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Abstract. The article presents the method of anti-risk management of agro-industrial complex projects based on the critical path, as well as
the algorithm of anti-risk management method of agro-industrial complex projects based on the critical path was developed, which allows
when constructing the network schedule of the project to consider not only the duration of works, but also the value of risk of the project of
agro-industrial complex. The application of this method will help the project manager to manage project risks more effectively and, as a
result, to improve the quality and quantitative indicators of agricultural production.
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Introduction. Project stakeholder management is an
important component of project management. The
stakeholders of the projects of agro-industrial complex have
their own specifics. Risks associated with project
stakeholders can be devastating for the projects. And given
the social role of agrarian projects, the collapse of such
projects is unacceptable. The products of agrarian projects
are the products of livestock and crop production in natural
or processed form. Ukraine is one of the key suppliers of
crop products to the world agricultural markets. Livestock
products of domestic producers are just beginning to be
recognized in the markets of the European Union. The
introduction of project management in the domestic agro-
industrial complex will help agricultural producers to
improve the quality and volume of crop and livestock
products, as well as will help to meet the demand of
domestic consumers and increase imports of agricultural
products. It should be noted that global trends in the
consumption of organic products and compliance with
requirements to reduce negative impact on the environment
in the production of products, contributes to the revision of
state regulation of agricultural production rules by domestic
producers. Despite the fact that consumers and government
agencies are stakeholders in agricultural projects, it is
necessary to consider their interests when implementing such
projects. But the implementation of these requirements
requires changes in the process of usual production for
farmers, bears, in addition to the additional costs, also the
resistance to changes of employees of agricultural enterprises,
who are also the stakeholders of agro-industrial projects.
When managing project stakeholders, the project team
encounters the need to resolve misunderstandings and
conflicts that arise during such project implementation. That

is why the qualitative identification of all project
stakeholders, definition of their mentality, interests,
expectations and requirements from the project

implementation, as well as the assessment of their influence
on the project and assessment of risks related to the project
stakeholders is an important element of the project
stakeholder management planning phase. During the
planning phase of the project, it is advisable to calculate the
option of planning full paths of works, so that the priority
criterion for determining the critical path is not the time of
the project, but the minimum risk. Such planning in agrarian
projects has significant advantages in that the collapse of the
project, due to the occurrence of the risk situation related to
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the stakeholders of the project, can lead to the closure of the
project, unacceptable in view of social effect of agrarian
projects. To solve this issue, the author proposes the method
of anti-risk management of agro-industrial complex projects
based on the critical path. This method takes into account the
specifics of the subject area and is a practical tool that can be
applied to projects in all sectors of agriculture.

Analysis of latest researches and publications.
Fundamentals of the theory of stakeholders were laid by R.E.
Freeman in the work [1], where the author defined the
concept of stakeholders. R.E. Freeman proposed hypothesis,
which was that the organization and its environment can be
represented as a set of stakeholders in its activities, the
interests and requirements of which should be taken into
account by managers [2].

T. Donaldson and L.E. Preston in work [3] have defined
the theory of stakeholders, as a management approach,
which recommends use of methods and practice that make a
philosophy of stakeholder management. This philosophy
aims to describe, understand, analyze and manage
stakeholders and provides a framework for analyzing the
behavioral aspects of stakeholder management.

When managing the stakeholders of projects, it should be
taken into account that the success of the project depends on
all stakeholders [4]. R. Sisodia, D. Wolfe, J. N. Sheth [5]
noted that none of the stakeholder groups can be regarded as
the main one. R. Mitchell, B. Agle and D. Wood [6] insisted
that it is necessary to manage all stakeholders, even those
who do not directly interact with the organization. The
stakeholders of the project should be considered as a single
structure, where all the elements are linked by common
interests.

In the work [7], project relationships are defined as
relationships between all project stakeholders in different
contexts. Time is a defining feature of the relationship - both
past and future influence current behavior in such
relationship. In addition, interactions underlie stakeholder
experiences and expectations. Each relationship is unique in
its content, dynamics, and impact on the parties involved. So,
it is not just a question of whether stakeholders and projects
are connected, but also how effectively they are connected
[8].

The stakeholder management of projects affects the
effectiveness of project implementation. C. Scott-Young, D.
Samson in the work [9] noted the importance of stakeholder
management to achieve project goals. To do this, project
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activities should pay more attention to the needs and
expectations of project stakeholders [10]. This idea is
supported by scholars in the work [11], which noted that all
responsibilities and roles, during the implementation of the
project should be considered as a response to the
expectations of project stakeholders. To begin with, in the
planning phase of project stakeholder management, the
project team identifies stakeholder expectations of the project,
then considering the project objectives, discovers the
possibility of matching the future project product with
stakeholder expectations. During the course of the project,
the stakeholder’s expectations are checked and, if necessary,
communications are made to adjust stakeholder expectations.
It is because if stakeholder expectations are not met, the
success of the project will not be fully achieved. For example,
inflated expectations can lead to stakeholder disappointment
with the results of relevant project.

Orlander and Landin [12] noted that communication with
stakeholders should be open, reliable, and informative. Trust,
integrity, and ethics are the foundation of good relationships
between project stakeholders.

0. Verenych in the work [13] noted that the organization
of interaction between the stakeholders and communication
are the most important competencies of project manager. The
reason for the lack of interaction and communication can be
a lack of integrated understanding of all project processes by
all participants.

In addition to expectations, the interests of each
stakeholder shall also be identified. Frank Harris [14] noted
that the wvarious interests of stakeholders should be
recognized by the project team and subject to constant
review. In the work [15] it is noted that incomplete and
untimely consideration of the interests of project
stakeholders can lead to unexpected issues and uncertainty in
the projects. The power / interest model [11, 7] is used to
determine stakeholder expectations and interests and is
widely used to analyze the influence of stakeholders in the
project.

Y.Y. Husieva [16] noted that the project should provide
only those functions, features or technical characteristics that
are necessary to meet the requirements of its stakeholders,
using only those resources for which the customer or
investor is willing to pay.

Ineffective stakeholder management leads to project
delays and cost overruns [11]. This statement also applies to
the agricultural projects. Scientific studies performed by
scholars [17, 18, 19], noted the need for a structural approach
to the identification, prioritization and involvement of the
stakeholders. It is noted that the success or failure of the
entire project depends on the ability of project team to
identify correctly and manage effectively all stakeholders of
the project [20].

Project management standards reflect the stakeholder

management processes. The most common are the following:

PMBOK PMI [20], P2M [21], ICB IPMA [22], 1SO 21500
[23].

For stakeholder management such models are used as:
Mitchell’s model of stakeholder significance identification,
in which each stakeholder is analyzed according to the
following indicators: power, legitimacy and urgency of
demands [2, 6, 24]; balance model of resource relations,
where relations between stakeholders are divided into
asymmetric and equivalent [2, 24]; network model, which is
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used to analyze relations and classify the stakeholders [25],
allows to identify the behavior of individual stakeholders and
to determine the behavior of the government in general,
peculiarities of positions in the community and the properties
of the network as a whole; Mendelow model, which allows
to identify and classify the interested parties by such
indicators as interest, i.e. desire to influence and power, i.e.
the ability to influence, which is reflected in a two-
dimensional coordinate system [24]; the model depicts an
assessment of the power of influence of the interested parties
and interaction between the interested parties through the
Freeman’s power [1, 24]; the stakeholder circle [26], which
represents a project surrounded by the project stakeholders;
the performance prism focused only on major classes of
project stakeholders [26].

In order to take into account the peculiarities of the
stakeholders of agrarian projects, the author developed a
conceptual model of mental space of the stakeholders of
agro-industrial complex projects and anti-risk management
of stakeholders of agro-industrial complex projects [27, 28,
29], as well as mathematical model of anti-risk management
of stakeholders of agro-industrial complex projects [27, 30].

Despite the fact that some of the critical risks for agrarian
projects are the risks associated with the projects concerned
[31, 32], there is a need to develop tools for the anti-risk
management of agrarian projects, which would take into
account the specifics of such projects

The aim of this study is development of tools for risk
management of agricultural projects.

Materials and methods. The methodological basis of the
study is the general scientific principles of research, the
fundamental provisions of the system approach, project
management methodology and the process approach.

Results. In project management, the criterion for
successful completion of the project is not always its
deadline. There may be cases where it is necessary to
complete the project with a limited amount of manpower, but
not necessarily quickly. Sometimes the main criterion for
project completion is not the shortest term and lowest cost,
but the minimum risk [31, 34]. In such situations on the
network model it is necessary to define all complete paths
and then choose one “critical” (by time, costs, risk or other
criteria).

The author in the work [35] presented a method for
determining all the complete paths of the network schedule
of agro-industrial projects, which allows to determine all the
complete paths of the network schedule of the project for the
subsequent selection of optimal path by the necessary criteria.
This method is an integral part of the proposed method of
anti-risk management of agro-industrial complex projects on
the basis of the critical path. The scheme of the method of
anti-risk management of agro-industrial complex projects
based on the critical path is shown in Fig. 1.

The method of anti-risk management of agro-industrial
complex projects based on the critical path consists of the
following steps, namely:

1. Filling the project risk management information base.
At this stage, the project team generates a list of risks of
agro-industrial complex projects that have been implemented
previously, and enters information on risk management into
the database. The project risk management plan is developed,
where the general approaches to risk management,
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classification, identification of risks and the mechanism of
response to the project risks are specified.

Filling the project
risk management
information base

Construction of the network schedule of the
agro-industrial complex project

)

Identification of all the complete
paths of the network schedule of
agro-industrial complex project

!

The project manager shall determine the

critical path of the agro-industrial complex
project

)

[To6ynosa citboBoro rpagiky npoexry AITK
(ocnoBHi kputepii T Ta R)

!

Construction of the network schedule of agro-
industrial complex project
(T and R basic criteria)

!

Development of measures

to reduce R on the critical
path of the agro-industrial
complex project

Fig. 1. The method of anti-risk management of agro-industrial
complex projects based on the critical path
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2. Construction of the network schedule of the agro-
industrial complex project. The project team builds the
network schedule of the agro-industrial complex project,
which is a network model with pre-calculated parameters,
which have temporal character. The basis in development of
network schedule of the project is the work, for which it is
necessary to take into account the availability of necessary
resources, the event, i.e. the fact that all the works that are
necessary for the next works are finished.

3. Identification of all the complete paths of the network
schedule of agro-industrial complex project. At this stage, the
project team determines all the paths from the initial to the
final event, which are called full paths. To do this, it is
proposed to use the method of determining all the full paths
of the network schedule of agro-industrial complex projects,
the detailed algorithm of which is given in the work [35].

4. The project manager shall determine the critical path of
the agro-industrial complex project. The project manager
determines the full path, which is the longest in duration
from all the full paths. To do this, the duration of each work
and event of the agro-industrial complex project shall be
determined in advance.

5. Construction of the network schedule of agro-industrial
complex project (T and R basic criteria). The project team
builds the network schedule of agro-industrial complex
project taking into account not only the duration of works
from the initial to the final event on the critical path, but also
the value of project risk.

6. Development of measures to reduce R on the critical
path of the agro-industrial complex project. At this stage, the
project team develops strategies to prevent and avoid project
risks.

As a result of the work we have the developed network
schedule, determined critical path on the criteria of time and
risk.

Conclusions. The method of anti-risk management of
agro-industrial complex projects based on the critical path
was developed, which allows to build a network schedule of
the project not only take into account the duration of works
on the critical path, but also the risk of the project, as well as
to develop measures to reduce the value of risk on the critical
path of the projects of agro-industrial complex.
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