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This article is devoted to issues of interaction of stakeholders of construction
enterprises. First of all, the peculiarities of the construction industry are
defined, which form additional requirements for the development of an
integrated system for assessing interaction with stakeholders. Second,
approaches to the formation of a register of potential stakeholders have been
identified. A template for analysis has been developed, and individual
examples are grouped by interaction directions. The methodology of
identifying potential stakeholders by means of a three-level process of
applying different versions of expert assessment methods in order to
minimize their negative factor - subjectivity, is proposed. Methods of direct
selection of experts and algorithms of their assessment are defined.
Proposals to rank stakeholders according to their priority and potential
result from their interaction with the construction enterprise have been
developed. According to the integral assessment, ways of controlling the
processes of interaction with stakeholders of different ranking levels are
proposed, recommendations for building a further strategy for managing
these processes are given. A system of modeling interaction between
construction enterprises and stakeholders to ensure planning, organization,
monitoring, and control processes in optimistic, realistic, and pessimistic
scenarios has been created. Recommendations for further use of the
methodology of integral assessment of the interaction of stakeholders of
construction enterprises in practice are given.

© 2021 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

stakeholders-employees of the construction
enterprise, which is connected with high labor costs

Modern construction enterprises operate under
global challenges. The specifics of the construction
sector are its high technological efficiency, a large
number of labor costs, and a significant production
cycle. In view of this specificity, stakeholders who
are interested in this production, and who may
influence the direct activity of the construction
enterprise, play a major role in ensuring the
efficiency of construction production (Donaldson
and Preston, 1995). The specific nature of the
construction industry lies in the substantial
dependence of enterprises on the actions of internal
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and application of new technologies, which requires
additional work with employees, their training,
development; as well as from the impact of external
stakeholders-due to the long production cycle and
the significant influence of external factors on it:
Currency fluctuations, regulatory regulations,
actions of various regulations, work with suppliers,
etc. (Clarkson, 1995; Thao et al., 2019). So, the issue
of assessing the processes of interaction of
construction enterprises with stakeholders is
relevant and requires detailed study (Holubka et al.,
2019; Nikolaiev and Shcherbyna, 2018).

In view of the high relevance of the subject
matter, analyzed in the article, it is useful to note the
attention of a number of scientists to this problem. In
particular, Donaldson and Preston (1995) analyzed
the theory of interaction management with
stakeholders at the level of large corporations. Social
corporate responsibility has been explored as an
element of stakeholder interaction management at
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the strategic management level of the enterprise in
Clarkson's (1995) work. Gibson (2000) defined
ethical aspects of the formation of management
systems of policy interaction with stakeholders and
methods of competitive activity (Gibson, 2000). It is
useful to highlight Saprykina and Kaba (2011), and
Simenko (2010) among the domestic scientists who
worked on the development of interaction between
business entities and stakeholders (Ryzhakov et al.,
2020). However, the issue of integral assessment of
interaction with stakeholders taking into account the
specifics of the construction industry is not
systematic and requires further study (Pugachevska
and Gomba, 2020).

According to the relevance and practical
significance of the study, its purpose was identified -
to find ways to carry out an integral assessment of
the effectiveness of interaction between construction
enterprises and stakeholders. For the purpose of
research, the following tasks have been achieved:

e The specifics of construction production are
defined for analysis of the peculiarities of
interaction with stakeholders,

e Algorithms and examples of stakeholder register
formation are analyzed,

e Parameters of a quantitative assessment of
interaction performance with stakeholders are
defined,

¢ An integral indicator of the level of interaction with
stakeholders has been developed,

e The methodology of analysis of prospects of
interaction with stakeholders has been developed,

e Recommendations for further formation of the
strategy of interaction with stakeholders based on
the results of the integrated assessment are given.

2. Materials and methods

To analyze the effectiveness of interaction with
stakeholders according to the established quality
criteria, it is proposed to use three methods of expert
assessments- brainstorming technique, creation of
nominal groups, and application of Delphi method
(Gibson, 2000; Tuan and Moretti, 2017; Thao et al,,
2019). The wuse of several expert assessment
methods makes it possible to minimize the negative
aspects of these methods, in particular, the
subjectivity of the assessment carried out. One of the
negative factors of the method of expert assessment,
which is minimized within the framework of this
approach, is the so-called role of the “dominant
personality”, which, due to its authority, can
convince other experts to be mistaken in the
discussion process. Also, the combination of several
methods ensures efficient interaction of experts,
allowing to increase the number of proposals for
analysis (Minaeva et al, 2018; Haiduchok and
Dmytrenko, 2018; Rakovich, 2018).

The first stage of expert work is to identify
possible stakeholders to create their descriptions.
This stage is implemented by brainstorming. The
next stage is to determine the priority of each

45

stakeholder. The developed methodology assumes
that each expert will assess the priority of
stakeholders from 1 to 10 points (where 1 is the
minimum priority and 10 is the maximum priority).
Priority is determined by the degree of possible
positive or negative impact on the business entity.
The next step is to determine the prospects for
cooperation, each of the experts determines the
prospects for interaction with each of the
stakeholders selected as a result of the
brainstorming, also on a 10-point scale. Based on the
results of these assessments, a list of stakeholders
with whom it is advisable to interact with the
construction enterprise in order to achieve its own
strategic goals is prepared. The generated list is re-
sent to expert groups for possible adjustment,
modification, and additions, which again minimizes
the factor of “human error” or subjectivity of the
assessment. At the last stage, the final identification
list of stakeholders is formed, in which they are
classified and ranked according to the value of
priority and prospects of interaction establishment.
Thus, it is proposed to combine the process of
identification and qualitative assessment of possible
results of interaction with stakeholders of
construction enterprises (Chen and Yang, 2012;
Volkova et al, 2018). Based on the results of the
identification, an indicative list of stakeholders of
construction enterprises was formed, which can be
used as a basic template for expert assessments
(Table 1).

In order to further carry out quantitative analysis
of priority and potential opportunities for
interaction with stakeholders in construction
enterprises, it is proposed to introduce a ranking
matrix of the predicted effectiveness of interaction
with stakeholders in the developed methodology of
integral assessment of the level of interaction with
stakeholders, which is shown schematically in Fig. 1.

The ranking matrix of predicted effectiveness of
interaction with stakeholders has the form of a
square divided into blocks as a result of the
projection of a coordinate plane on its surface. On
the X-axis, the priority of interaction with
stakeholders is noted, determined by the results of
expert assessment, and reduced to the interaction
identifier, on the 10 point scale, where 10 is the
maximum indicator. The Y-axis shows potential
effectiveness from future cooperation, rated by
experts on a scale of 1 to 10 (where 1 is the smallest,
10 is the largest) (Wang and Islam, 2017; Savchenko
et al,, 2020). The integral indicator is displayed on
the coordinate plane of the matrix by determining it
on the basis of the analysis of the results of expert
assessments and bringing them into the list of
identifiers, a diagonal line is drawn, which
represents this integral indicator. The plane of a
matrix is divided into sectors between one and ten
through the arrangement on a previously drawn
diagonal line (the line of an integral indicator) of a
point with coordinates 1:1; 2:2 and so on before 10.
Lines on axes X and Y are drawn from these points to
the corresponding quantitative assessment. As a
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result of the planning, the plane of the matrix is
divided into 10 sectors. Then on the coordinate
plane, there are points corresponding to the values
of the stakeholder identifier-priority and potential
effectiveness. For each sector where the integral

indicator of interaction with stakeholders is
recorded, further recommendations for working
with them have been developed. A consolidated list
of recommendations is proposed in Table 2.

Table 1: Template for identification of potentially attractive stakeholders of construction enterprises

Identifier of stakeholders Inte.rac.tion Eff_ectivent.ess of .Int.egral
priority interaction indicator
Technical and environmental group

Suppliers 7 7 49

Service companies 4 3 12

Contractors 4 4 16

Subcontractors 6 6 36

State construction inspection 1 8 8

Customers 10 6 60

Public utilities 2 4 8

Local authorities 3 4 12

Environmental services and public organizations 1 9 9

Financial and economic group of experts

Customers 6 5 35

Investors 5 5 25

Accounting department of the construction enterprise 5 4 20
Planning and economic department of construction enterprise 1 5 5
Banking and other financial institutions 1 5 5
Shareholders 5 5 25

Suppliers 2 4 8

Sales departments of the construction enterprise 1 5 5
Marketing services of the construction enterprise 1 2 2
Tender committees 1 4 4

Intellectual group
Design department of the construction enterprise 1 6 6
HR department of the construction enterprise 2 3 6
Innovation department of the construction enterprise 1 6 6
Project bureaux, research institutes, design organizations 2 5 10
Institutions which trained personnel for the construction industry 2 5 10
Legal department

Legislative authorities 5 3 15

Local authorities 3 3 9

Legal services 4 3 12
Contractual departments 5 8 40

Social group
Trade-union organizations 6 6 36
Services of social protection of the population, employment, social 2
insurance fund, etc.
Public organizations 2 2 4
Min 1
J [
L Potential
o effectiveness
.
e
\
Max 10

Min 1

Priority

Fig. 1: Ranking matrix of predicted effectiveness of interaction with stakeholders, where In is an integral indicator
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3. Results and discussion

For further quantitative analysis of the
assessment of the predicted effectiveness of
interaction between the construction enterprise and
stakeholders (it is possible not to take into account
stakeholders who are placed in squares 1-2), it is
proposed to apply the RERT simulation within the
framework of the developed methodology. This
system of modeling of processes of interaction with
stakeholders performs modeling in 3D prediction:
optimistic, pessimistic, realistic. Using the developed
methodology, it is useful to use the method PERT for
quantitative analysis of the stakeholder identifier.
The first stage will be the creation of a table of
automatic calculations, for which it is proposed to
use the program Microsoft Project, where
quantitative indicators determined by the results of
expert evaluations will be recorded. Thus, the first
column will contain a risk identifier (in the program
it is a task column), the second-an integral indicator
of interaction, which corresponds to a specific
stakeholder (in the program it is a “duration”). The
PERT Analysis panel in Microsoft Project will be
used to perform the integral assessment. You select
the View-Toolbars-PERT Analysis commands in
sequence to use it. The analysis can be actually
represented as the following algorithm (Cheung and
Qi, 2017; Kubasova et al, 2018; Demenev et al,,
2019):

Table 2: Assessment scale of integral indicator of
interaction with stakeholders

No.ofa Assessment Further actions
square
1 minimum may not be included in the
2 insignificant quantitative analysis
3 small to develop an algorithm for further
4 moderate cooperation
5 realistic to develop a detailed algorithm for
. further cooperation with clear
6 essential . o
effectiveness monitoring
7 considerable to develop a strategy for further
cooperation with clear effectiveness
8 big monitoring and focus on operational
activities
9 very big to develop a strategy for further
cooperation with clear effectiveness
. monitoring, monitor continuously the
10 crisis

implementation of the developed
cooperation strategy

1. The PERT Analysis panel, the PERT Input Letter
button opens the assessment table of the integral
indicator.

2.In the columns of optimistic, expected, and
pessimistic duration record the integral value of
each individual stakeholder identifier. In the
column realistic scenario, we record the indicator
that was raised as an average integral indicator for
a separate expert group. For optimistic and
pessimistic development scenarios, a new integral
indicator is calculated. An optimistic integral
indicator is the product of the lowest priority value
of the stakeholder identifier for a particular expert
group and the value of its potential effectiveness.
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The pessimistic scenario takes into account the
highest values of these indicators in the identifier
based on the results of expert assessments.

3. PERT Analysis-PERT Calculations-Start
Calculations toolbar-open a dialog window to
prevent changes to the original data (integral
indicators entered at the beginning of the analysis
algorithm)-confirm the action.

4. The program calculates the three effectiveness
analysis scenarios by assessing the integral
indicator based on the impact of each stakeholder's
identifier. Automatically optimistic and pessimistic
variants are rated at 1 point, and realistic scenario-
4 points.

So, based on the results of the proposed
methodology, the algorithm of PERT-modeling of
integral assessment of potential interaction of
construction enterprises with stakeholders was
determined. After the analysis and the integral
assessment, it is useful to define a strategy for
managing the interaction of the construction
enterprise for each of the stakeholder identifiers that
are identified as relevant.

The issue of integral assessment of the
effectiveness of interaction with stakeholders in
construction enterprises is relevant and requires
investigation of ways to improve the processes of
analysis, planning, identification, monitoring, and
control of interaction with stakeholders taking into
account the specific characteristics of the
construction industry, in particular a large number
of uncertainties, long project implementation time,
high labor costs and technical and technological
peculiarities of the production process. Assessment
of interaction processes with stakeholders can have
both quantifiable results-growth of financial and
economic activity indicators, as well as qualitative
indicators consisting in the improvement of
production processes, the establishment of
marketing, communication system (external and
internal), implementation of innovative
technological solutions, new construction materials,
etc. (Gibson, 2000; Saprykina and Kaba, 2011; Tuan
and Moretti, 2017). Thus, it is difficult to determine
the immediate economic effect of some types of
interactions with stakeholders. In order to assess
qualitative  transformations in  construction
enterprises, which take place within the framework
of cooperation with stakeholders, it is proposed to
use methods of expert assessments to identify the
most effective cooperation, further deepening and
development (Loosemore and Reid, 2019). Since
stakeholder groups may belong to different
production activities of construction enterprises, it is
necessary to involve specialized specialists of the
construction enterprise for their comprehensive
impact assessment (Saprykina and Kaba, 2011;
Chicu et al,, 2016). As a result of the analysis, expert
groups have been identified, which can provide a
comprehensive assessment of the level of impact of
the interaction between the construction enterprise
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and stakeholders in different directions of the
construction enterprise. The main areas of analysis
of the effectiveness of interaction with stakeholders
are financial, economic, intellectual, legal, social, and
technical-environmental indicators (Bharadwaj and
Saxena, 2009; Simenko, 2010; Tian et al., 2016;
Chernysh et al,, 2018; Ryzhakov et al., 2020).

Since the construction enterprises have created a
functional organizational structure with a clear
system of subordination, and, in individual cases,
elements of the project organization of the structure
are introduced, it is useful to outline the range of
personnel of this group of experts by issuing the
corresponding regulation for the construction
enterprise in accordance with the above-mentioned
structure of interaction effectiveness directions and
the degree of work of each expert in certain
directions (Saprykina and Kaba, 2011). Also, this
regulation should allocate a specific time of work of
experts, the criteria for which should be assessed
with a mandatory introduction with all members of
the expert group on these indicators. This form of
process organization will avoid misunderstandings
between experts and systematize their work. Each
subgroup of experts can make proposals to create a
system of integral assessment of interaction with

stakeholders, which will allow adjusting the
assessment mechanisms depending on the needs of
the market, external or internal factors of
development of the construction enterprise

(Donaldson and Preston, 1995; Clarkson, 1995). The
complex control system of interaction with
stakeholders taking into account specifics of the
construction enterprises can be presented by the
following complex of processes:

1. Identification and creation of the list of
stakeholders by means of expert assessments, on
the basis of which further interaction in the system
“tasks-lines-responsible” is planned.

2. Determination of integral indicator of interaction
assessment through assessment by experts and
ranking by integral indicator using a ranking
matrix of the predicted effectiveness of interaction
with stakeholders.

3. Analysis of interaction scenarios by PERT-
modeling, formation of optimistic, realistic, and
pessimistic predicted scenarios.

4. Identification of further strategic management
actions.

5.Search for organizational mechanisms
implementing stakeholder interaction plans.

6. Monitoring and control of interaction according to
recommendations after ranking.

7. Creation of a communication system in a complex
of interaction with stakeholders.

8. Final choice of interaction strategy, identification
of KPI.

for

4. Conclusion

As a result of the study, a methodology for the
integral assessment of potential interaction with
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stakeholders of construction enterprises was
developed. This methodology takes into account the
specifics of the construction industry, in particular
the high role of technical and technological aspects
of operational processes, high labor costs, and long
life of the project, which is a consequence of the high
degree of influence of the external environment on
the implementation of construction projects and
riskiness. Strategic relationships with stakeholders
are important in this regard. The developed
methodology includes several stages: Identification
and assessment of priority and potential impact of
work with stakeholders carried out through the use
of the methodology of expert assessments. The
second step is to analyze the stakeholder’s identifier
and perform an integrated assessment of their
interaction, followed by modeling the processes of
developing these relationships. With PERT analysis,
it is proposed to rank stakeholders quantitatively,
according to the ranking are proposed strategies for
further action. Monitoring of implementation of
these strategies is also carried out by using PERT-
modeling due to the introduction of data of
optimistic, realistic, and pessimistic scenarios with
the possibility of their further correction.
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