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Abstract

The companies use competitive-oriented principles in their activates and implement project-
oriented methods and tools for increasing competitiveness. For using both client-oriented and
project-based approaches, it is necessary to consider all stakeholders of the company's pro-
jects as clients. The stakeholder assesses the degree of homeostasis of the satisfaction level of
values with the received products and given resources when it deciding to participate in the
project. Project teams should involve stakeholders in the project to gain access to and use
their resources in the project. It is possible to attract a stakeholder to the project by offering
them an interesting product that has parameters important for the stakeholder. Determining
the optimal parameters of the project product makes it possible to attract the necessary stake-
holders. The difficulty in determining the optimal parameters is that the project may include
many stakeholders and their requirements for the product can vary significantly. In this case,
when creating project products, it is should focusing on priority stakeholders. Stakeholder
priority is determined by the uniqueness and importance of the resources that the stakeholder
passes to the project. The article proposed a method for determining the priority of a stake-
holder due to the importance of the resource for the implementation of project objectives. The
use of a stakeholder prioritization method is possible in different phases of a project. At the
initiation phase, it is possible to prioritize the types of stakeholders, taking into account the
planned requirements from their side to the product project. The planning and implementa-
tion phase clarifies the list of stakeholders, their product requirements and the importance of
the resources they provide. The paper also presents an example of the implementation of the
method for determining the priorities of project stakeholders at the initiation phase. As a re-
sult of the research, we can conclude that the successful implementation of a project in cur-
rent conditions requires meeting the requirements of priority stakeholders.
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1 Introduction

The growth of competition and the dynamics of external facts that effect on the markets and the
company activities lead to the need to introduce client-oriented and project-based approaches. The
introduction of these approaches allows the company to create and sell competitive products. By in-
troducing a client-oriented approach, the company receives a tool for monitoring constantly changing
requirements for the parameters of its products. The implementation of the project approach allows us
to manufacture products taking into attention constantly changing requirements.

Using the project approach, we focus on the satisfaction of not only the main consumers of prod-
ucts, but also all stakeholders involved in the project [1-2]. According to the Japanese project man-
agement methodology, when analyzing stakeholders, we should focus not so much on the needs of
stakeholders as on their values [3]. By shaping a product based on values, it allows to create a product
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that will be in demand for a long period. Focusing on products, the company forms a portfolio of pro-
jects for various products with the ability to develop not only the parameters of the products, but also
the technology of their production [4].

The difficulty with stakeholder value orientation when creating project products is that projects
with a high level of complexity may have many stakeholders. Respectively, the requirements for the
project products are increasing many times. Moreover, during the implementation of long-term pro-
jects, stakeholders can change their vision of products and as a result, the project team should make
changes fast to the configuration of the part of the product that has not been implemented yet.

Should also consider that the requirements of stakeholders may contradict each other. Consider re-
quirements of all project stakeholders, of all project stakeholders significantly complicates the prod-
uct. Respectively, the project team needs to determine the requirements of which stakeholders to con-
sider when formulating the requirements for the product. Since the list of project stakeholders may
change at each phase of the project implementation, it is necessary to take these specifics into atten-
tion when determining the priorities of the project stakeholders.

The objective of the research is to describe the approaches and method for prioritizing project
stakeholders.

Research tasks include:

1. Analysis of the principles by which the stakeholders are guided when making a decision to

participate in the project.

2. Development of a method for prioritizing stakeholders.

3. To analyze the use of the stakeholder prioritization method at each stage of project implemen-

tation.

2 Homeostasis of project stakeholder participation

The attitude of clients to the company's products and projects is not constant, it depends on the
needs and their priority [5]. To maintain a positive attitude of customers towards products is necessary
to monitor the changing levels of customer satisfaction [6]. The value of a project product is deter-
mined by the value of the resources that stakeholders pass to the project [7-8]. The more the value of
the product for the stakeholder, the more resources it is ready to offer to participate in the project.

The priority of a project for a stakeholder is determined by the ratio of the values of the project's
products to the values of the resources that the stakeholder passes to the project. The more values of
this ratio, the higher the stakeholder interest to participate in the project [9-10]. If the stakeholder has
to give more valuable resources than the products that it will receive as a result of the project, it will
not participate in the project.

The stakeholder makes the decision to participate in the project by assessing the level of ensuring
its values. If the value of the stakeholder, at whose satisfaction the product is aimed, will be provided,
then the decision to participate in the project will be negative [11-12].

The provision level of stakeholder values can change as new information appears that affects the
level of values satisfaction. It can be both analytical and advertising information about new technolo-
gies and new product capabilities. The influence of new information leads to the fact that the satisfac-
tion degree with the values of the stakeholder leaves homeostasis and a decision is made to exchange
less valuable resources not a new more valuable product [13-15].

Since each stakeholder takes part in the project with the aim of exchanging less valuable resources
for more valuable project products, the project leader must also provide homeostasis in the project
[16]. The use of the homeostatic approach in project management involves considering the project as
a homeostatic system. When defining the list of stakeholders in the project, the project team should
consider the degree to which the values of the stakeholders are being satisfied and the exchange of
resources between them. Each of the interested parties is a homeostat, while the control team accord-



ingly performs the role of a controlling homeostat. Each stakeholder in the role of a homeostat makes
a decision in accordance with their goals, namely increasing the level of satisfaction of their values.
The project team, performing the role of the managing homeostat, makes sure that the system does not
leave the state of homeostasis and that key stakeholders do not leave the project before reaching their
goals [17-18].

Depending on the level of complexity and uniqueness of the project product, as well as the tech-
nologies used in the project, the number and list of stakeholders may vary. From the transition from
phase to phase, not only the list of stakeholders changes but also the degree of satisfaction with their
values. Projects with high complexity and uniqueness are implemented with the involvement of a
large number of stakeholders with varying degrees of participation and interest in the products of the
project. Respectively, it is necessary to form project products that can satisfy the various requests of
the project stakeholders.

Accordingly, within the framework of project management processes, it is necessary to regularly
monitor the satisfaction of stakeholders and revise their level of priority for the project. The specifics
of working with stakeholders in the framework of changing external conditions is possible with the
use of flexible project management methodologies [19]. When planning an iteration, the project team
determines the level of satisfaction of stakeholders and updates their priority for the project within the
iteration. Based on the results of the analysis of the priorities and values of the stakeholders, the pro-
ject team has the opportunity to adjust the project products. The configuration of the project products
is corrected which will be created within the iteration. This approach allows you to create a product
that will meet the constantly changing requirements of stakeholders. In addition, using flexible project
management methods, the company saves time and resources for the implementation of work on
changes.

The use of flexible project management methodologies in conjunction with the use of methods for
assessing the satisfaction of stakeholder values allows you to create innovative products that are most
consistent with the customer's requirements. Using a homeostatic approach, the project team focuses
on creating a product that meets the requirements for the product while meeting all the expectations of
the stakeholders.

Ensuring constant homeostasis in the project The project team needs to monitor the level of priori-
ties of stakeholders. For this purpose, a method for determining the priorities of the project stakehold-
ers will be proposed in the future.

3 Method for prioritizing project stakeholders

Based on the proposed concept, we note that the priority of the stakeholder depends on the need for
resources that it transfers to priority stakeholders. Existing methods were analyzed and the recursive
method was chosen as the basis for the implementation of the method of determining the priorities of
stakeholders [20-33]. The priority of each subsequent group of stakeholders providing resources for
the implementation of the tasks of the current group will be halved.

The method of determining the priorities of project stakeholders is used to determine the priority of
artifacts of products to be created during the project and to determine the priority of artifacts of re-
sources. Multiple stakeholders with the same priority value are allowed.

We describe the sequence of steps to implement the method of determining the stakeholders priori-
ties:

1. The highest priority of the project management team is assigned to the internal stakeholder,
who implements the top management of the organization implementing the project.

Mathematically describe this step as follows:

pi=1,s=p%ZcZ (1)
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where Zi — i project stakeholder,
pzi — priority indicator of i project stakeholder,
Zv — the list of project stakeholders which have identified a priority.
2. The list of tasks for the creation of project products that implement the identified stakeholders
is determined.
Mathematically describe this step as follows:

AFrieFr (2

where: Fri — the list of tasks for the creation of project products that implement the i project stake-
holder,
Fr — the list of tasks for the creation of project products.

3. Analyzing the list of tasks, the list of resource artifacts that are necessary for the implementa-
tion of this list of tasks is determined.

Mathematically describe this step as follows:

H Ari € Ar, H Fri € Ari 3

where: Ari — the list of resources artifacts necessary for the implementation of tasks for the creation of
projects products implemented by i stakeholder,
Ar — the list of resources immaterial artifacts necessary for the implementation of tasks for the crea-
tion of projects products.

4. The list of the task on creation of products of the project which forms the necessary list of ar-
tifacts of resources is defined.

Mathematically describe this step as follows:

ﬂFerFr,ApizAri (4)

where: Frj — the list of tasks for the creation of project products implemented by the j stakeholder,
Api — the list of material artifacts of products that are necessary for the implementation of tasks for
the creation of projects product that implement the i stakeholder.

5.  Stakeholders implementing a defined list of tasks are assigned a priority value twice less than
the priority of pre-defined stakeholders.

Mathematically describe this step as follows:

P =pil2, s=s+p ZeZ (5)

where: Zj — j project stakeholder,

pzj — priority indicator of the j stakeholder project.

Api — the list of material artifacts of products that are necessary for the implementation of tasks for
the creation of projects product that implement the i stakeholder.

6. If there are stakeholders for whom priorities are not defined, the implementation of the meth-
od continues. The stakeholder to whom the priorities have been assigned is defined as the initial one,
after which we turn to point 2.

Mathematically describe this step as follows:

ZiNZi#0,Z=1 (6)

7. We will reduce the priority indicators to the relative value for this value of the priorities of
stakeholders, divide by the sum of all priorities.
Mathematically describe this step as follows:

P = p'ils ()



To ensure the homeostasis of the project information module, the identification of stakeholder pri-
orities should be carried out when changing the list of stakeholders or the list of tasks for the creation
of project products.

4 Implementation of the method of determining the stakeholders priorities
within the project stages

The peculiarity of the implementation of the method of anticipating the priorities of project stake-
holders at different stages of the project is that the list and level of description of stakeholders at dif-
ferent stages differs. Consider the three main stages of a project: initiation, planning and implementa-
tion.

At the initiation stage, there is only preliminary information on project stakeholders. Based on the
experience of similar projects in the past, it is possible to suggest which stakeholder groups may par-
ticipate in this project. Based on this information, the organizational structure of the project stake-
holders is formed. It is also necessary to form the structure of project products on the basis of availa-
ble information. In addition, having the information of analogue projects, the structure of project re-
sources should be formed. By comparing the structure of stakeholders with the structures of products
and resources, it is possible to find a correspondence between which resources are used by stakehold-
ers and which products are created.

The steps for describing the project stakeholders include creating a stakeholder structure. This
structure should include not only external, but also internal stakeholders, in particular, heads of de-
partments and employees. Initially, the stakeholder structure can only include a description of the
roles and types of stakeholders. By describing the stakeholders in this way, it is possible to initially set
the key parameters of the stakeholders. Based on these parameters, it is possible to determine which of
the stakeholders are suitable for the project and why. Any differences between the selected stakehold-
ers and the values of the role parameters determined at the initiation stage can be put as a subject for
analysis and determination of possible conflict situations. Depending on the level of development of
the corporate management system, the company can develop typical stakeholder structures for pro-
jects of different types. Based on the analysis of the results of project implementation, the PMO regu-
larly updates the structure of stakeholders, and also updates the parameters for describing typical
stakeholders that may be allowed to implement the company's projects. This approach allows you to
significantly save time and labor costs and planning projects in the company's portfolio.

Structures describing products and resources are well described in existing standards [1,3] and are
widely used in planning and project management. But often these structures are considered separately.
When implementing complex projects with the participation of a large number of stakeholders, the
project product obtained from the previous task is transferred to resources for the implementation of
subsequent tasks. Thus, there is a change in the state of resources in the product and back. In this re-
gard, it is proposed to use a single structure for describing the resources and products of projects. By
combining the two structures, we will be able to clarify which resources or products are provided and
which stakeholders in our project.

In addition to the formation of a single structure of products and project resources, it is necessary
to allocate which of the project's resources are material and which are non-material. The implementa-
tion of modern innovative projects using classical project management methodologies is complicated
by the fact that most of the priority resources and expected products of projects are intangible. A dis-
tinctive feature of non-material from material resources is the ability to easily duplicate resources. The
intangible resource created as a result of the implementation of tasks and received from the interested
party can be used immediately in all work that needs it. Intangible resources do not require optimiza-
tion of their use in the project. At the same time, the complexity of working with intangible resources
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is the need for a clear description of the requirements. Multivariance in the formation of an intangible
product or the choice of intangible resources creates a certain complexity for the project team.

At the initiation stage, the project team determines the structure of the products and resources of
the future project. If information is lacking, the project team must determine the types of resources or
products for the project. During the implementation of projects, the description of the types of re-
sources or products will be replaced with a more accurate description. This approach allows you to
determine which products will be acceptable as project products and what parameters the required
resources should have.

The structures obtained as a result of the analysis (the structure of the stakeholders and the struc-
tures of the products and resources of the project) are combined into a single table, where the stake-
holders are represented vertically, and the resources and products of the project are represented hori-
zontally. The table cell lists the resource requirements and products being renewed.

By analyzing the resulting table, the project team can find inconsistencies in the existing struc-
tures. There may be presence or absence of stakeholder groups whose products or resources are re-
dundant or missing for the project. The result of this analysis will be recommendations for the change
and development of stakeholder structures, product structures and project resources. Consistency in
structures will speed up planning work and avoid mistakes in the future. Having determined the struc-
ture and formed a table of relations, a method for determining the priorities of stakeholders is imple-
mented. At the initiation stage, the level of detail of structures may be low, respectively, the priorities
of stakeholders with a similar list of product groups and resources in the project may coincide.

At the planning stage, detailed work is carried out to clarify the list of project stakeholders. A nec-
essary condition for describing the interested parties is the establishment of the decision makers di-
rectly. An organization identified as one stakeholder can have multiple decision makers. Having spec-
ified the list of stakeholders, it is worth clarifying their participation in the project and, accordingly,
the lists of resources and products of the project. A more detailed study of the resources and products
of the project also requires clarification of the compliance of the list of stakeholders. After decompos-
ing the products, resources, and project stakeholders, the project team uses a stakeholder prioritization
method.

During the implementation phase, the stakeholder prioritization method must be implemented
when key changes are made to the product or project implementation technology. A change in the
terms of reference and, accordingly, in the structure of the project product changes the table of corre-
spondence of the interested parties. Also, a change in the implementation technology can lead to
changes in the demand for resources; it can affect the demand for resources in the correspondence
table. And of course changing the list of stakeholders requires a revision of their project priorities.

It is also possible to apply the described approach when implementing projects using flexible man-
agement techniques. By dividing the project into separate iterations, the project team identifies the
stakeholders who will be involved in the iteration, as well as the products that will be created. By
identifying stakeholders, it is possible to immediately identify groups of participants and describe
their degree of participation. Also, when describing a product, you should pay attention to the prod-
ucts in which the iteration participants are interested. By describing both internal and external stake-
holders as stakeholders, the need for resources will be generated. By implementing a stakeholder pri-
oritization method, it is possible to clarify the importance of the project product requirements.

For projects with a high degree of complexity, it is possible to implement a project iteration, the
results of which will be the described structure of stakeholders, the structure of products and re-
sources, as well as the correspondence table described above. Members of the project team are mem-
bers of this iteration. In addition, by implementing a stakeholder prioritization method, project itera-
tions can be planned to create a core product.

Maintaining homeostasis in the project at any of its stages is the main task of the project team. Any
inconsistency in structures or the appearance of unclaimed products or resources leads to conflict situ-
ations in the project and, as a result, to its failure. The prioritization method allows the project team to



focus on the priority project stakeholders. Accordingly, by creating a product that satisfies the values
of the priority stakeholders, the project team provides access to critical resources for the project.

5 Example of using the method for prioritizing project stakeholders

The initiation phase was chosen as an example of research. The peculiarity of the implementation
of the prioritization method in the initiation phase is that the project team works with different types
of stakeholders. By analyzing the products and resources of the stakeholders, the project team deter-
mines the relationship between the stakeholders and the parameters for their selection. The input in-
formation for the implementation of the method is the stakeholder participation table. An example of

a table is shown in Table 1.

Table 1

Table of stakeholder participation

Stakeholder name

Stakeholder tasks

Products

Resurses

Company man-
agement
Investors

Banks

Clients (individu-
als)

Clients (legal enti-
ties)

Design contractors

Construction con-
tractors

Material Suppliers

Equipment Suppli-
ers
Mechanism sup-
pliers

Project management
tasks
Project financing tasks

Project financing tasks
Tasks for accepting pro-
ject products
Tasks for accepting pro-
ject products

Design tasks

Construction tasks

Material Supply Tasks
Equipment supply tasks

Tasks for the supply of
mechanisms

Management decisions
Financial resources
Financial resources
Financial resources
Financial resources

Project Products

Project Products, Ma-

terials, Equipment,
Mechanisms
Materials

Equipment

Mechanisms

Financial resources

Financial assets, Man-
agement solutions
Financial assets, Man-
agement solutions
Project Products, Man-
agement solutions
Project Products, Man-
agement solutions
Financial assets, Man-
agement solutions
Financial assets, Man-
agement solutions

Financial assets, Man-
agement solutions
Financial assets, Man-
agement solutions
Financial assets, Man-
agement solutions

Based on the resource requirements, we calculate the absolute priorities of the stakeholders. Using
the stakeholder prioritization method, we will calculate the relative priorities.

The results of the implementation of the stakeholder prioritization method at the initiation stage are
presented in Table 2.

Table 2
Project Stakeholder Priorities

Stakeholder name Absolute priorities Relative priorities

Company management 1 25,8



Investors 0,5 12,9

Banks 0,5 12,9

Clients (individuals) 0,5 12,9
Clients (legal entities) 0,5 12,9
Design contractors 0,25 6,5
Construction contractors 0,25 6,5
Material Suppliers 0,125 3,2
Equipment Suppliers 0,125 3,2
Mechanism suppliers 0,125 3,2

Priorities 100,0

Since the method is implemented at the initiation stage, the priorities of adjacent stakeholder
groups show the same values. The highest priority was initially assigned to the company's manage-
ment, since they are the key customers of the project team. The next priority project investors and
clients who are consumers of the project's products. The above method allows you to calculate the
absolute and relative values of the priorities.

When implementing projects within a company, company management should always have the
highest priority. The priority of stakeholders that are on the role of investors depends on the financial
condition of the company. For a young, actively developing company, financial resources are critical,
and therefore investors can have a priority next to investors. In the context of the capture of new mar-
kets by a large, financially secured company, customers (end users of the main product of the project)
receive a higher priority. Suppliers and contractors often have lower priority over customers and in-
vestors. The priority of the supplier and contractors depends on the uniqueness of the products or ser-
vices provided. The higher the uniqueness and the need on the part of the project team for the services
and products supplied, the higher the priority of the supplier and contractor.

The above example is developed for a typical construction project being implemented by a private
company. For government or community organizations, stakeholder priorities will vary significantly.

A deeper description of the stakeholders and the products and resources of the projects will help to
refine the priorities of the stakeholders. Any changes in the market or in the technology of project
implementation change the need for resources and, accordingly, the priority of the project stakehold-
ers. Stakeholder priority tracking allows you to focus on priority project stakeholders and requests
without being distracted by minor tasks and requirements.

6 Conclusions

As a result, of the research carried out, we can draw the following conclusions:

1. Implementation of a client-oriented and project-based approach in a company requires contin-
uous analysis of stakeholders of all company projects.

2. The choice of a company's product configuration depends on the requirements of the priority
stakeholders. Changing the requirements of product parameters on the part of interested parties re-
quires an early update of the configuration of the products being implemented.

3. Determining the stakeholder’s priority allows you to determine which of the requirements are
key in determining the product parameters. Stakeholders are prioritized through an analysis of the
resources they pass to the project.
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