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Abstract: - The structural and functional IDEF0-model of information support of processes of
minimization of resistance of the personnel to organizational changes at the enterprise is developed.
The proposed model makes it possible to describe in a logical, convenient and consistent form the
relationship between management functions and responsible executives, provides information about
resources, information flows, instructions, regulatory information, a set of models and approaches.
The corresponding model in the notation IDEF0 will provide information support for decision-making
on the management of organizational changes at the enterprise.
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1 Introduction

Studies of general economic indicators of
development of Ukraine, its industry and individual
sectors in 2014-2018 [1] show a positive change in
the negative dynamics of development, but to fully
overcome the consequences of the domestic
systemic economic crisis is still far, which increases
the importance of timely and targeted changes. The
search for new ideas and technologies is impossible
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without changes in the enterprise. The peculiarity of
their implementation is associated with the presence
of the human factor and the importance of its
consideration in the formation of plans for
organizational changes.

Resistance to organizational changes may be due to
insufficient awareness of the staff about the nature
of the changes and the nature of the team members,
as well as the objective disadvantage of changes for
the staff (additional load, increased responsibility,
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the need for additional training, etc.). Manifestations
of resistance may be either passive (reduction of
labor productivity, negligence, etc) or active
(campaigning against the changes, the formation of
a resistance group, refusing to carry new
responsibilities, etc.). Forecasting of collective
reactions to changes is complicated by the fact that
in the teams of employees of enterprises there is an
intensive information interaction, as a result of
which the final level of decision support can change.
This is the reason for the relevance of the study of
the processes of minimizing staff resistance to
organizational changes in enterprises to make
informed  management decisions on the
implementation of changes in business practices.
The efficiency of the enterprise is largely due to the
presence of a single information management
system. That is why an important prerequisite for
the development of the enterprise is the availability
of appropriate information support processes to
minimize the resistance of personnel to
organizational changes.

2 Problem Formulation

A lot of works of scientists, namely: [. Ansoff [2],
W. Barnet [3], M. Voronovitsky [4], A. Goodson
[5], D. Kotter [6], R. Lepa [7, 8], S. Turlakova [9],
K. Sewchurran [10], A. Pushkar [11],
N. H. Heorhiadi [12], O. Bezchasnyi [13] etc. are
devoted to conceptual and practical bases of
research of processes of minimization of resistance
of the personnel to traditional changes at the
enterprises, and also to problems of information
modeling of these processes. Despite the fact that
scientists have studied the peculiarities of
interaction between team members and their impact
on enterprises, the approaches existing in science
today do not allow formalizing the processes of
assessing the level of decision support at enterprises
by team members and taking into account
information interactions between them at the level
of an information model. In the paper [8] the authors
consider in detail the mechanism of minimization
the resistance of personnel to organizational changes
at the enterprise, but the question of information
support for the implementation of the development
remains open.

Therefore, issues related to information modeling of
processes of minimization the resistance of the
personnel to organizational changes at the
enterprise, require further research and the
consideration for timely implementation of the
assessment of the level of support changes and
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decision making at enterprises. In this regard, the
purpose of the article is formalization at the level of
information model processes to minimize the
resistance of personnel for organizational changes at
the enterprise to make informed management
decisions on the implementation of changes in the
practice of enterprises.

The initial statement of the problem is that there is a
certain collective in which it is planned to
implement decision on the implementation of any
organizational innovation that affects this collective,
while it can affect to varying degrees the individual
members of the collective and have different
benefits for them. It may require additional time for
the employee to adapt to the innovation or otherwise
worsen his / her situation (it is possible to reduce
authority, income and available resources,
retraining, etc.) — these factors contribute to the
reduction of the employee's support for the decision.
Or the decision can be profitable — it can provide the
employee with additional powers, facilitate work,
provide the employee with additional free time,
increase his income, promote moral satisfaction
from work, etc. The input parameters of the model
are the following data: initial level of support for
organizational change by individual team members;
objective profitability of organizational changes for
them; the authority of team members in the eyes of
each other; list of potential activities aimed at
increasing the level of support for organizational
changes; parameters of cost and effect functions
(impact of potential measures on the initial level of

support for organizational changes and their
objective  profitability for individual team
members);  budgetary  constraints on  the

implementation of activities; targets (target average
support level, support level structure, thresholds,
formation of groups with high support, prevention
of formation of groups with low support, etc.). The
output of the model are the following data: the final
level of support for organizational changes by
individual team members (after information
exchange); the list of selected activities, as well as
their intensity for each of the team members; degree
of achievement of the set targets; expenditure and
percentage of use of the allocated budget. At the

same time, the task of minimization of
organizational resistance can be solved by
purposefully reaching a certain initial level of
support for the solution among the most

authoritative members of the team, who then, in the
course of interaction with other members of the
team, transfer their opinion to other members of the
team.
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3 Problem Solution

Among the main goals and criteria which express
the task of minimizing organizational resistance are:
formation in the team of a certain specified average
level of support for theimplementation of the
solution under consideration (not lower than a
certain target value) in order to create a general
climate in the team that is favorable to changes;
minimization of the number of team members who
are openly opposed to organizational change. This
statement of the problem in practice allows to
minimize extreme cases of organizational resistance
in the team, to prevent the formation of groups of
employees who  jointly implements their
organizational resistance. The conceptual provisions
of minimization the resistance of the staff to
organizational changes at the enterprises, in the
framework of which is developed the approach to
the assessment of the level of support organization
changes in the team after the information interaction
between the staff members and the approach to
decision making in the branch of management of
minimization the resistance of the staff to
organizational changes at the enterprise, based on
optimzation model of decisions selection are
proposed in the paper [8]. But the implementation of
the approaches [8] presented in the work to
minimize the resistance of personnel to
organizational changes in the industrial enterprise
requires processing and systematization of
multidirectional information flows, and a significant
number of participants should be involved. In this
regard, it becomes relevant to build an information
model of the problem being solved.

3.1 Building an information model

3.1.1 Overview of existing methods

Different approaches are used for data analysis in
information systems, such as: structural and
functional analysis, object-oriented and mixed
analysis [14]. Structural analysis primarily uses
tools that illustrate the functions performed by the
system and the relationships between data. Each
group of funds corresponds to certain types of
models (diagrams).

Among the formal modeling tools used for the
structural analysis of complex control systems,
methodologies are widely used SADT (Structured
Analysis and Design Techniques), DFD (Data Flow
Diagram), ERD (Entity Relationship Diagram),
STD (State Transition Diagrams) u mp.
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SADT (Structured Analysis and Design Techniques)
standards implement a structural approach to system
modeling [14]. SADT-technology is focused on a
comprehensive presentation of the structure of the
system, including information flows and
communication links. At the same time, the system
under consideration retains a holistic view in which
all the constituent components are interconnected.
Diagrams of data flows DFD (Data Flow Diagram)
depict data transfer between operations and
characteristics of the information side of the
business processes of the described system. It also
shows how the information undergoes changes and
where it is stored. The company's activities are
decomposed into logical information levels, and the
basic scheme is improved by adding detailed
descriptions of subprocesses, which also have their
own internal structure [14].

ERD (Entity-Relationship Diagrams) models of the
"entity-relationship" type allow to describe
conceptual schemes of the domain and are used in
the conceptual design of databases [15].

STD (State Transition Diagrams) state transition
diagrams are designed to model and document those
aspects of business processes that depend on time or
reaction to an event. The simulated process at any
given point in time is in exactly one state from their
finite set. Over time, it can change its state, while
STD accurately determines the transitions between
states [15].

3.1.2 Application of a structural approach to
modeling the problem being solved

Structural and functional analysis is the most
effective in providing opportunities for detailed
analysis and systematization of information flows.
Its application will be the most effective and
convenient for the implementation of the monitoring
system of organizational resistance in the team of
the enterprise. The most spread has received the
notation IDEF0 (Integration Definition for Function
Modeling). Its main advantages include convenience
and the ability to visualize the information, as well
as availability to users. IDEFO has the ability for
simultaneously display resources, mechanisms,
management activities and execution process
results. IDEFO is a notation for creating of process
model that shows the structure and processes of the
system, as well as the flows of information and
material objects that link these processes [14-16].

Thus, the IDEFO functional modeling methodology
essentially involves the identification of business
processes, their decomposition to the required
degree of detail, and also, using clear notation for
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the inputs and outputs of each function, linking all
functions into a single model according to the
information and communication relationships of the
main functions in a real system. The advantage of
the models constructed in this way is that they are
easy to discuss with domain experts due to their
visual graphic presentation, and, in addition, the
basic system concepts form the domain dictionary,
which is laid down in the future information system
for the system.

The main drawback of the structural approach is that
processes and data exist separately from each other,
and design is carried out from processes to data.
Thus, in addition to functional decomposition, there
is also a data structure that is in the background.
However, to study the problem under consideration,
the need to divide the technology of work into
separate fragments will allow us to present a
detailed data structure and determine the main
information interactions [17].

Thus, the formation of diagrams IDEFO is the most
effective for the development of information
ensuring the processes of minimization the
resistance of personnel to organizational changes at
the enterprise. In figure 1 (Appendix 1) the context
diagram of information model of processes of
minimization of resistance of the personnel to
organizational changes at the enterprise is presented
(A0).

Block 1, Fig.1 reveals the process of assessing the
level of support for organizational changes by team
members. The tools for assessing organizational
resistance, as well as a model for assessing the level
of support for organizational changes after the
implementation of information interaction between
team members are presented as mechanisms for the
implementation of processes. The implementation of
this process is provided by the staff of the center for
monitoring  organizational resistance in the
personnel service. Taking into account the specifics
of the incoming information, which should be
collected and summarized to assess the tendency to
conformism of the members of the collective and to
assess the level of support for changes by the
members of the collective after interaction, the
monitoring center should include qualified
psychologists, as well as specialists in personnel
assessment and certification. Regulation of the
implementation of this process is disclosed in the
framework of scientific and methodological
approach to assessing the support of organizational
changes by team members. The decision making
process in the field of management of the level of
support for organizational changes in the team is
presented in block 2, Fig.1. The mechanisms of
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implementation of the process are defined: the
apparatus of economic and mathematical modeling,
the model of choice of measures to increase the
level of organizational support for changes. The
implementation of the process is entrusted to the
management of the personnel service, and the
regulation of the process is disclosed in the
framework of scientific and methodological
approach to decision making in the field of
management of the level of support of
organizational changes in the team. Based on the
results of this process, we obtain a solution in the
field of management of the level of support for
organizational changes in the team. This
information, as well as should be obtained in block
1, Fig.l information about the tendency of team
members to conformism and the level of support for
changes by team members should be used in the
process of monitoring the level of support for
organizational changes in the team (block 3, Fig.1).
Regulation of the monitoring process is presented in
the framework of the approach to monitor the level
of support for organizational changes in the team.
The mechanism of the implementation process is
vested in the monitoring centre of organizational
resistance in the personnel office and units of the
enterprise in which changes are made. Based on the
results of this process, we obtain measures for
increase the level of support of organizational
changes, as well as the option of solution adjusting
if necessary. Decomposition of block 1 is presented
in the form of information support of the process of
assessment of the level of support of organizational
changes by the team members (Fig.2, Appendix 2),
where the following subprocesses are identified:
determining the propensity of a team member to
conformism (block 1.1), assessment the level of
support by a team  member for a solution
(information interaction) (1.2), determining the
change in the opinions of team members as a result
of the act of information interaction (1.3). The input
information to block 1.1 is: the level of competence
of the team members, the level of complexity of the
problem, the type of personality of the team
members, information on consistency, the presence
of allies, the possibility of a public response, the
level of awareness of the team on the problem and
the complexity of the problem. The input
information of the 1.2 block is: the objective profit
ability of changes for each member of the team, as
well as the initial opinion about the changes of each
team member. At the entrance to block 1.3,
information is provided about the authority of the
team members in the eyes of each other, as well as
about the size and composition of the group.
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3.2 Implementation of the

model at the enterprise

proposed

Druzhkovka machine-building plant (DMP) [18],
which is the largest producer of mining equipment
in the CIS, has been chosen as the object of
implementation, and in such types as mechanized
supports, mine and mining trolleys, it is a
monopolist in Eastern Europe. One of the reasons of
crisis phenomena which are now observed at the
enterprise is lack of timely improvement of
organizational structure and introduction of the
approaches to management corresponding to the
current social and economic situation and a
condition of the market. This is caused by
insufficient operational actions of the management
and a significant potential of organizational
resistance in the team. The current situation makes
difficult to implement organizational changes in two
direct ways: the lack of attractive wages reduces the
motivation of staff and increases dissatisfaction in
the case of the imposition of new functions on the
employee, the need for training ets.; due to the
reduction of competition for jobs in the industry and
in this locality (for low wages, shortage of
specialists and the pre-retirement age of qualified
specialists), employees receive additional levers of
pressure on the management, forcing it not to carry
out significant organizational changes that can cause
discontent in the team. One of the tasks associated
with organizational changes at DMP is to improve
the work of the cutting area. Inefficiency of
organizational interaction led to failures in
providing other shops with blanks, losses due to
suboptimal cutting of metal, an increased percentage
of waste, suboptimal use of waste, there was a lack
of control over the work of the site. Total losses due
to these reasons are more than 2 million UAH per
year. To solve the identified problems, a new
organizational model of interaction between the
personnel of the cutting site is proposed, which
involves the introduction of a system of transfer of
material responsibility between the personnel of this
site. As a result, additional responsibilities are
placed on staff: a picker must keep a journal of the
actual receipt of blanks from the emploees; each
employee is obliged to check that a picker has
specified in the magazine the number of the
transferred preparations and has put the signature
that confirms their acceptance; an accountant clerk
needs to check that the data on number of produced
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workpieces in a closed shift-day job (SDJ) match
the actual number of workpieces transferred in the
pantry; a storekeeper on the basis of the actual metal
residues after cutting should update information on
business waste in the sheet of metal residues,
transfer it to the head of the planning and
calculation bureau, production planning engineer
and technologist of the metal structures shop; a
technologist on the basis of a statement of residual
metal and detailed business waste, SDJ should form
the sheet metal and pass it to the master, to carry out
the distribution of the metal at the cutting in the
sheet metal. This information should be available a
production planning engineer and a storekeeper, on
the basis of which he issues the metal and should
monitor and analyze the cost of metal after cutting.
Thanks to the proposed organizational changes, the
company expects to receive an economic effect in
the amount of 1 500 000 UAH per year by reducing
losses from 2 million to 500 000 UAH per year as a
result of saving metal due to its more rational use,
preventing cases of unjustified write-off of metal
and removal of business waste by workers under the
guise of scrap metal, general improvement of labor
discipline and responsibility. The study showed that
the proposed scheme of organizational changes can
cause discontent among the staff of the cutting site.
In particular, staff: negatively attitude to the
inclusion of his duties of new features that require
more intensive workload for the same duration of
the shift; sceptically about the emergence of new
control instruments, the absence of which had
previously allowed to escape personal responsibility
for inadvertent damage to the workpiece, errors,
metal cutting, the disappearance of residues due to
negligence or theft; sceptically about the
introduction of cutting optimization —the workers
used to work "how convenient" and have no
enthusiasm for the guidance of optimal cutting, so,
in their opinion, this casts doubt on their
professional quality; afraid of sanctions for failure
to comply with new regulations. Therefore, before
implementing organizational changes, it is necessary
to take measures to increase the level of their
support in the team. On the basis of interviewing the
personnel of the cutting area, as well as the analysis
of data from the staff and the management of the
metal structures workshop, the assessment of the
characteristics of employees and an objective
assessment of the profitability of organizational
change was carried out (table 1).
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Table 1. The characteristics and authority of employees in the eyes of other

Employees — o
- 28 5,
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- 58 25
S 35 25
<3 2c° Bvxg
S 283,500
2 £8§5c5g3559
S 259305 R
Z 252252558
= OaorESFHTI
Head of site 0,1 0,25 0,15
Order picker 0,37 0,25 045
Accountant 0,53 0,3 0,75
Storekeeper 0,7 0,3 0,56
Technologist 0,8 0,1 0,35
Employee 1 0,13 0,15 0,75
Employee 2 0,32 0,15 0,72
Employee 3 0,11 0,15 0,87
Employee 4 0,15 0,15 0,59
Employee 5 0,69 0,15 0,67
Mean value 0,39 0,195 0,586 0,37

Order picker

]
- 5 2 +d N ™ < o
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© ) o 5] 5} 5} 5] 5]
£ 2 B 2 22 x> x> 2
S X 2 & & & & &8
5 &£ £ 2 2 2 2 29
8 2 D e e e e e
c o0 — Ll L L L L

0,12 1,000,80 0,75 0,78 0,94 0,95 0,73 0,87 0,93 0,82
0,36 0,661,00 0,48 0,52 0,61 0,58 0,57 0,58 0,76 0,63
0,47 0,570,38 1,00 0,54 0,49 0,45 0,51 0,68 0,34 0,65
0,61 0,600,21 0,32 1,00 0,63 0,45 0,47 0,52 0,59 0,50
0,71 0,330,52 0,61 0,55 1,00 0,64 0,33 0,53 0,38 0,44
0,18 0,470,50 0,39 0,34 0,57 1,00 0,54 0,47 0,45 0,44
0,31 0,690,51 0,42 0,40 0,51 0,45 1,00 0,41 0,40 0,51
0,19 0,550,65 0,34 0,44 0,53 0,53 0,54 1,00 0,51 0,56
0,19 0,710,47 0,51 0,60 0,56 0,54 0,52 0,49 1,00 0,37
0,57 0,490,65 0,49 0,50 0,45 0,37 0,38 0,51 0,49 1,00

On the basis of the received estimates it is
conclusions: objective profitability of changes for
employees is low; despite the low objective
profitability of changes for the technologist, he
demonstrates a high level of support, so he believes
that the changes are painful, but correct; after the
information exchange between the team members,
the level of support is reduced from 0.39 to 0.37,
and this is largely facilitated by the position of the
head of the site. Grouping by support levels is as
follows: active support of organizational changes (0
employees — 0% of the team); support of
organizational changes (2 — 20%); neutral position
(2 — 20%); hidden resistance to organizational
change (2 — 20%); active resistance to change (4 —
40%). The general conclusion is that at the formed
level of support organizational changes can not be
carried out, as this can lead to active organizational
resistance and even the formation of group forms of
resistance to organizational changes.

Even if we manage to suppress the resistance of the
administrative measures, the effectiveness of the
changes that will undermine latent forms of
organizational resistance and sabotage. There are
two ways to solve the problem of increasing the
level of decision support in the team: the impact on
the objective profitability of decisions (by
improving working conditions, increasing wages,
the use of incentive measures of an intangible nature
or adjusting organizational changes) and the impact
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on the initial level of decision support by individual
members of the team. In preparation for the
implementation  of  organizational  changes
developed the list of activities to improve the initial
level of support and the objective profitability of
solutions for team members: salary increase by 10%
(sales c osts 50 000 UAH); salary increase by 20%
(100 000 UAH); prize in the amount of 10% for the
implementation of standards (32 000 UAH); prize in
the amount of 20% for the implementation of
standards (64 000 UAH); trainings (20 000 UAH);
reorganization of logistics department under the new
requirements (50 000 UAH). With the use of the
proposed information model, the measures for
implementation are chosen, which will allow to
solve the following tasks at the minimum total cost:
reducing  the  percentage of  employees
demonstrating active resistance to 0%; increase the
percentage of employees demonstrating active
support to at least 30%; achieve the target average
level of support to not less than 0.5. Such
parameters will allow to realize the project of
organizational changes without significant delays,
sabotage and undermining the atmosphere in the
team. To solve the tasks in the optimization model,
the corresponding function minimization of costs
and corresponding to task constraints were used.
The calculations were made using the model [§]
allowed to choose the optimal set of measures that
meet the above criteria and achieve the necessary
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profile of support for organizational changes in the
team (table 2): a salary increase of 10%, training
and reorganization of the logistics department under
the new requirements. The total cost is
120 000 UAH. Due to the implementation of
changes, the average overall level of support after
the information exchange shows an increase from
0.37 to 0.57. The calculations, to be performed with
the use of the information model, may be made it
possible to choose an optimal set of measures,
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through which the necessary of support for
organizational changes is achieved. The economic
effect, calculated as a risk between the amount of
losses from organizational resistance, which was
prevented in the implementation of organizational
changes without prior implementation of measures
to reduce organizational resistance (750 000) and
costs for the implementation of measures to increase
the level of support for organizational changes
(120 000 UAH), amounted to 630 000 UAH.

Table 2. Characteristics of employees after the implementation of measures

Employees

Head of site
Order picker
Accountant

Initial support level
Objective profitability
Level of support (after)

Storekeeper

Technologist
Employee 1
Employee 2
Employee 3
Employee 4
Employee 5
Mean value

0,47 0,6 0,84 1,24 0,97 0,57 0,77 0,51 0,61 1,04 0,762
0,45 0,42 0,55 0,5 0,2 0,35 0,35 0,35 0,35 0,35 0,37
0,44 0,53 0,63 0,93 0,89 0,32 0,49 0,26 0,39 0,79 0,57

4 Conclusion

Thus, the developed structural and functional model
of information support processes to minimize the
resistance of personnel to organizational changes at
the enterprise develops the scientific and
methodological approach to assessment of support
level at the enterprise team decisions related to
organizational changes. The use of IDEF0 notation
for modeling the processes of minimization the
personnel resistance to organizational changes at the
enterprise provides advantages in relation to visual
and convenient for understanding representation of
the structure of processes, input and output flows,
mechanisms and control actions, which will
contribute to the efficiency and effectivity of the
practical implementation of approach. And it makes
the possibility to carry out the functional
decomposition of the processes of minimizing the
resistance of personnel to organizational changes in
the enterprise and presenting them in the form of the
set of hierarchically ordered, interrelated diagrams.
The formalization within the information model of
the influence of information interaction between
team members on the final level of decision support
at enterprises, taking into account the characteristics
of individual team members (the initial level of
decision support, the authority of other team
members, the tendency to adopt someone opinion),
as well as the mutual influence of team members on
each other in the implementation of information
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interaction, allows to visualize the evaluation
process and to analyze the influence of various input
factors on the final level of decision support in the
team. A distinctive feature of the proposed approach
is the possibility of its adaptation to the specifics of
a particular enterprise within the framework of the
existing organizational of it structure. The main
purpose of the model is to provide information
support for decision making to minimize the
resistance of a person to organizational changes at
the enterprise. Approbation of the results of the
study, carried out at the DMP, has confirmed the
effectiveness of the results. Thus, at the cutting site,
the need for measures to increase the level of
support by the team for organizational changes
aimed at implementing approaches to the rational
use of metal and business waste, as well as to
strengthen the control of the transfer of
responsibility between employees was justified. The
calculations performed using the developed
information model allowed to choose the optimal set
of measures, thanks to which the necessary profile
of support of organizational changes in the team is
achieved. The economic effect, calculated as the
difference between the amount of losses from
organizational resistance, which was prevented in

the implementation of changes without prior
implementation  of  measures to  reduce
organizational resistance and the cost of

implementing measures to increase the level of
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support for organizational changes amounted to
630 000 UAH. In general, the concept of modeling
the processes of minimizing the resistance of staff to
organizational change in enterprises, which differs
from existing integrated models of assessing the
level of support for organizational change by team
members, taking into account information
interactions between them and models of proactive
implementation of measures to increase support.
decisions in the field of minimizing the
manifestations of organizational resistance

A promising area of research is the problem of
implementing information models of processes to
minimize the resistance of personnel to
organizational changes in the practice of industrial
enterprises in order to minimize organizational
resistance and achieve the target level of decision
support at enterprises.
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Fig.1. Context diagram of information model of personnel resistance minimization processes to organizational changes in the enterprise
(the first level of decomposition)
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Fig.2. Diagram of detailization of the process of assessment the support level for organizational change by team members (second level)
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