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npoyeci OisLIbHOCMI NIONPUEMCMEBA, 0N OYIHIOBAHHS PUSUKY, SAKUL SUNIUBAE 3 KOHKDEemHOI Hebe3neKu, i 01 3anpo-
BAONCEHHSL 3AX0018 NO ZHUNCEHHIO UMOBGIPHOCI BUHUKHEHHS Hebe3nex.

Ha nionpuemcmeax sepruonepepobnoi eanysi ioenmugikayis Hebe3nek noiseac y 8usHaA4eHHi 8cix 00 ’cxmis,
cumyayit abo Oitl (uu ix NOECOHAHHS), WO NPUMAMAHHI OISILHOCMI NIONPUEMCIBA MA HECYMb NOMEHYIUHY 3a2pOo3)y
300p08 10 ma dcummio npayisHuxie. OOHOUACHO Po32as0alomb Pi3Hi UOU pooim i cumyayiti, woo sussuUmu Hebe3neKu,
SIKI ROCMILIHO NPUCYMHI 34 HOPMATLHUX YMO8 POOOMU, a MAKONC HeOe3NeKU, GNIUG AKUX MONCIUGUL 30 GIOXUTIEHHS 810
HOPMAIbHUX YMO8 pobomu ma asapitinux cumyayii. Hasedeni npukiadu Moiciusux HebesneyHux YUHHUKI6 Ha maxKux
niONpuUEMCMeEax.

3a pesyromamamu oYinIOBAHHA PUSUKIE BUSHAYAIOMb A0EKEAMHICIb HAAGHUX 3aX00i6 Oe3neku, nompedy 8 ix
NOAINWEHHI YU 3aNPOBAONCEHHT THUUX 3aX00i6 Oe3neKu.

Knrouosi cnosa: oxopona npayi, cucmema YHNpPAaeuiHHs OXOPOHOK Npayi, PU3UK-OPIEHMOBAHUL NIOXiO,
ioenmugixayis Hebe3nex, UPOOHUYUL PUSUK.
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ASPECT OF MINIMIZATION AREAS OF
«HUMAN FACTOR» IN LABOR SAFETY
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Abstrakt

The article analyzes well-known semantic interpretations of the term "human factor" in the context of the evolution-
ary development of the safety component in "man-machine-environment" systems. It has been ascertained that single, recog-
nized by law term "human factor"” still does not exists, but the majority of researchers attribute this phenomenon to the human
psycho-physiological reaction to changes in the environment.

1t is noted that this approach is erroneous because the manifestations of "human factor" at the individual level of
each person should be considered in the context of the features of its three main components - biological, social and informa-
tional. The trends of the evolutionary development of the technosphere and the analysis of statistical data on occupational
accidents, as well as industrial breakdowns and disasters, prove the need to introduce positive changes at the level of the
"human factor" components. First of all, it concerns the information component, as the development of technologies over the
past decade is far ahead of the level of training in the field of occupational safety, which does not allow maintaining the re-
quired level of occupational safety and labor culture in the conditions of a new range of previously unknown hazardous and
harmful production factors.

It was emphasized that necessary positive changes in the components of the "human factor" should be implemented
as a part of the concept of sustainable humanity development, which provides for the development of three interrelated areas:
economic, social and spiritual growth of society. Thus, basic directions that will minimize the negative effects of the "human
factor" within functioning of the future complex systems "man-machine-environment", are to increase the level of motivation
for safe human behavior at production facilities and to form safety priorities over economic outcomes of enterprise’s activity.
The possibility to implement such directions directly depends on the implementation of the relevant reforms in the system of
secondary, vocational and higher education, as well as occupational safety and industrial safety regulatory framework in
Ukraine.

Keywords: labour safety, human factor, sustainable development, "man-machine-environment" systems, industrial

safety.
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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 crea-
tion of a huge technogenic space. During this time, the
Earth’s ecosystem has suffered great losses, that is, sub-
ject 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 contamina-
tion during this period has increased thousand fold. To-
day, 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."

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 Unit-
ed 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 initi-
ative 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 Develop-
ment (WCED) focused on the need for "sustainable de-
velopment," 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 Johan-
nesburg, where two important documents were adopted:
Johannesburg Declaration on Sustainable Development
and the Plan of Implementation of the World Summit on
Sustainable Development [1 - 5].

The basis of the sustainable development model
is the idea of "green" development of man-made envi-
ronment, 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 occu-
pied by a human being, as the creator of the technosphere
and the biosphere consumer.

The objective of this paper is the aspect of the
human factor and its components as an object and subject
of research.

It is supposed that this objective will be
achieved in performance of the following tasks:

- evolution of the human factor and analysis of

its components;

- trends in technogenic human activity;

- role of the human factor in technogenic

activities;

- aspect of the human factor in sustainable

development of mankind.

The evolutionary development of mankind in-
volves continuous intensification of the technosphere
formation processes, its technical re-equipment and
changes in human labor activity conditions. The conse-
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quence of these processes is the growing dependence of
technical, organizational and economic aspects of pro-
duction activity and the technosphere in general on "hu-
man (subjective) factor".

One of the first attempts to reveal the meaning
of the term "human factor" was made by the Soviet sci-
entist 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 [4 - 6].

The meaning of the term "human factor" has so
far not been clearly defined and has not been unambigu-
ously fixed in any regulatory document as a single term.
Most researchers agree that the term should mean con-
scious 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, medi-
cine, 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 inter-
pret 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 in-
formation plays a very important role. Hence, the term
"human factor" is a multi-tier concept that should be con-
sidered, in our opinion, as a set of psycho-emotional,
social, biological and informational components [5 - 8].

“Human factor”, as an essential feature of each
individual, is formed from biological stage (phenotype)
and continues its formation during development and hu-
man 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 in-
formational support leads to erroneous actions by em-
ployee at all stages - from development and design to
management and operation of technosphere by the ob-
jects.

The history of the evolution of the mankind has
undergone certain stages of its development from farm-
ing to industrial revolution, scientific and technological
advance and development of information technologies. It
is as a result of industrial revolution that the “bourgeoi-
sie, 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 gen-
erations put together” [3, 9] . Quick development of the
technosphere at that time was determined by low level
performance, high level of the environment pollution and
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neglect of labor safety.

Already in the XIX century, many species of an-
imals 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 shal-
lowing, soil erosion and water pollution. The First World
War, and then global economic crisis - "Great Depres-
sion" - 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 pol-
lution 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 dif-
ferent 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 eco-
nomic recovery in the world, when management at dif-
ferent 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.

Rapid improvement of machinery, accumulation
of the information advance increasing demands for re-
training of workers and engineering staff. By experts
estimates, the period within which a half of the workers'
knowledge becomes obsolete was reduced to 3-5 years
[3, 5, 8]. That is, in most cases, rapid development of
technosphere anticipates in a considerable way the level
of training, skills, qualification of workers, and the level
of social standards for working conditions, which even-
tually results to the preconditions of erroneous actions
and injury-risk situations. Constant increase in the con-
sumption of non-renewable material resources, complica-
tion of production processes, "cheapening" of products
using environmentally hazardous technologies and mate-
rials, as well as unqualified use of automated (computer)
control systems for these processes are the cause of an-
thropogenic accidents, which in their turn provoke natu-
ral disasters of destructive scale [7, 10, 11].

The existing model of human development is, in
essence, a model for technosphere development "at any
cost", in the center of which there is a man - main con-
sumer of non-renewable natural resources and creator of
technosphere. The key link between a man and a
technosphere is the "human factor" (error), through
which there is an anthropogenic impact, and as a conse-
quence a degradation of the natural environment. The
importance of the role of the "human factor" in anthro-
pogenic human activity is evidenced by the studies of a
world-class specialist, Bruce Steele, managing director of
the consulting firm SMC (UK), that more than 99% of
occupational injuries are related to the "human factor" [4
-7].

Confirmation of these studies is data of the Insti-
tute of Mechanical Engineering of A.A Blagonravov
RAS, which are given in the fig. 1 in the form of values
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Fig. 1 - Significance rating of the "human factor",
K,, in man-made disasters in some areas of the
technosphere: 1 - atomic energy; 2 - indistrial and civil
construction; 3 - rocket and space technology;

4 - military aviation; 5 - civil aviation; 6 - pipeline
transport; 7 - motor transport; 8 - process equipment

of the coefficient of significance of the "human factor",
K, in man-made disasters [4].

As is obvious from the figure 1, the significance
rating K, is quite important in man-made disasters for the
most important sectors of the technosphere. Therefore,
the existing model of the mankind development, may be
recognized deadlock.

To take as a basis as early as possible the con-
cept of "sustainable development" of humanity, the es-
sence of which is the "green" development of the
technosphere and increase in safety level of technology
and labor will allow, in our opinion, to implement the
long-overdue process of transition from the existing
model to a new one, which shall take the humanity to a
fundamentally new future-proof and harmonious level of
development. Confirmation of this opinion is the quote
from the latest ILO report devoted to the World Day for
Safety and Health at Work: “Everybody recognizes the
growing costs of energy-intensive production and con-
sumption patterns. It is the right time to shift to the econ-
omy that provides high employment rate and low emis-
sions. Green work places promise triple benefits - the
development of viable enterprises, poverty reduction and
restoration of employment-oriented economy”[12].

At the first stage of transition to a new (future-
proof) development model, it is necessary to reduce
gradually inefficient use of non-renewable environmental
resources and increase proportionally the introduction of
advanced technologies that enable the use of so-called
“green” energy for the technosphere needs. It is difficult
to implement it in the world of growing competition and
rather high costs for implementation of environmentally
friendly technologies, but the interest of certain
technosphere areas to get tax, social and other benefits
from the state is able to give a powerful stimulus to the
process of implementation of "green" technologies. At
the same time, the trends in transition to "informational
society" - intangible flows economy: finance, infor-
mation, images, messages, communications, intellectual
property, which gradually leads to the so-called "demate-
rialization" of economic activity. According to statistical
data, already nowadays, the volume of financial transac-



Grain Products and Mixed Fodder’s, Vol.19, 1.1 / 2019

-

tions exceeds the volume of trade in material goods by
8,5 times [5]. The driving force of the new economy will
be not only the shortage of non-renewable natural re-
sources, but also the development of information re-
sources and knowledge.

The concept of "sustainable development" is
based on the unity of three main components: economic,
environmental and social. A man plays the main role in
harmonious management of these components.

According to ILO estimates, the transition to a
"green" economy is able to generate from 15 to 60 mil-
lion additional jobs. About 1.0 billion of employees will
be affected by the transition to a more environmentally
friendly system [5, 9]. However, the technologies that are
able to protect the environment may be hazardous in
terms of occupational safety, since the creation of new
jobs and the use of new technologies and materials re-
quire a certain level of knowledge, skills and qualifica-
tions from personnel. Involving a substantial number of
new employees to the transition process to a new model
of development requires solving the following problems:

- the first problem is that, along with well-
known hazardous and harmful factors, new ones may
arise, which protection requires a new level of
knowledge and technologies, especially in matters of
occupational safety;

- the second problem that arises in implementing
a future-proof model of development, is in the "human
factor" as in the existing model that is this factor does not
disappear anywhere, but remains a key one.

Therefore, the main goal to be achieved in solv-
ing these problems is to reduce the "human factor" effect,
which in turn will lead to maximization of the right deci-
sion-making by the technosphere experts and minimiza-
tion of errors. It s possible to achieve this objective only
by fundamental reinterpretation of all the components of
the "human factor". The first step in the reinterpretation
process should be comprehensive increase of education-

al, cultural and formative levels of a man - first of all, in
the field of occupational and environmental safety. Start-
ing from the school curriculum, it is necessary to contin-
uously improve them, at all stages of professional and
career growth of the individual, relying on and quickly
responding to the trends and dynamics of changes in all
the factors of the concept of "sustainable development".
Gradual implementation of this process at all stages of
human development will form an individual, and ulti-
mately, public consciousness. The outcome of this activi-
ty should be a personality who builds his relationship
with the environment on the basis of understanding of his
integrity, that is, on the principles of humanism.

The studies carried out allow to draw the follow-
ing conclusions:

1. The term "human factor", its content and
components were transformed in the process of evolu-
tionary development of the mankind.

2. The trends in development of technogenic
human activity have shown that the existing model of
development is a deadlock. The way out is the transition
to a new (perspective) development model.

3. The key link between a human being and
technosphere in the existing model of development is the
"human factor" (error) itself, through which there is a
technogenic impact, and as a consequence, degradation
of the natural environment.

4. To reduce the "human factor" effect is possi-
ble only by fundamental reinterpretation of all its com-
ponents and comprehensive enhancement of educational,
cultural and educational levels of the technosphere spe-
cialists - first of all in matters of labor protection and
environment.

5. The model of sustainable development of
mankind is not ideal, since in its implementation a "hu-
man factor" remains a key factor. The main objective to
be achieved in implementing an advance model is to re-
duce the impact of this factor.
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" Ooecvruii nayionansnuti nonimexuniunuii ynisepcumem, Odeca
? Ooecvia nayionanvha axademis xapuosux mexnonozii, Odeca

ACHEKTALISA HAITIPSIMIB MIHIMI3AILIIT
«JJIOACBKOI'O ®AKTOPA» B OXOPOHI ITPAIII

Anomauin

B cmammi npoananizoeani 6ioomi cmucnogi inmepnpemayii mepminy «1o0cbKuil pakmopy 6 KoHmeKcmi egooyiti-
HO20 pO38UMKY 0e3neKo80i cKiadogoi cucmem «m0OUHA-Mawuna-cepedosuwey. Bemanosneno, wo eounozo, 3axpinnenoeo
HA 3GaKOHOOAGYOMY Di6HI, MepMiHy «II00CbKULl Gakmopy noKu wo He icHye, ane Oinbluicmb 00CIIOHUKIE 08 S3yI0mb 0aHe
Asuuge 3 NCUXOPIZI0N02TUHOI PEaKyi€ro TIOOUHU HA 3MIHU OMOYYIOH020 Cepedosuyd.

3asnaueno, wo makuii niOXi0 € NOMUIKOBUM OCKIIbKU NPOABU «IH0OCLKO20 Pakmopay Ha iHOUSIOYATbHOMY PIGHI
KOJICHOT TI0OUHU IO po3ensadamu 6 KOHmeKcmi 0cooiusocmell il mpbox 0CHOBHUX CKAA008UX — OI0NI02IUHOL, coyianbHOi ma
ingpopmayitinoi. Tendenyii eeonoyitino2o po3gumky mexnocgepu ma aHaliz CMamucCMuyHUX OAHUX 000 HeWaAcHUX 6UNAOKie
N08 A3AHUX 3 GUPOOHUYMBOM, A MAKOIC NPOMUCIOBUX ABAPIi Ma Kamacmpog, ceiouams npo HeoOXiOHICTb 6NPOBAOICEHHS
NO3UMUBHUX 3MIH HA PIGHI BUBHAYEHHS CKIA008UX «T0O0CbKO20 hakmopay. B neputy uepay, ye cmocyemuvcs ingopmayitinoi
CKAAO0801, OCKIIbKU PO3BUMOK MEXHON02I 3a OCMAHHI 0eCAMUNIMMS 3HAYHO SUNEPEONCAE PIBEHb 0CEIMU NPAYIGHUKIE 8 2a-
JY3i OXOPOHU npayi, KUl He 00380JI€ NIOMpUMyeamu HeoOXIOHUIL piseHb npohecilinol besneku i Kyibmypu npayi 8 ymosax
ICHY8AHMHS HOBOI HOMEHKIAMYPU paniuie He 8i00MUX Hebe3neuHux ma WKIONUGUX UPOOHUYUX (AKMOpIE.

ITiokpecneno, wjo HeoOXIOHI NOZUMUBHI 3MIHU CKIAO0BUX «THOOCLKO2O (PAKmMOpay nompibHO 8nposadlcysamu  pa-
MKax KOHYenyii cmano2o po3sumky 1o0cmeda, aKka nepedoaiac po3gumox 3a mpboma 63aEMON08 a3aHuMUu HaNPAMKaAMU. eKo-
HoMiuHe, coyianbe ma O0yXo8He 3POCMAaHHA cycnitbemea. Omoice OCHOBHUMU HANPAMKAMU, WO 003601AMb MiHIMIZyeamu
He2amueHi npossuU «100CbKO20 (Pakmopa» 6 pamkax QYHKYiOHY8aHHA MAUOYMMIX CKAAOHUX CUCMEM «II0OUHA-MAUWUHA-
cepedosuuey, € NiOBUUEHHS PIGHS. MOMUBAYIl Oe3neuHoi No6ediHKU THOUHU 8 YMOBAX BUPOOHUYMEA Ma (POPMYEAHHS Npio-
pumemig 6e3nexu Had eKOHOMIYHUMU pe3yTbmamamu OisnbHocmi nionpuemcems. Mooicnugicmo peanizayii 3a3navyenux Hanpsi-
MKI8 HANpsMY 3a1edHCums 6i0 8NpPOBAONCEHHS BIONOBIOHUX pedopM cucmem cepednvoi, npogeciiino-mexHiuHoi ma euujoi
0C8imu, a MaKodc HOPMAMUBHO-NPABOGOT bazu YKpainu 3 0xopoHu npayi ma npomuciogoi be3nexu.

Kniouoei cnosa: oxopona npayi, mo0cekuil pakmop, cmanuii po3eumox, CUCmeMu «IH00UHA-MAUUNHA-CePedosunley,
npomucnoga besnexa.
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