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Abstract. To improve industrial traumatism management we should direct at the analysis of the causes of the
employee’s dangerous actions and elaboration of the measures to minimize the identified causes on an employee.
The specific aim of managing the system of safe labour is to prevent the reduction of the activity effectiveness that
comes from falling of capacity, diseases, traumas and employees death. The condition for the successful
realization of the management decision is specifying of goals concerning the certain structural subdivision, its
quantitative expression, methods of achievement, the involved functions. On the basis of the study of the modern
psychological and normative theories of decision-making proposed is the technology of work with administrative
decisions including the elaboration stage, making and acceptance of decisions. This technology is aimed at
minimization of risks related to the accident rate and traumatism.

1 Introduction

Management of the industrial traumatism level is aimed to
ensuring efficiency of activity through optimization of
expenses to ensure safety and gain maximum economic
effect from reducing the accident rate. The system of
industrial traumatism management that has been existing in
this country for long years was oriented to the observance
of the formulated requirements and did not raise issues
related to the end-point in this sphere. Perfection of the
management system in market conditions allows to obtain
an additional effect. We will consider the aspects of
industrial traumatism management basing on our research
in structural subdivisions of railway and time-tested
experience of the developed countries.

2 Management of the industrial
traumatism

To show the ability of the designated management
processes we will refer to the statistical data generalized by
Henrikh. The essence is in a stable dependence of severe
injuries with everyday violations. The author shows
quantitative correlation of fatal, severe and easy cases of
industrial traumatism (Fig. 1). The frequency of injuries
depends on the amount of dangerous action, as can be seen
from the figure. Using this principle we can conclude that
industrial traumatism can be controlled.

The identified proportions depend on the nature of
production and the principle has not been refuted for the
past years. The statistical study of the traumatism on the
railway structural subdivisions allows the identification of
certain correlations. Presented in [1] calculations based on
18 railways show that there is a middle correlation degree
of the general coefficient of production accidents frequency
in the workplace and the coefficient of industrial accident
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with the fatal industrial end. The questioning revealed that
not all mortal accidents were subject to investigation, cases
resulting in an error. That is, the objective assessment of
industrial traumatism state allows to approximate to the
proportions derived by Henrikh. The study of the above-
mentioned coefficient dynamics on the concrete railway
and the experience of the leading structural subdivisions
will provide an informative base for administrative
decisions.

30injuries
with the loss
of ability to work

300 registered
3000 microtrauma (first aid)
30000 dangerous actions

Fig. 1. Henrikh,s pyramid of accidents.

To improve industrial traumatism management we
should direct at the analysis of the causes of the
employee’s dangerous actions and elaboration of the
measures to minimize the identified causes on an
employee. In the table 1 we reduce the most common
reasons of an employee’s dangerous actions grouped
according to Methodology [2] and suggest appropriate
management tools. The same function lie in the basis of
management of the industrial traumatism that are in
managing of organizational and technical systems
defined in the control theory.
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Table 1. The main groups of causes of employees, dangerous actions and the proposed management.

The most
common causes of the

Groups of causes in accordance with

Management tools allowing to minimize the

employee’s dangerous Mythology influence the reasons
actions
1. The low level of A. Can not 1. Improvement of mentoring.

professional competence.
2. The lack of the
practical experience.
3.Inefficiency of
training.

The employee does not possess the

necessary knowledge for this work,

relevant skills, methods, techniques
ways of working

2. The use of innovation forms of training,
instruction, control of knowledge and skills.
3. Improvement of the system of the professional
selection of personnel.

1. Predominance of
penalty elements in the
system of employees’
motivation.

2. Problems in the
relationship with the
supervisor or co-workers.
3. Ineffective (excessive
or insufficient) control.

B. Does not want
The employee is able to perform the
work (operation) efficiently and safely,
but he has no desire to follow the
requirements of safety, i.e. absence of
psychological motivation to follow
them.

1. Actualization and creative rethinking of the
existing system of motivation for the needs of a
particular organization needs.

2. Identification and promotion of employees with a
high level of motivation.

3 Improvement of the professional personnel
selection system.

4. Improvement of the system of organization and
payment.

1. Poor health
2. Adverse emotional and
psychological state of a
person

C. Is not able
The employee is in such physical or
psychological state that despite the
ability and desire acts dangerously.

1. Improvement of moral- psychological climate in

the team.

2. Elaboration of measures aimed at preventing such
negative phenomena among co-workers as distress or
professional burnout.

3. Elaboration of the program of working with the
families of the violators of labour requirements.
4. Search of the reserves for perfection of labour
organization.

5. Perfection of the professional personae selection
system.

1. Lack of inadequate
quality of personal
protective equipment.
2. Imperfection or failure
of the technological
process.

3. Depreciation of
machinery, equipment
mechanisms.

4. Lack of or inadequate
quality of tools and
materials.

5. Adverse working.

6. Lack of time (hurry)
7. Lack of the
information about the
organization of work and
changing conditions of
work.

D. Not provided
The employee does not perform the
prescribed action because is not
necessary conditions (tools, materials,
devices, information, etc.)

1. Search for the reserves to improve the
organization of production and labour.
2. Perfection of the system of material and technical
support of the enterprise.

3. Involment (survey) of employees in making
decisions concerning the choice of personal
protection, tools, etc.

4. Perfection of the effectiveness of the system of
informational support.
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But at forming the effective management influence in
the field of industrial safety the peculiarities of the
management must be taken into account. The specific
aim of managing the system of safe labour is to prevent
the reduction of the activity effectiveness that comes
from falling of capacity, diseases, traumas and
employees death.

The total results from the safety culture are not
limited only by reducing injuries. Work in safe
conditions improves the employees’ moral state that
effects productivity.

3 Successful realization of the

management decision

Management realization is done through the following
functions: accounting, analysis and assessment,
planning, organization, coordination and regulation,
status monitoring, motivation. The composition of
management functions at strictly defined management
objectives is known: safety measures, account and
analysis. Management system must maintain a certain
level of safety preventing its decline. The control system
must maintain a certain level of security, preventing its
loss.

The condition for the successful realization of the
management decision is specifying of goals concerning
the certain structural subdivision, its quantitative
expression, methods of achievement, the involved
functions. To determine the impact of the object in the
railway structural subdivisions proposed is the research
based on Isikava’s chart and reasons of industrial
traumatism should be highlighted: human factor,
influence of environment, organizational, technical and
educational reasons (Fig. 2).

The management organ makes decisions taking into
account external and internal information. Management
functions determine the activity directions at taking
decisions on safety labour management. Functions of

accounting, analysis and assessment are directed at
forming the necessary information about the object of
management for the development of management
decisions. Certification materials on working conditions,
analysis of traumatism and control result are used. etc.

Our research in the railway structural subdivisions
confirmed by results of the analysis [3] allowed
revealing the following average statistical data of injury
causes; 52% of the total number of injuries are of
organizational character, 32% depend on the human
factor, 6% are of technical and 4% of training ones.
Further is the conclusion that the prevailing part of
violations is connected with the human activity
(organizational reasons and human factor). Further each
of these reasons is subdivided into 5 — 8 concrete
directions that are estimated in relative terms. After that
meaningful management objects are set.

There are some features of the elaboration
technology and making the effective management
decisions aimed at reducing, industrial traumatism and
accident rate in the process of production. The full
minimization of risky management functions realization
is possible only in the conditions of the definite
certainty. We should note that the human factor is the
most difficult forecast condition of the management
decision realization. Decisions made in risky conditions
are the decisions resulting in non-definition but the every
possible result can be defined. The management activity
in the above-mentioned sphere must be considered as a
risk, and efficiency of management decisions should be
determined as a possibility of minimization of risks.

On the basis of the study of the modern
psychological and normative theories of decision-
making [5—12] proposed is the technology of work with
administrative decisions including the elaboration stage,
making and acceptance of decisions. This technology is
aimed at minimization of risks related to the accident
rate and traumatism.

Sanitary-hyglenic

A A

Machi

Managing Management organ Laws and regulations
actions Information
_ahout the working conditions
Managementfunctions b
' - Organization Monitoring
Accountin o2 R
analysis a%d Planning coordination thelabour Motivation
assessment and regulation protection state
Object of management
Organizational
> Securityla
Technical Person=—————"—=Fnvironment — e

Fig. 2. Functional diagram of safety management.
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When making decisions every variant of
development of the events should be estimated as a
probability. This allows estimating each of the
efficiency value and choosing an option with the
variant with a maximum sum of the results based on
minimal display of subjective factors.

The results of the research into effectiveness of
administrative decision realization show that it can be
defined as an integral assessment of the effective
implementation of all stages of industrial traumatism
reduction level including the degree of risk [12—18].

To expert (qualitative) methods are more often
used for the risk assessment, they are based on the
subjective assessment of the expected performance
parameters [19, 20].

We believe that for the more precise evaluation,
quantitative methods of the degree of risk assessment
can be appropriately used.

If risks related to various performance aspects and
negative factors manifestation occur independently of
each other (the rule of mathematical adding of risks),
the probability of their manifestation (Po) is estimated
by the rules of the probability theory for the
probability sum of independent events. For two
factors:

Po =pitpy +p1* p, (1)
and the total measure of risk (Mp) is:
MI":Z(p,*PI)/Epl (2)

If the risks related to one performance area and
negative factor manifestation occur independently of
each other (the rule of risk absorption) the probability
of their manifestation is assessed by the maximum
value:

Po = max {p;}, (3)

where Po is the overall risk degree in this area;
p; is the degree of the particular risks in one area.

The lack of a unified risk management system
makes all the particular risks to be considered
separately and to use the mathematical rule of their
adding.

Implementation of such traumatism management
system on an enterprise leads to the possibility of
taking them into account in the framework of one type
of activity, which means using the risk absorption rule
and allows to reduce the overall calculated risk level.

If risks related to various performance aspects, and
negative factors are manifested in dependence from
one another (the rule of logical adding of risks), the
risk is calculated as the sum of the risk of a single
event on the other chances:

Po=X(p; *q)), 4
and the total measure of risk (Mp) will be:

Mp = max {Mp,}. ®)]

In other words, the overall measure of risk will be
determined by the risk measure of the most risky
phase of the project, which means that the level of
security of the whole project depends on the degree of
risk of injury at each stage. Stage characterized by the
least formed injury management system will
determine the overall calculated risk level associated
with injuries.

The advanced experience of the developed
countries shows the monitoring of the process of
industrial safety where DuPont BBC program is used.
During the research we got an answer of the
questioning on the reasons of employees, failures to
observe the safety requirements. Then the program
allows the typical errors that result in traumas. Thus,
the task of BBS is to determine that an employee is in
a such condition that will lead to failure and prevent
an accident.

The use of the existing works concerning
industrial ~ traumatism management allows to
effectively dispose the facilities and obtain significant
results.
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