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Abstract

The authors of the paper considered a block diagram of planning organizational and technical measures,
on the basis of which an indicator and a criterion for the estimation of the economic effect and efficiency
are presented. All indicators and variables included in them are formalized. They are described and
presented in the form of a system that clearly shows how one indicator can be formed from another. Each
indicator is a function of many variables. All indicators for the estimation of the planned organizational
and technical measures described in the paper are adjusted for uncertainty and risk calculated using the
Delphi method. They are also brought to the initial planning period by applying the appropriate
coefficients. According to the presented system of indicators, the authors, using a morphological model of
quality and efficiency planning, show in what sequence the described indicators and criteria can be
applied when planning organizational and technical measures of transport organizations to improve the
quality and efficiency of their production activities in the aspect of corporate social responsibility. The
results of the study can be applied both to develop an automated management system for enterprises in
the transport industry and to conduct technical and economic calculations and develop plans for various

levels in transport organizations.
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1. Introduction

Planning to improve the quality and efficiency of the production and economic activities of
transport companies is associated with the development of new performance indicators. The most
important principle on which these indicators should be based is the principle of consistency: all
developed indicators should be interconnected with production processes and their elements. In this study,
we are talking about the relationship between indicators for the estimation of quality and efficiency,
building a system of indicators that can be used in the future to automate the work of enterprises in the

transport industry. This determines the relevance of the chosen research topic.
2. Problem Statement

Each indicator presented in this paper includes a different number of variables, each of which is
determined analytically. During the design of a system for automated management of resource planning,
as well as for systemic management of planning at enterprises in the transport industry, it is necessary to
understand what set of parameters is needed to calculate a particular indicator. Thus, there is a problem of
information support for planning the quality and efficiency of the production and economic activities of
transport companies. The solution of this problem is possible. In our opinion, it can be made by

constructing a system of such indicators with the identification of all dependencies between them.
3. Research Questions

The provision of the efficiency of transport organizations is associated with the maximization of
the effect obtained while minimizing costs. In general, the economic transport effect is the difference
between the results of the organization's economic activities and the costs incurred to achieve them. In
relation to transport organizations, various types of economic effects are determined: the economic effect
of transportation, the economic effect of infrastructure modernization, the economic effect of the
intermodality principle, etc. The increase in economic efficiency is a key factor in making economic
decisions.

The effect and efficiency of the planned activities are derived from combinations of other
variables: costs, income, realized risks, penalties, etc. Tracking these relationships is not always easy,
because there are many variables and it is not always clear how exactly they should be taken into account

in planning.
4. Purpose of the Study

The purpose of the paper is to develop a system of interrelated indicators for the evaluation of the

quality and effectiveness of planned organizational and technical measures in transport organizations.
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5. Research Methods

This study was performed using such scientific methods as the logical-analytical method, the
method of system analysis, formalization, analysis and synthesis, methods of technical and economic

calculations.
6. Findings

Cost planning in the improvement of the quality and efficiency of transport organizations should
be consistent with the goals of enterprise planning at various levels. Moreover, it should include the
phased application of the developed criteria. The transport organization is interested in the reduction of
unproductive expensesand obtaining an economic effect from the implementation of the event, improving
business reputation, as well as complying with the principles of corporate social responsibility (Kyriacou
et al., 2019). These components must be taken into account when planning costs in the formation of
organizational and technical measures (Barrientos et al., 2016). Thus, the block diagram of information
support for planning to improve the quality and efficiency of transport organizations is shown in Figure

01.
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Figure 1. Block diagram of planning to improve the quality and efficiency of transport organizations

For an integral assessment of the quality and economic efficiency of cost planning, the
methodological recommendations suggest using the criterion of economic efficiency. It is determined

according to the following formula (1).
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CEC — The criterion of economic efficiency of the planned organizational and technical measures
in transport organizations.

EEC — the size of the received economic effect, rub.

A — the amount of capital investments in the planned organizational and technical measure, rub.

B — the size of the total operating costs required for the planned organizational and technical
measures, rub.

The indicator of economic effect is determined according to the following formula (2).

EEC = (EE, — EEy) + (ETE, — ETE,) — (A, — Ay) — (B, — By) — (UC, — UCy) @)

EE, — the level of the sectoral effect obtained before the implementation of the planned
organizational and technical measures, rub.;

EE, — the level of the sectoral effect obtained after the implementation of the planned
organizational and technical measures, rub.;

ETE; — the level of non-transport effect obtained before the implementation of the planned
organizational and technical measures, rub.;

ETE, — the level of non-transport effect obtained after the implementation of the planned
organizational and technical measures, rub.;

A, — the risk-adjusted value of the volume of capital investments, reduced to the initial period,
required after the implementation of the planned organizational and technical measures, rub.;

A, — the risk-adjusted value of the volume of capital investments, reduced to the initial period,
required before the implementation of the planned organizational and technical measures, rub.;

B, — the risk-adjusted value of the volume of operating costs reduced to the initial period, which is
necessary after the implementation of the planned organizational and technical measures, rub.;

B; — the risk-adjusted value of the volume of operating costs reduced to the initial period,
necessary before the implementation of the planned organizational and technical measures, rub.;

UC, — unproductive expenses incurred by the enterprise after the implementation of the planned
organizational and technical measures, rub.

UC; — unproductive expenses incurred by the enterprise before the implementation of the planned
organizational and technical measures, rub.

The systemic assessment is explained by the relationship between all indicators — each indicator
can be represented as a function of many variables, where other indicators act as arguments. Information
support of methodological recommendations for cost planning in the improvement of the quality and
efficiency of the production and economic activities of transport organizations is shown in Figure 02.

The performance risk indicator of a planned organizational and technical measure is determined as
follows: the expert method estimates the parameters of errors in the prediction of values for two
indicators — the planned capital and operating costs for the implementation of an organizational and
technical measure (Liu et al., 2011). The estimation is carried out according to a similar methodology, as
in the case of the indicator of unproductive risk. Each expert must answer two questions: how much, in
his opinion, can the real capital and operating costs deviate from the estimated ones? With what

probability this will happen in both cases? (Galkina et al., 2021). It is proposed to calculate the indicator
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for the assessment of the economic risk of the increase in capital and operating costs using the following

formula (3):

PxWkdk
T @)

Xy = Xk=1
X, — an indicator of economic risk associated with the increase in capital and operating costs for
the implementation of the planned organizational and technical measures;
Pk — the probability of the increase in the capital costs of the planned organizational and technical
measures, estimated by the kth expert;
— the degree of increase in capital costs of the planned organizational and technical measures,
estimated by the jth expert;

gy —a coefficient of qualification of the jth expert;

n — the number of experts.

EEC
W
| E“€ = f (EE, A, B, UC) + f (ETE) |
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Figure 2. The system of indicators for the estimation of planned organizational and technical measures in
transport organizations

It is necessary to consider initial capital and operating costs must (Macheret & Kudryavtseva,
2016). For this, a discount rate » is used, which is equal to the projected values of annual inflation,
adjusted for the annual decline in return on equity. In transport, there is a practice of the determination of
the discount rate equal to the discount rate for any calendar year (Marchetti & Wanke, 2019; Vasilenko et
al., 2021).

Adjusted indicators of capital and operating costs for the planned activity can be calculated using

the following formulas (4) and (5):

Kz

Az =22 0—(1+R TR poe 0—(1+R 7= 1 +x) pJ 0(1+R—)Z “4)
np Ot _ np O¢
Zt 0 (1+R )t + X1 Zt:o (1+Rn2)t - (1 + Xl) tho (1+Rn2)t (5)

K, — capital investments necessary for the implementation of any activity, invested at time z, rub.;
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O, — operating costs necessary for the implementation of any event, invested at time t, rub.

n; — the number of time periods during which capital investments are made in the event, years.

n, — the number of time periods during which an activity is carried out and there are operating
costs for it, years.

R, — the discount rate used to bring capital costs K back to the initial time period in time period
n.

R,, — the discount rate applied to bring the operating costs E to the initial period of time in the
period of time n,.

The non-transport effect from the reduction of unproductive excess costs for the planned economic
activities of the enterprises of the transport industry is determined by the following formula (6):

ETE = Cs + ASP (6)

ACg — saved costs of social production in the implementation of economic decisions at transport
enterprises, rub.

ASP — additional benefits of society from the improvement of the quality of transport enterprise,
rub.

The indicator for the estimation of unproductive expenses without taking into account the quality
of work includes three components: fines and legal costs incurred, as well as the necessary subsequent
expenses of the transport company, operating or capital, necessary to restore the territory and eliminate
the consequences of the traffic impact (Orzechowski et al,, 2018; Sokolov, 2015) . It can be represented in

the following formula (7).

UC = AS,, + ACL, + P + APN (7

ACL,; — necessary subsequent costs (operational), which are aimed at to eliminate the
consequences of the transport impact and restore the territory, rub.

P — unproductive excess costs arising from non-compliance with the principles of corporate social
responsibility and excessive transport impact, rub.;

APN — fines and legal costs of a transport company arising from non-compliance with the
principles of corporate social responsibility and excessive transport impact, rub.

The formation of the the activities is carried out according to the constructed morphological model
for the components of the transport impact (Drozdov et al., 2019). Figure 3 shows the morphological

model of the formation and activities of the plan.
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L. Strat.egic planning (over 3 years) 1. Reduction of overhead costs
2. Medium term planning (3 years) ) 2. Compliance with CBS principles
3. Current planning (per year and quarter with 3. Requirements of strategic documents
monthly division) 4. Increasing the non-transport effect
5. Improvement of business reputation
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=
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Figure 3. Morphological model of formation of organizational and technical measures in planning the
costs of transport organizations

Thus, there is a phased application of the developed indicators and criteria for the estimation of the
planned organizational and technical measures, as a result of which those activities that do not contribute
to the reduction of unproductive expenses and are not focused on the increase in the out-of-transport
effect, do not provide economic efficiency and must be replaced by others (Vasilenko et al., 2018). The
developed economic solutions will be focused on the reduction of unproductive excess expenses and

increase in corporate social responsibility.

7. Conclusion

Thus, the paper studied the issue of the formation of a system of indicators necessary for
information support for planning to improve the quality and efficiency of the production and economic
activities of transport organizations. In accordance with the block diagram of planning, on the basis of the
presented indicator and the criterion for the estimation of economic effect and effectiveness of the
planned activities, a system of indicators is created that allows visualizing the relationship between
various parameters and variables necessary for the evaluation of activities.

The use of the presented system is carried out in accordance with the morphological model, which
allows isolating only those organizational and technical measures that are aimed to increase not only the
industry, but also the extra-transport effect, as well as reduce the unproductive costs of transport

companies.
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