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Abstract — The article describes the structure of information
flows in company management based on the development of
innovative potential and in the context of digitalization. The
scheme of moving the project groups of the company management
system is presented. A matrix of managerial relationships between
the participants of the company management system is built taking
into account the development of the innovative potential. It is
concluded that at an industrial enterprise without the introduction
of digitalization, the information flow running is impeded, which
significantly affects the quality and speed of management decisions.
The main reasons for the ineffectiveness of management decisions
are identified. Given the possible ways to improve management
efficiency in the context of digitalization, the authors developed a
model of information flows of the company management system
that implements innovative potential. Calculations are made of the
time required to quickly transfer a managerial decision from the
upper management level to the lower one, so that the top-level
manager quickly learns about any changes that have occurred in
the system. It is concluded that it is necessary to provide a single
information space for all participants in the company management
system in the context of digitalization, reducing the time spent on
information exchange to almost zero. The authors summarized the
research with the concept that the construction of a single company
management information system can significantly reduce the time
for the transfer of managerial decisions due to the fact that the
participants in the management chain can perform their work in
parallel. When developing the architecture of a company’s
management information system and choosing a structure for its
construction, it is necessary to take into account exactly which time
commitments have the key impact on the length of management
decision-making in the context of digitalization.
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|. INTRODUCTION

In the context of the implementation of programs for the
innovative potential development between the blocks of the
management structure, a complex system of managerial
relations arises. The complexity of this kind of relationship is
caused by the features of the matrix (staff) structure and, in
our opinion, consists in the need to streamline the types of
relationships among the project participants. For this purpose,
it is possible to conditionally classify managerial relations into
the following groups: relations of linear management,
functional management; staff leadership, relationship of
collaboration, relationship of information interaction [5, 7].

Such relations require prescription in the department
regulations, job descriptions, and other organizational and
administrative documents, which clearly reflect the rights and
responsibilities in all respects regarding the work performed
and the links between the blocks.

Il. MATERIALS AND METHODS

A scheme has been developed for moving individual
project teams as part of a company management system based
on the innovative potential development. The coordinator of
the project for the innovative potential development of the
company in the context of digitalization acts as the core of the
project management. He interacts with the project groups:

o the project group for the development of industrial and
technology potential;

o the project group for the development of financial
potential;

o the project group for the development of scientific and
research potential,
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o the project group for the development of information
and procedural potential;

e the project group for the development of marketing
potential;

e the project group for the development of organizational
and managerial potential;

e the project group for the development of human
resource potential.
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A matrix of relations between the pairs of interacting
blocks of the company management system based on the
innovative potential development has been developed. In each
pair of the presented units there can be one of the following
types of interactions: linear (L), staff (S), functional (F),
procedural (P) management, as well as technical interaction
(T) and collaboration (C) (table 1).

TABLE I. THE MATRIX OF MANAGERIAL RELATIONSHIPS AMONG THE PARTICIPANTS OF THE COMPANY’S MANAGEMENT SYSTEM BASED ON THE INNOVATIVE
POTENTIAL DEVELOPMENT
Units Deputy Corporate Functional Consultants Data Economic Other units
director for management managers processing planning unit
science and unit computer
innovation center
Deputy director for science Lc Lc C,Tp Lc Fc, Sc Fc
and innovation
Corporate management unit Ls Ss, Fs Ps, C Tr, C Sc, Pc Tp, Pc, C
Functional managers Ls Sc, Fc C, Ps Tr, Sc C Sc, C
Consultants C, Tr Pc, C C, Pc C C C
Data processing computer Ls Tp, C Tp, Ss C Fs, Tp Fs, Tp
center
Economic planning unit Fs, Ss Ss, Ps C C Fc, Tr C
Other units Fs Tr, Ps, C Ss, C C Fc, Tr C

So, based on the presented matrix, if a pair of blocks is in a
managerial relationship, then, one of the blocks is controlling
the other (C), while the other is subordinate (S). Thus, every
type of managerial relationships can be classified as follows:
Lc and Ls, Sc and Ss, Fc and Fs, Pc and Ps. The absence in the
organizational process of any of the listed components
indicates a defect in the organizational structure [2].

Along with the relationship of management, it is also
necessary to highlight the relationship of collaboration (C),
suggesting the transfer of some information or work results
from one block to another. In relation to the developed
organizational structure, such type of relationship is
characteristic primarily of the relations with an outside
consultant.

The technical interaction relationships suggest, on one
hand, provision of works and services of technical nature, and
on the other hand, receiving and consumption of such works,
services, and resources (Tp, Tr).

The presented matrix allows assessing the state of relations
in the organization’s structure for development management,
timely detecting and eliminating possible “imbalances” and
job inconsistencies.

The detail analysis of this matrix helps to detect the
following types of defects [10, 4]:

(i) a pair of blocks is connected by linear relationships,
therefore, one of the blocks should be marked with Lc, the
other Ls. Its absence causes a defect in the relationship. That
means the task can be realized with the least losses if both
conditions are met: Lc and Ls;

(ii) the same can be observed in the relations of procedural
guidance and technical interaction: if one block receives

procedural or technical services, or certain resources, then the
responsibility for their transfer falls on the other block.

The analysis of the existing organizational structure of
management and the scheme of information flows shows that,
despite the restructuring and generally correctly selected
organizational structure, the information flow running is
impeded, which in turn affects the quality and speed of
management [6].

The key reasons for ineffective management decisions in
the absence of digitalization of a company are the following:

e lack of the wuniform standards for accounting,
monitoring, and of the single information base for all
participants in the innovation process, which increases
the time of the information flow running due to the
need to «dock» different information processing
systems;

o use for coordination of many different regulations, the
number of which is growing in a geocentric
progression, which creates an «information mess»;

o fragmented functions in various departments, which
complicates the passage of information flows, causing
a delay in the management decision-making;

e ignoring the effects of the socionomy factor on the
passage of the information flow, by shifting the
emphasis of staff from performing professional tasks to
clarifying interpersonal relationships;

e the need for numerous unnecessary movement of
employees;

e excessive control over the innovative unit’s

performance from the part of the management;
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e paper documents, quite avoidable [2, 8].

To eliminate the above listed reasons, we build a tree of
goals and objectives for the integrated management of all
streaming information processes in the logistics information
system (Figure 01).

The authors propose a scheme for the phased
implementation of the logistic approach to the organization of
information flows in the company management.

In the proposed organizational structure of the information
flows in the company management system, based on the
development of innovative potential and digitalization, the
information flows are clearly streamlined by applying modern
information technologies and implementing ERP management
systems, which in turn will allow one to [9]:

e speed up the process of data transfer from one unit to
another;

o clearly adjust the transfer of the input information and
the feedback;

o speed up the process of managerial decision-making;
e adjust the functional duties of each unit;

o delete excessive control over the innovative unit’s
performance with still keeping coordinating their
operation [3, 11];
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o direct the freed up reserve of labor time to increase the
innovative potential.

There are three groups of employees in any company
management system, who are involved in the process of
managing its implementation. First of all, they are the top
management, i.e. specialists responsible for setting goals and
objectives, integrated planning of the organization and
assessing the implementation of these plans. Secondly, they
are specialists responsible for developing detailed plans for
achieving the goals set by the top management; the
distribution of work by specific performers, planning the use
of resources, monitoring the implementation of plans, and
preparing aggregated reports for the top management. And
finally, they are the field staff responsible for the performance
of certain work in accordance with the schedule, reporting on
the status of the work performed, its quality, availability, and
resource loading [12, 2].

In addition to the deputy director for innovative potential
development himself, who is the executor (organizer) of the
company’s innovative potential development project, almost
all departments of the company, including functional
managers, also participate in its implementation. The list of
the participants will vary from project to project, but these
levels of management will be present to solve the above tasks
for the innovative potential development.

The purpose is integrated management of
innovative processes in accordance with the
requirements of the logistic approach

Revision of the organizational
Redistribution of functional > structure of the company in
responsibilities and delegation of part of accordance with the requirements of
the powers to the newly created the logistic approach
coordination council J
4 2\
Improving of the staff, motivation, social Transition to electronic document
policies in order to increase the level of ¢ management systems to reduce
«innovativeness» of the units J L transaction costs )
Introduction of modern information
- 5 technology and ERP systems for the
Creation of a unified information space operational monitoring of the
based on one corporate ERP enterprise information flows along their entire
management system with its adaptation route
and inclusion of additional modules - /

Fig. 1. The tree of goals and objectives for the integrated management of streaming information processes in a company management system

The project involves numerous interrelated activities.
Therefore, it depends on the coordinated actions of all its
participants whether it will be successful or not. But the
organization of coordinated work requires a constant exchange
of information between different levels of management, not

only vertically in the management hierarchy, but also
horizontally [8, 15].
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I11. DISCUSSION AND RESULTS

The authors propose a model of information flows of a
company management system that implements innovative
potential in the context of digitalization (figure 2).

The model is based on time for processing and exchange of
the information between all participants in the management
chain. Below the calculations of the time required for the
decision made at the upper management level to reach the
lower one are demonstrated, as well as for the top-level
manager to know about changes that have occurred in the
system [13, 4].
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To simplify the model, we assume that when processing
information at one control level, data is not exchanged with
any other level. The time required to process information at
each of the control levels is:

T'=nt0 + (n(n-1)/2)t1, (1)

where t0 — time for initial input and processing of information;
t1 — time for coordination of the operation of several groups;
n — the number of groups participating in the project work at
each control level; n(n-1)/2 — the number of the group pairs
exchanging with information.

r=T+T

I | 1
Top management level

iI I,=T,,

™ I', =T, + T, Detailed planning level

Ti

1C

I,,=T,,

Managerial effects

T, =T, + T, Operational level

J L

4 L

Information of the project status

J L

PROJECT

T r 1T

CHANGES

Fig. 2. The model of the information flows in a company management system

The time required for the exchange of information within
one control level and the transfer of information between two
adjacent levels is:

T" = (n(n-1)/2)(t2 + t3), 2
where t2 — time for information transfer; t3 — time for repeated

input of the same data and for detection of the mistakes in this
process.

The time required to prepare information for transfer to the
next control level is:

T=T+T" 3)
Time required to transfer the information between two
adjacent control levels:

T=T" 4)

The time required for the decision made at the upper
control level to reach the lower level is:

Ty=T1+T"1-2+T2+T"2-3=
(T1+T2)+(T'1+T"1-2++T"2+T"2-3). (5)

The time required for the top-level manager to learn about
the changes that have occurred in the project:

Tu=T3+T"2-3+T2+T"1-2=
(T'3+T2) +(T"3+ T"2-3++T"2 + T"1-2). (6)
As can be seen from the above formulas, only two terms
make up the useful time expenditures, and four are the
expenditures for exchanging information.

This allows one to provide the single information space for
all participants in the control system, reducing to almost zero
the time spent on information exchange. In addition, it also
reduces the time necessary for the top-level manager to learn
about the changes that have occurred in the system, because
this information becomes available to all interested parties
immediately after it is put in at a lower level.

In such a control system, the time required for a decision
made at the upper control level to reach the lower level is:

Tm=T1+T?2, @

and the time required for the feedback is:

Ti=T3. (8)
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Modern companies in the context of digitalization reduce
both the time for information exchange and the time for its
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processing, but each structural element has an impact in a
certain area (table 02).

TABLE II. THE INFLUENCE OF THE STRUCTURAL ELEMENTS OF THE COMPANY MANAGEMENT SYSTEM ON THE REDUCTION OF THE TIME REQUIRED FOR
INFORMATION PROCESSING AND TRANSFER
Time
Structural element of the information system : » » : » » : »
Y T1 Tl T1—2 Tz T2 T2—3 T3 T3
Professional dairy and network planning systems - ® o* -
Low level dairy and network planning systems ® o* ® o*
Means for updating the project data through e-mail (off-ling)*** ® . . ®
Means for publishing the project data through the website*** ® . . ® . . ® .
Means for particular tasks (pre-project analysis, budget development, risk - -
analysis, contract management, time management, etc.) ® * ® * ® ®
Means for simplified access to the project data ® . . ® . . ® .
Means for organization of the communications . . . . .
Integration means ® . . ® . . ® .

a Legend: ® — reduces the time for initial input and processing of information (to);

B o _ reduces the time for information transfer (t2);

© o — reduces the time for information transfer (t2) and eliminates the need for repeated entry of the same data (ts).

IV. CONCLUSION

Summarizing the above, it should be noted that the
construction of a single information system for the company
management can significantly reduce the time for the transfer
of management decisions precisely due to the fact that the
participants in the management chain can perform work in
parallel and, very importantly, in coordination, without
increasing the time spent on information exchange. Therefore,
when developing the architecture of a company management
information system and choosing the structure for its
construction, it is necessary to take into account exactly what
time expenditures have the key impact on the duration of
management decision-making in the context of digitalization
[13, 14].
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