations and man-made accidents. 
 

REFERENCES  
 

1. Bochkovskyi A.P., Sapozhnikova N.Yu., Gogunskii V.D. Legal and 

organizational issues of improving the labor protection and industrial safety level 

at Ukrainian enterprises. Naukovyi Visnyk Natsionalnoho Hirnychoho 

Universytetu. 2017. Vol. 5 (161). Р. 100–108. 

2. Bochkovsky A.P., Sapozhnikova N.Yu., Gogunskii V.D. Labour 

protection and industrial safety in Ukraine: problems of transition period and 

perspective ways of development. Зернові продукти і комбікорми. 2016.           

№ 4(64). С. 42–50. 

3. Бочковський А.П., Сапожнікова Н.Ю. Науково-практичні аспекти 

мінімізації ризиків виникнення професійних небезпек. Екологічна безпека 

та збалансоване ресурсокористування. 2017. № 2(16). С. 92–101. 

4. Бочковський А.П., Сапожнікова Н.Ю. Формалізація системи 

автоматизованого контролю і підвищення безпеки виробництв. Вісник 

Львівського державного університету безпеки життєдіяльності. 2017.       

№ 15. С. 114–123. 

182 

http://journals.gsjp.eu/index.php/gpmf/article/view/267
http://journals.gsjp.eu/index.php/gpmf/article/view/267
http://journals.gsjp.eu/index.php/gpmf/article/view/267


Друга міжнародна науково-технічна конференція  

«Перспективні технології  

для забезпечення безпеки життєдіяльності та довголіття людини» 

 

 

5. Bochkovskii A.P., Gogunskii V.D. Development of the method for the 

optimal management of occupational risks. Eastern-European Journal of 

Enterprise Technologies. 2018. №3/3(93). Р. 6–13. 

6. Бочковський А.П. «Людський фактор» та ризик виникнення 

небезпек: випадковість чи закономірність: монографія. Одеса: Юридична 

література, 2015. 132 с. 

 
 

183 


