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The object of this study is the process of strategically-ori-
ented assessment of the activities of an employee at an enti-
ty involved in the rendering of logistics services to internal
and/or external clients (consumers) of the organization,
taking into account the effects of risk and uncertainty fac-
tors. The task addressed is to improve the efficiency of deci-
sions (according to a specified optimization criterion) in
the field of logistics personnel management in the organi-
zation based on the further development of methodological
approaches to assessing the activities of logistics personnel.

A structural model of an integral indicator for strategi-
cally-oriented assessment of the activities of an employee of
the organization involved in the provision of logistics services
has been built. The hierarchical structural model involves
establishing a connection between the system for assessing
the activities of logistics personnel with the strategic goals of
the organization.

The study also reports a constructed mathematical model
of an integral indicator for strategically-oriented assessment
of the activities of an employee of the organization involved
in the provision of logistics services, taking into account the
effects of risk and uncertainty factors. A procedure for the
interaction of these models has been proposed, owing to
which a method of strategically oriented assessment of the
activities of logistics personnel was suggested, taking into
account the action of risk and uncertainty factors.

Applying the method could make it possible to form inte-
gral and complex indicators for assessing the activities of
logistics personnel, aimed at achieving the strategic goals of
the organization. This would also enable determining gen-
eral directions and building individual trajectories for the
training and development of logistics personnel. The speci-
Jied method is advisable to use when developing software for
planning the logistics activities of enterprises
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1. Introduction

The BSC concept (abbreviation for the English Balanced
Scorecard) has four barriers to the successful implementation
of organizational strategy. The first barrier is vision — only
5% of employees understand the strategy. The second barrier
is the human factor — only 25% of managers have incentives
related to the strategy. The third barrier is management - only
15% of organizations spend more than one hour per month
discussing strategy. The fourth barrier is resources — only
40% of organizations have a connection between budgets -
current and capital — and strategies [1]. At the same time, the
issue of the consistency of incentives for all employees of the
organization with the degree of success in implementing the
organizational strategy is usually not singled out.

At the beginning of its emergence, the BSC concept was
considered at organizations in a fragmentary way. In partic-
ular, in the context of the possibility of its application in the
formation of a system of indicators for disseminating infor-
mation about the strategy, substantiating a single direction in

work, determining priorities for resource allocation, etc. The
modern understanding of the BSC concept sees it, first of all,
as a mechanism for the effective and efficient implementation
of organizational strategy. Within the framework of this mech-
anism, it is assumed to determine goals, indicators for their
measurement, target (normalized) values of these indicators,
as well as measures aimed at overcoming differences between
the current and target values of such indicators [2]. Follow-
ing the BSC concept, the system of organizational goals and
their corresponding indicators is determined at the following
levels - corporate (general organizational level), business
unit level, structural unit level (departments, groups, etc.).
At the same time, indicators of a relatively lower level should
be consistent with indicators of a relatively higher level to track
the contribution to achieving the general goals of the organi-
zation and its organizational structural units. This is termed
cascading. The BSC concept covers various aspects (areas) of
the organization’s activity. In the general case, this is an orien-
tation towards meeting the needs of consumers (clients), inter-
nal business processes, financial results, as well as innovation,




training, and personnel development [3]. It can be expected
that the conditions for forming systems for evaluating per-
sonnel performance in general, and logistics performance in
particular, in an organization implementing BSC should also
take into account the cascading principle.

In a number of studies on organizational management,
the BSC concept is interpreted as a certain further develop-
ment of the MBO method (abbreviation for Management by
Objectives) [4]. At the same time, the emergence of KPI (ab-
breviation from the English Key Performance Index - a key
indicator of the result of the activity, in the sense of effective-
ness and/or efficiency. Activities in the professional literature
on organizational management are also often associated with
the MBO method. The contribution to the development of the
MBO method is combined with both the development of the
BSC concept itself and KPI systems. The application of the
MBO method, as well as its later modifications and related
developments, is currently one of the main contexts of the
formation of employee motivation systems. Under the con-
ditions of application of the MBO method, and, accordingly,
the BSS concept, individual KPIs are usually considered as
deterministic values. This limits the possibility of taking into
account through these indicators the effect of risk factors and
uncertainty regarding the work of structural units of the orga-
nization and their individual employees. Hypothetically, these
factors can be taken into account through the introduction of
individual additional indicators.

Parallel to management theory, an important component
of which is the management by objectives method, manage-
ment theory has evolved. The latter, its author defined in
a number of his works as the theory of statistical thinking [5].

Conventional, so to speak, management generates a rather
rigid organizational structure. The organization is divided
into functional units, each of which has its own, different
from the others, tasks, functions, areas for work, etc. Man-
agement theory sees in the hierarchy only a tool for building
a horizontal organization in the company and a mechanism
for maintaining the normal functioning of the new organiza-
tional structure. The manager should help build horizontal
relationships in the system based on processes, contribute
to the erasure of barriers between structural units caused by
the hierarchy, and provide authority to those employees who
can perform them at a professional level. The hierarchy, ac-
cording to management theory, builds a flexible, self-adapted
to the needs of the client and changing business conditions,
structure. It, that is, the hierarchy, organizes and supports
the process structure, in particular, leadership in processes,
creates an environment for improvement. In general, we can
note that this kind of hierarchy should serve to simplify and
improve processes, not to complicate them [6].

In modern business, ideas are associated with the "qual-
ity revolution” for most people, when the consumer (client)
began to be considered as an obligatory component of any
organizational system, which determines the meaning of the
latter’s existence. This was a contrast to the view of business
organizations only as a "machine that produces money".
It seems that under current conditions, business organiza-
tions have already fully accepted the basic ideas of quality
management, which are reflected in the concept of TQM (ab-
breviation from English Total Quality Management), interna-
tional quality standards ISO 9001 (abbreviation from English
International Organization for Standardization). At the same
time, according to [5], the quality revolution should only be
a precursor to the time when profound changes will occur in

the theory and methods of management. Such changes are
caused by objective trends in socio-economic development.
At the heart of such changes is the problem of humanizing
the economic life of society, the perception of business as an
activity that is carried out by people and for people [6].

In the works by many famous scholars related to orga-
nizational management, in particular Japanese, as well as
practicing managers, the red line is the idea that the theory
of quality goes far beyond the boundaries of organizational
management. This theory encompasses "strategy and tactics
of lifestyle management".

Management theory proposes, based on its "statistical
component”, 14 points for management [5]. One of these
points, namely the 11th, provides for "the exclusion of man-
agement by objectives, the suspension of management by
numbers and quantitative results”. It is proposed to introduce
leadership instead. That is, we are talking about the abolition
of quantitative goals for employees, organizations. As the
author of [5] notes: "A natural fluctuation in the right direc-
tion, which usually occurs due to inaccuracy of data, is regard-
ed as success. Fluctuations in the opposite direction force one
to rush around in search of explanations and hastily solve the
problem, which becomes a source of even greater disappoint-
ment and the emergence of new problems".

At the same time, managers of organizations that apply
various aspects of management theory in their work practice
believe that the latter does not eliminate the need for them
to evaluate the activities of individual structural units and
their employees. In particular, to assess the contribution of an
individual employee to the implementation of organizational
strategic goals, tracked by structural divisions of the organi-
zation to its highest level. This requires devising appropriate
methodological approaches. Thus, research aimed at search-
ing for new and improving and developing existing method-
ological approaches to strategically oriented assessment of
personnel activities, in particular, logistics, in organizations
that apply management theory, is relevant.

2. Literature review and problem statement

In [4], a management concept is described, which is based
on the accuracy of the production process and describes the
effectiveness of quality control. The shortcomings of the pro-
posed concept include the lack of assessment of the effective-
ness of the work process.

In [5], it is described that, according to management the-
ory, the results of any process are characterized by variability.
At the same time, the conditions for managing this variability
involve the separation of two types of variability. This is ran-
dom variability, which arises due to random, or, as they are
also defined, "ordinary” causes. And non-random variability,
which arises due to non-random, or, as they are also defined,
"special” causes.

Random variability is due to the presence of a wide list of
causes. These causes are present constantly and each of them
constitutes a very small share of the total variability, without
being significant in itself. However, the sum of all these causes
is measurable, and it is believed that it is the internal essence
of the process. Reducing the impact of common causes re-
quires management decisions, allocation of resources, to im-
prove the process and/or system. Regarding the second type
of variability, that is, non-random variability, it is interpreted
as real "real” changes in the analyzed process. These changes



may be the result of some conditioned causes that are not
inherent in the process internally. They can be eliminated, at
least theoretically.

A stable process, that is, one in which there are no signs of
special causes of variations, the theory of variability of which
became the forerunner of the theory of control, is called sta-
tistically controlled. This is a random process. It is predictable,
although it is obvious that some unforeseen circumstances
can take this process out of the state of statistical control. The
disadvantages include the fact that the presence of the above
two types of variability is what is at the heart of two types of
errors when making management decisions. Each of these
errors leads to significant costs for the organization. The error
of the first type consists in considering any defect, complaint,
failure, accident, shortage of anything as a special case. When,
in fact, nothing special happens. That is, all this is a manifes-
tation of random variations in the process, caused by general
causes. The second type of error is to attribute any defect,
complaint, error, failure, accident, shortage of anything to
general, i.e., ordinary, process variations. When, in fact, this is
a manifestation of some special reason.

In work [6], an improvement of the management process
is proposed, which can be divided in time into three phases:
Phase 1 - stabilization of the process, i.e., bringing it to a sta-
tistically controlled state by identifying and eliminating special
causes of variations. Phase 2 - active actions to improve (im-
prove) the process, i.e., "reducing” the usual causes of variations.
Phase 3 - monitoring the process to maintain the achieved im-
provements. The disadvantages of the specified management
process include the fact that a number of specialists in the field
of statistics are not ready to accept the actual statistical aspect
of management theory, primarily due to the fact that in which
the classical theory of statistical inference is radically revised.

In [7] it is justified that if, when developing KPIs used to
evaluate personnel performance, we rely on management the-
ory, we shall have the following: instead of one deterministic
KPI value, the mathematical expectation (m,), variance (Dy),
and also the limits for the type of indicator should be
given m, i3\/D7x . Initiatives aimed at improving the process
can be represented in two groups, according to the process
improvement phase in which the process is located. These are
initiatives that have as their goal the stabilization of the pro-
cess. And these are initiatives that have as their goal the actual
improvement of the process, that is, improvement in terms of
reducing the usual causes of variations. The disadvantages of
the specified approach include that the specified initiatives re-
quire specification of their content. According to the terms of
management theory, normalized KPI values should not be in-
troduced since their very existence contradicts the provisions
of this theory. Actually, the very essence of KPI in the context
of applying management theory needs to be reconsidered.

In [8], Deminck and Taylor’s quality control of the scien-
tific organization of labor is described, which operate iden-
tically. At the same time, the shortcomings include the fact
that statistical methods, "television” and "computer modeling”
taken by themselves cannot explain the full multifaceted
nature of management theory. These changes should restore
individuality, abolish grades and gradations at all levels — from
schools to universities.

In [9], the processes of interaction between the goals of sus-
tainable development and the strategy of financial support of
the concept of sustainable development of passenger transport
enterprises are determined. The strategies of financial support of
the concept of sustainable development of passenger transport

enterprises are proposed and a generalized scheme of the
strategy of financial support of the concept of sustainable
development of passenger transport enterprises is developed.
The disadvantages of the above strategies of the concept of
sustainable development of passenger transport enterprises in-
clude the lack of the possibility of the main stages of formation
and evaluation of the strategy of financial support of logistics
enterprises in conditions of risk and uncertainty.

In [10], the features of modern realities of business ad-
ministration are determined, which are characterized by
variability, uncertainty, complexity, and ambiguity. A concep-
tual model of business administration in the VUCA world is
built. The components of the VUCA world and their impact
on business administration are described. The study was
conducted to determine the factors that affect the effective-
ness of management in conditions of variability, uncertainty,
complexity, and ambiguity. The disadvantages of this model
include the fact that the goals of entrepreneurial activity are
only from the point of view of marketing approaches and the
interests of stakeholders.

In [11], the proposed scientific and methodological rec-
ommendations relate to the implementation of a comprehen-
sive approach to improving transport and logistics business
processes, which involves the use of methods of the quali-
ty management system, continuous process management,
process optimization and, if necessary, reengineering. The
disadvantages include the lack of consideration of risks and
uncertainty when using methods of the quality management
system, continuous process management.

In[12], a strategy and mechanism for managing the
financial and economic security of an enterprise were devel-
oped. The disadvantages of the proposed strategy include the
impossibility of assessing the activities of an employee at the
organization involved in the provision of logistics services.

In [13], problems in the development of the transport
industry were identified and an assessment of its condition
was provided. Stimulation of innovative activity was proposed
as atool for ensuring the strategic development of motor
transport enterprises. The disadvantages of the specified tool
include the lack of the possibility of adjusting conditions and
factors that may appear during the management process.

In [14], the main trends in digitalization were identified
and the types of digital technologies used in transport and lo-
gistics were highlighted. In the context of the digitization mar-
ket, strategic development and ensuring the competitiveness
of transport organizations were proposed. The disadvantages
include the impossibility of predicting risks in the logistics
management of organizations and organizational networks.

In [15], a logistical approach to organizations of unbal-
anced cargo transportation was devised. The disadvantages
include the lack of analysis and systematization of indicators
that can be used as partial indicators according to the pro-
posed integral criterion.

In [16], practical measures are proposed to improve logistics
solutions in transport and customs services in international traf-
fic to ensure the efficiency and reliability of the national econ-
omy of Ukraine. The shortcomings of the proposed measures
include the lack of assessment of the results of drivers’ work
taking into account the effects of risk and uncertainty factors.

In [17], the relationship between the efficiency of cargo
delivery and the quality of transport service is characterized.
The structure of the quality management system is proposed
and a set of parameters that form the assessment of the qual-
ity of transport service is determined. An expert system based



on a fuzzy-multiple model of route selection using the crite-
rion of "route attractiveness” is also built. The model makes
it possible to take into account different requirements for the
level of quality of transport services when finding the optimal
solution that harmonizes the interests of all participants in
the transportation process. However, this model does not take
into account the efficiency of organizing the work of drivers
on delivery routes.

In [18], increasing the reliability of information in real-time
management systems in road transport is considered. The use
of information redundancy is proposed, the influence of the
probability of a controlled event, as well as the number and
quality of information sensors on the reliability of informa-
tion is investigated. The disadvantages of the proposed study
include the impossibility of mathematical modeling calcu-
lations taking into account the probability of uncontrolled
events in conditions of risk and uncertainty.

Our review of the literature [4-18] demonstrates that the
scientific gap is identified in the lack of methods, models,
and mechanisms that would allow for a strategically oriented
assessment of personnel activities, in particular, logistics, tak-
ing into account the variability of the results of this activity.
Recognition of the presence of such variability corresponds to
the conditions for the functioning and development of orga-
nizations that use the theory of management in their practice.

The task that needs to be solved is to increase the effec-
tiveness and efficiency of decisions in the field of logistics
personnel management in the organization based on the fur-
ther development of methodological approaches to assessing
the activities of logistics personnel. This development involves
taking into account the conditions for the variability of the
results of this activity and its compliance with the directions
of the organization’s strategic development.

3. The aim and objectives of the study

The purpose of our study is to devise a method for stra-
tegically oriented assessment of the activities of the logistics
personnel of the organization, taking into account the vari-
ability of the results of this activity under the influence of risk
and uncertainty factors. This will improve the efficiency of the
activities of the logistics personnel of the organization. This
will make it possible to create prerequisites for the formation
of incentives in the activities of the logistics personnel, related
to the implementation of the organizational strategy, on the
one hand, and the construction of individual trajectories of
training and development of logistics personnel, on the other.

To achieve the goal, the following tasks were set:

- to build a structural model of an integral indicator for stra-
tegically oriented assessment of the activities of an employee at
the organization involved in the provision of logistics services;

- to build a mathematical model of an integral indicator
for strategically oriented assessment of the activities of an
employee at the organization involved in the provision of lo-
gistics services, taking into account the influence of risk and
uncertainty factors.

4. The study materials and methods

The object of our study is the process of strategically
oriented assessment of the activities of an employee at the or-
ganization involved in rendering logistics services to internal

and/or external clients (consumers) of the organization, tak-
ing into account the action of risk and uncertainty factors.

The subject of the study is methods, models, and mecha-
nisms for assessing the activities of logistics personnel, which
are based on the concepts of management by objectives [4]
and statistical thinking [5] - as alternatives, as well as the
concept of BSC [2, 3].

The hypothesis of the study assumes the possibility of in-
creasing the effectiveness and efficiency of logistics personnel
management at the organization based on the development
of strategically oriented systems of indicators for assessing
personnel activities, taking into account the variability of the
results of their activities.

The model of the integral indicator in this study means
the procedure for calculating the integral indicator, that is,
the procedure for calculating the specified integral indicator.

When building a structural model of an integral indicator
for strategically oriented assessment of the activities of an
employee of an organization involved in rendering logistics
services, the following research methods were used. These are
a systemic approach, the theory of logistics management, the
approach of an integral criterion - as an approach to solving
multi-criteria tasks, the BSC concept. The main personnel
involved in rendering logistics services to internal and/or ex-
ternal clients (consumers) of the organization are defined as
logisticians in the work.

The application of the proposed method should enable orga-
nizations to form systems of indicators for strategically oriented
assessment of logistics personnel activities, taking into account
the variability of the results of this activity. These systems pro-
vide for the determination of an integral indicator by assigning
weights to complex indicators. The latter, in turn, are determined
similarly, based on indicators of a relatively lower level. It is
envisaged to establish such levels as the level of processes, iden-
tified within the functional areas of logistics - transportation,
warehousing, cargo handling, order fulfillment, etc.; the level
of activities, identified by processes according to the BSC con-
cept; the level of partial (local) indicators — as the lowest level.
Partial indicators are objective, in the sense of statistical. The
number and content of the lowest level indicators for different
organizations may be different and vary within fairly wide limits.

The strategic orientation of indicator systems for assessing
personnel activities is achieved by two prerequisites. Firstly,
by determining partial indicators using the cascading princi-
ple, in accordance with the strategic goals of the organization.
Secondly, by assigning weights to complex and partial indica-
tors, in accordance with the priorities in the areas of strategic
development of the organization.

When constructing a mathematical model of an integral
indicator for a strategically oriented assessment of the activi-
ties of an employee of the organization involved in rendering
logistics services, taking into account the effects of risk and
uncertainty factors, the following research methods were used:

- general scientific methods of scientific knowledge, such
as analysis and synthesis - to determine the patterns of in-
fluence of conditions and factors of logistics personnel man-
agement, to devise approaches to increase the effectiveness of
approaches to its management;

- method of hierarchy analysis - to decompose the struc-
ture of a logistics enterprise to detail the influence of condi-
tions and factors on the effectiveness of logistics personnel
management;

- methods of probability theory - to substantiate ways to
improve the effectiveness of logistics personnel management;



- mathematical statistics - for the validity of the conclu- TOV "DSV-UKRAINE" was chosen as the base enterprise

sions of the study; for conducting the study. The initial data for conducting an
- method of analogies — for a comparative assessment of  analysis of the effectiveness of the approach proposed in the

the effectiveness of the approach proposed in the study. study are given in Tables 1-6.
Table 1

Initial data for conducting the study

. Dynamics, a.u.
Indicator ID
2022 2023 2024
Volume of products sold, services provided 10,961.5 11,632.2 12,536.1
Profit from sales of products, provision of services 1,649.3 2,081.9 2,453.4
Cost of fixed assets at the beginning of the year 2,182.9 3,023.32 3,386.1
Cost of fixed assets at the end of the year 3,023.3 3,386.1 3,640.5
Average number of employees (persons) 507 543 587
Table 2
Characteristics of fixed assets of the enterprise TOV "DSV-UKRAINE"
uantity at the end of the Number at the end of the
No. D < t};ear, pcs. year, a.u. Structure, %
2022 2023 2024 2022 2023 2024 2022 2023 2024
1 |Land 1 1 1 14 14 14 0.44 0.39 0.36
2 | Buildings, structures 3 4 5 669 747 908 22.12 22.06 24.94
3 | Machinery and equipment 360 393 397 1,872 2,045 210 61.93 60.39 56.85
4 | Vehicles 243 306 354 295 372 431 9.77 11.00 11.83
5 | Tools, devices, inventory 93 110 116 101 120 126 3.34 3.54 3.46
6 | Other fixed assets 32 43 45 1,310 1,761 1,875 1.04 1.25 1.24
7 | Low-value non-current tangible assets 37 41 42 1,721 1,929 1,991 1.37 1.37 1.31
Total 769 898 959 5,982 6,988 5,555 100.00 100.00 100.00
Table 3
Characteristics of working capital of the enterprise TOV "DSV-UKRAINE"
No. D Number at the end of the year, a.u. Structure, %
2022 2023 2024 2022 2023 2024
1 |Inventories 151 124 133 9.52 10.18 10.23
2 | Work in progress 16 27 33 1.03 2.23 2.53
3 | Finished goods 42 64 36 2.65 5.27 2.78
4 | Goods 76 96 114 4.81 7.08 8.73
5 | Trade receivables 584 748 771 36.82 61.30 58.93
6 | Account receivables 30 35 59 1.91 2.83 4.48
7 | Other current receivables 15 30 8 0.96 2.45 0.61
8 | Cash 67 103 153 42.13 8.43 11.71
9 | Other current assets 2.5 3 0.1 0.16 0.23 0.01
Total 983,5 1230 1307.1 100.00 100.00 100.00
Table 4
Characteristics of labor resources of the enterprise TOV "DSV-UKRAINE"
No. D Number at the end of the year, a.u. Growth index, %
2022 2023 2024 2022 2023 2024
1 | Average number of employees, (persons) 507 543 587 102 107 103
Wage fund 853.99 1,114.17 1,470.99 118 130 132
Labor productivity 21.62 21.4 21.36 99 98 99
Table 5
Characteristics of the financial condition of the enterprise TOV "DSV-UKRAINE"
No. D Number at the end of the year Growth index, %
2022 2023 2024 2022 2023 2024
Cost of sales of products, provision of services, a.u. 4,677.65 7,704.69 9,979.3 - 135.70 129.52
Profit from sales of products, provision of services, a.u. 1,649.27 2,081.85 2,453.39 - 101.46 104.87
Profitability,% 29.05 27.02 24.58 - 93.01 90.97




Dynamics of liquidity and financial stability indicators of the enterprise TOV "DSV-UKRAINE"

Table 6

Indicator dynamics Growth indices, %
No. Indicator ID
2022 2023 2024 2022 2023 2024
1 | Coverage ratio 1.3 1.05 1.29 - 80.77 122.86
2 | Quick liquidity ratio 1.1 0.94 1.17 - 85.45 124.47
3 | Absolute liquidity ratio 0.09 0.09 0.15 - 100.00 166.67
4 | Autonomy ratio 0.62 0.59 0.67 - 95.16 113.56
5 | Financial stability ratio 1.65 1.48 2.03 - 89.70 137.16

5. Devising a method for strategically-oriented
assessment of logistics personnel activities taking
into account risk and uncertainty

5.1. Construction of a structural model of an inte-
gral indicator for strategically-oriented assessment of
the activities of an organization employee

The conditions for constructing a structural model of
an integral indicator for strategically-oriented assessment
of the activities of the r-th employee in the s-th functional
area of logistics of the organization - KPI", r=1,R, s=1,S,
the following are assumed. The indicators that are selected
as partial and on the basis of which KPI",r=1,R, s=1,S, are
built must be consistent with the indicators by which the ac-
tivities of the entire hierarchy of levels of the organization are

Integral indicator for evaluating the
performance of the r,-th employee in the
s-th functional area of logistics provided

by the organization, 7, =L,R,, s=1,§

assessed. That is, in the context of applying the BSC concept,
cascading must take place. The obtained, using the cascading
principle, system of indicators for assessing the activities of
logistics personnel makes it possible to coordinate the results
of the activities of individual employees with general organi-
zational strategic goals. According to the BSC concept, partial
indicators should be formed according to the following as-
pects (areas) of the organization’s activities: focus on meeting
the needs of consumers (clients), internal business processes,
financial results, as well as innovation, training, and develop-
ment of personnel.

Taking into account the above assumptions, it is possible
to build a structural model of an indicator KPI" for strate-
gically oriented evaluation of the activities of an employee
involved in rendering logistics services (Fig. 1).

KPI*

Integral indicators for evaluating the
performance of the r,-th employee in the
ng-th process, distinguished by the s-th

functional area of logistics provided by the
n=LN,r,=LR,s=18

KPI/

organization,

KPI; ser KPIy

Composite indicators for evaluating the
performance of the r-ro employee in the
m, -th area of activity identified

according to the BSC concept within the
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functional area of logistics provided by the

KPI?, .
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Partial indicators for evaluating the
performance of the r-th employee,
distinguished within the m, -th area of

activity defined according to the BSC
concept, in the ns-my process identified
within the s-th functional area of logistics
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Fig. 1. Model of the structure of an integral indicator for strategically oriented evaluation of the activities of an employee
at an organization involved in rendering logistics services



The designations of integral, complex, and partial indi-
cators shown in Fig. 1 can be used as identifiers under the
conditions of providing information support for relevant
management decisions.

Based on the analysis conducted in [19-22], it is possible to
distinguish the main functional areas of logistics. In particular,
such as transportation, warehousing, cargo processing, order
fulfillment, etc. In the general case, within each such function-
al area of logistics, a certain set of Ny processes can be distin-
guished s=1,S. In partial cases, a separate functional area of
logistics can be identified with only one process. For example,
transportation using road transport. That is, ny=1, s=1,S.
At the same time, in the same transportation, certain pro-
cesses (subprocesses) can be distinguished, according to such
characteristics as: technical support of transportation; cargo
characteristics; shipment characteristics; type of connection.

Within each ng-th process, it is assumed to isolate the
areas of activity by which the result of the implementation of
this process is evaluated m, , m, =1,M, , n,=1Ny, s=1,S.
Under conditions when these areas of activity are isolated
using the concept of ZSP, m, =1,4, n,=1,Ng, s=1,S.

In turn, within each area of activity m, , isolated by the
ns-th process, partial indicators j,, are 1solated Jm, =LJpm
m, =1m, , ng=1,N, s=1,S. According to these indicators,
statistical data should be accumulated on the activities of
each r¢th employee of the organization, who provides the
ns-th process ny =1,Ny, r,=1,R;, s=1,S. If it is assumed to
apply the management theory by E. Deming under the con-
ditions of implementing the structural model for KPI', r =1, R,
s=1,S, then maps are constructed using the aforementioned
statistical data [23].

5.2. Construction of a mathematical model of an
integral indicator for strategically-oriented assessment
of an employee’s performance

When determining an integral indicator for strategical-
ly-oriented assessment of an employee’s performance of an
organization involved in rendering logistics services, KPI",
r=1L,R, s=1,S, a number of partial indicators are taken into
account (Fig. 1). The construction of an appropriate mathemat-
ical model can be considered in the context of solving multi-cri-
teria problems. Under these conditions, such an approach
to solving multi-criteria problems as the weighted criteria
approach can be applied. These models, as is known, provide
for the determination of the priority of each criterion by which
the object is analyzed by giving the criterion a certain weight.

The integral indicator for strategically-oriented assess-
ment of an employee’s performance of an organization in-
volved in rendering logistics services (Fig. 1) can be written
as follows:

53> ZWW Wy, KPLL,

n,=lm, 711,%

Jm, = Ly .l
m, =1,M, ,n;=1,Ng,r,=1R,s=18, (1)
where w,_is the value of the weight coefficient for the n-th

process, which is separated by the s-th functional area of lo-
gistics provided by the organization

ZW,,A =1, w, 20,n,=1N,;s=1S5, )

w,, is the value of the weight coefficient for the my-th area
of activity, identified according to the BSC concept, in the
ng-th process, which is identified according to the sth func-
tional area of logistics provided by the organization

s

ZW =1, mSZO,mn =LM,;n;=LNg;s=18, 3)

wj, is the value of the weight coefficient for the j, -
partlal indicator, separated by the m, -th field of act1v1ty
separated by the BSC concept in the ng-th process, which is
separated by the s-th functional area of logistics provided by

the organization

Z w; =1, w, 20, jmns :1’]mns’mn, =LM,;

Jimg =1

n,=1,N; s=1,S, 4)
KPI" is the value of the partial indicator j,, for evaluat-
My i, s

ing the actlvity of the r-th employee, identified according to the
BSC concept, in the ns-th process, which is identified according
to the s-th functional area of logistics, provided by the organi-
zation, j, =LJ, , My, =1LM, , n,=1LNg,=r,=1R, s=15;
I, is the ‘humber of partial 1nd1cators identified according to
the m,,;-th area of activity, identified according to the BSC con-
cept, in the ng-th process, which is identified according to the
s-th functional area of logistics, provided by the organization,
My =1,M, ; ng=1,Ng s=1,5; M, is the number of activities,
identified according to the BSC concept, in the ng-th process,
identified according to the s-th functional area of logistics, pro-
vided by the organization, n, =1,N,; s=1,S; Ny is the number
of processes, identified according to the s-th functional area of
logistics, provided by the organization, s = 1,S; S is the number
of functional areas of logistics provided by the organization.

According to the proposed model of the integral indicator
(Fig. 1), complex indicators can be distinguished at the appro-
priate levels. Firstly, this is the level of areas of activity according
to the BSC concept, which are distinguished for each process,
which is distinguished for each functional area of logistics
provided by the organization. That is, in the general case, four
values of such complex indicators are distinguished for each
process when we apply the BSC concept. Secondly, this is the
level of processes, distinguished for each functional area of
logistics provided by the organization. Based on the complex in-
dicators of the second, of the above-mentioned, level, the indica-
tor KPI*,r=1,R, s=1,S is already directly determined (Fig. 1).

Establishing weight coefficients for each element (ob-
ject) of the formed model (Fig.1) requires choosing the
appropriate method. In particular, the method of hierarchy
analysis, which was proposed to substantiate multi-criteria
decision-making processes, can be used [24]. Note that, as
well as the selection of partial indicators according to the in-
tegral indicator model (Fig. 1), the establishment of the value
of weight coefficients should ensure the coordination of the
activities of individual employees with the overall organiza-
tional strategic goals.

of particular interest is the choice of approach to determining

KPI": m,=1L,M, , n=1N, r=1R, s=1,S.

nmjm’.]m m’

The presented structural model of the integral indicator (Fig. 1)
and expression (1), hypothetically, can be used by organiza-
tions within the framework of the implementation of man-
agement theories as (management by objectives) [8] and [5].



Conditions for evaluating personnel performance accord-
ing to the first of the mentioned theories, which usually in-
volves establishing a rating. At the same time, when determin-
ing the actual integral indicator, represented by expression (1),
the following should be taken into account. In particular,
statistical and/or expert data can have both a different order
and different units of measurement. Thus, there is a need to
use appropriate methods of statistical transformations - nor-
malization and scaling. Among the scaling methods, in partic-
ular, the interval method, rank method, and point evaluation
method can be applied. When choosing partial indicators that
are considered as logistic, one can refer to work [25]. When
there are no objective prerequisites for direct evaluation of
logistics personnel based on the proposed partial indicators,
the method of hierarchy analysis can also be used [10].

According to the essence of management theory [5, 6], the
results of any process are characterized by variability, that is,
random fluctuations occur. Thus, the proposed integral indi-
cator, expression (1), in accordance with the specified theory,
should provide an opportunity to take into account the condi-
tions of variability of logistics processes, in the implementa-
tion of which the r-th r, =1,R;, s =1,S, employee is involved.
That is, to answer the question of whether the activities of the
rs-th, r, =1, Ry, s=1,S, employee, evaluated by partial indica-
tors, should be considered in the context of special or ordi-
nary causes of variation. It is proposed to evaluate the result
achieved by the employee for each partial indicator as "1" — if
the value of the indicator turned out to be such that it did not
go beyond the control values. That is, the lower and upper
control limits according to control charts [23]. The specified
limits can be established by analyzing the statistical data of
the work of all employees involved in the implementation of
the relevant processes, identified by the s-th functional area of
logistics s =1,S. Groups of employees can be identified, based
on the assumption of insignificant differences in working
conditions for the n,-th process, ny =1,N,, s=1,S, individual
employees. When the result of an employee involved in the
ng-th process ny =1,Ng, s=1,S, for a separate partial indicator
went beyond the control limits, then it can be estimated as "0".

Thus, for each ry-th r,=1,R;, s=1,S, employee, it can be
written:

KPI® =

P o
1,0, if KPI® . e[hd Y L ]
LRI [CRLC R (N
0,if KPI® g[hd Coshy o,
[CRLC [CRLC R (N
Jm,, :1’Jmn:’mns =1, n»
nszl’ svrs:]w s?szlv ’ (5)

where h¢
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- the lower control limit according to Shewhart
control charts, j, =1,J,, ,m,=1L,M, ,n=1Nr=1Rs=1S5;
hZ;mnsjmn - the upper control limit according to Shﬂlart con-
trol charts, j,, =1J, ,m,=LM,,n=1Ng, r=1R,, s=1S.

Measures that corsrespond to the presence of special rea-
sons for variations should be taken in cases where the plotted
points for partial indicators go beyond the control limits.

Based on the above, employees involved in the organiza-
tion’s activities in the s-th functional area of logistics s =1,S,
can be divided into two groups. This division depends on the
values provided by these employees for each of the partial
indicators used. These are those employees for whom the

value of all individual partial indicators is 1. And these are
those employees for whom the value of individual, or even
all partial, indicators is 0. Accordingly, a separate complex
indicator, and, as a result, an integral indicator for a separate
rs-th employee, r, =1,R;, s=1,S, can either be equal to 1 or
be less than 1 (or even equal to 0). The second case indicates
that for some of the partial indicators the employee who is
responsible for it is outside the above-described control limits
for the organization. The value "0" is assigned in cases where
the value of the partial indicator exceeds the control limits in
both the negative and positive sense.

Accordingly, further analysis requires, first of all, identi-
fying the sources of such a difference. If the difference is not
related to the principles of homogeneity, in the understanding
of the working conditions of individual employees, then posi-
tive differences, especially in the long term, can be considered
as leadership [11, 12]. This requires the implementation of
measures aimed at spreading these positive differences. Neg-
ative differences require the implementation of measures in
relation to employees aimed at overcoming these negative
differences. For employees-leaders, according to a certain
partial indicator, that is, those employees whose work result
according to this indicator went beyond the control limits in
a positive sense, is set to "1".

Partial indicators should be previously, before their values
for individual employees are evaluated within the framework
of expression (5), the center line, upper limit, and lower limit
according to the maps [23]. This determination is made based
on statistical data that characterize the work of employees in
the s-th functional area of logistics s =1,S, in established time
periods according to selected partial indicators. The obtained
upper and lower limits allow us to further conclude which
employees’ activities, assessed by the corresponding partial
indicator, are "in the system” in relation to the organization,
and which have gone beyond the "system’. When there are
no values other than "1", then, from the organization’s point
of view, the activities of the ry-th, n,=1,R, s =1,S, employee in
individual processes are in a state of statistical control.

According to the concept from [5], the results of the as-
sessment, in this case of the activities of employees, cannot be
rating. At the same time, if for some partial indicators there
is a departure beyond the control limits and according to the
expression (2) for them "0" is obtained, then the complex in-
dicators and/or the integral indicator can act, hypothetically,
as rating ones. These complex indicators and/or the integral
indicator indicate at the same time whether the activity for the
s-th, functional area of logistics and the corresponding n-th,
process and m,, -th, area of activity for the BSC, which is con-
trolled by the rs-th, employee, is within the control limits or,
depending on the formulation of the relevant question, out-
side the control limits, m, =1,M,, , ng=1,N, r,=1,R;, s=1,S.

6. Discussion of results related to devising a method
for strategically oriented assessment of logistics
personnel activities

A method for strategically oriented assessment of logistics
personnel activities has been devised, taking into account the
effects of risk and uncertainty factors.

Advantages of the proposed method:

- using the integral indicator model for strategically ori-
ented assessment of the activities of an employee at the orga-
nization involved in rendering logistics services will make it



possible to identify integral, complex, and partial indicators of
making relevant management decisions (Fig. 1), formula (1);

- using the integral indicator model (Fig. 1) can identify
complex indicators at the appropriate levels, such as the
level of areas of activity according to the BSC concept, which
are identified for each process, which is identified for each
functional area of logistics. As well as the level of processes
identified for each functional area of logistics provided by the
organization;

— the possibility of isolating a certain set of processes with-
in each functional area of logistics [22];

- the universality of the isolation of a certain functional
area of logistics, which is identified with only one process,
certain processes (subprocesses) can be isolated (Fig. 1);

— the use of a mathematical model of an integral indicator
for a strategically oriented assessment of the activities of an
employee of an organization involved in rendering logistics
services will make it possible to take into account the effects
of risk and uncertainty factors, expression (5).

The proposed method is advisable to use to solve the tasks
of assessing the activities of logistics personnel, taking into
account the effects of risk factors and uncertainty of the in-
ternal and/or external environment of the organization, when
developing software for planning the logistics activities of the
organization.

The limitations of our study are:

— the introduction of the theory of management as strate-
gic thinking into the practice of the organization’s work;

- the need to have an initial database of the activities of
employees of the logistics organizational structure according
to the partial indicators selected for assessment;

— the identity of the working conditions of logistics per-
sonnel in the organization according to the functional areas
of logistics.

The disadvantages of the proposed method include:

- less accuracy in assessing the activities of logistics per-
sonnel compared to other assessment approaches;

- loss of reliability of management decisions when search-
ing for them in several directions simultaneously.

The use of this method will make it possible:

-to improve the effectiveness and efficiency of imple-
menting the organizational strategy;

- to form integral and complex indicators for assessing the
activities of logistics personnel, aimed at achieving the strate-
gic goals of the organization;

- to form integral and complex indicators that will make
it possible to, objectively, based on statistical data, and also
taking into account the strategic development directions es-
tablished in the organization, assess the activities of logistics
personnel;

- to take into account the effect of risk factors and uncer-
tainty of the internal and external environment of the orga-
nization when assessing the activities of logistics personnel;

- to determine general directions, as well as build individ-
ual trajectories for the training and development of logistics
personnel;

- to form incentives in the activities of logistics personnel
related to the implementation of the organizational strategy.

The proposed research is advisable to develop both in
organizations, organizational structures, in individual terri-
torial structural units and in functional structural divisions of
various areas of activity with strategic goals of the organiza-
tion, when developing software for the relevant structures or
structural divisions.

7. Conclusions

1. A structural model of an integral indicator for strategi-
cally oriented assessment of the activities of an employee at an
organization involved in rendering logistics services has been
constructed.

This model of a hierarchical structural structure provides
for establishing a connection between the system for assessing
the activities of logistics personnel and the strategic goals of
the organization. This is achieved through the possibility of
determining partial indicators taking into account the cas-
cading principle, as well as establishing weight coefficients in
accordance with the strategic priorities of the organization.
Based on the proposed structural model of an integral indica-
tor, mathematical models can be built for multi-criteria assess-
ment of the activities of logistics personnel.

These mathematical models, hypothetically, can use dif-
ferent approaches to different management theories for de-
termining weight coefficients and partial indicators used to
assess the activities of logistics personnel.

2. A mathematical model of an integral indicator has been
built for strategically oriented assessment of the activities of
an employee at an organization involved in rendering logistics
services, taking into account the action of risk and uncertainty
factors. Within the framework of building this mathematical
model, two alternative approaches to the interpretation of par-
tial indicators are considered - either as deterministic or ran-
dom variables. The features of this model are that employees of
an organization involved in rendering logistics services, taking
into account the action of risk and uncertainty factors, can be
divided into two groups: the first - for whom the value of the
above-mentioned factors is from 1 to 0; the second - under
the above-mentioned circumstances, are outside the above-de-
scribed control limits for the organization, that is, the value "0".

This model defines the central line, upper limit, and lower
limit, which can be calculated on the basis of statistical data char-
acterizing the work of employees of the functional area of logistics
services in established time periods according to selected partial
indicators. The proposed model will allow for effective assess-
ment of employee performance within and outside the system.
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