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Abstract. The article presents a risk management method for construction projects that are implemented using a value-based ap-
proach. Existing risk management tools are considered and analyzed. The necessity of taking into account the risks brought to the
project by its stakeholders in the paradigm of value-oriented management is shown. The structure of the method and the sequence of
steps for assessing and working with the risks of construction projects with value-oriented management are presented.
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Introduction. The development of risk management tools
in the construction project management industry requires
the isolation, limitation and concretization of basic termi-
nology, as well as methods and tools, from the overall risk
management regulation.

Review of publications on the topic. Among the sig-
nificant variety of standards and methods for risk man-
agement [1 - 7] note the following:

- standard of the Federation of European Risk Man-
agement Associations “FERMA” [1, 2];

- standard “COCO 11" [1, 2];

- South African standard “KING II” [1, 2].

- standard ISO 31000:2009 “Risk Management - Prin-
ciples and Guidelines” [3];

- standard IEC/FDIS 31010:2009 “Risk Management -
Risk Assessment Techniques” [4];

- standard ISO 73: 2009 “Risk management. Terms and
definitions™ [5].

The general PMBOK standard of the 6th edition [8]
presents an extended concept of risk management in the
project, and provides the following basic definitions.

Thus [8, p. 397] introduces the concepts of individual
and aggregate project risk. In the first case, “... it is an
uncertain event or condition, the occurrence of which has
a positive or negative effect on one or more project objec-
tives”. The aggregate risk is positioned as the impact of
uncertainty on the project as a whole, “...as a conse-
quence of variations in project results, both positive and
negative, on stakeholders”.

In addition, the concept of “non-event risk” of two
types is introduced [8, p. 398]:

- the risk of variability when there is uncertainty re-
garding certain key characteristics of an event, operation
or decision foreseen by the plan;

- the risk of ambiguity when there is uncertainty about
what may happen in the future. The areas of the project in
which incomplete knowledge may affect the ability to
achieve the objectives of the project include: elements of
requirements or technical solutions; future regulatory
development; system complexity inherent in the project.

The author [9] notes that “... the terms “uncertainty”,
“decision-making”, “risk” and “danger” should constitute
an integral terminological system”.

In article [9], the author gives the following definitions
to the indicated terms: “Uncertainty is a state of a person,
determined by his system of knowledge in a specific situ-
ation of an objectively uncertain environment regarding
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the impossibility / possibility of deciding on further activ-
ities in case of incomplete and unclear perception of the
situation, his insufficient awareness and uncertainty in
necessary actions associated with future events, their
impact on activities and implications for expected values
(planned result)”.

“Risk is a state of activity of the management object,
which is realized in the conditions of uncertainty when
manifestation of events (quantitatively taken into account
and not taken into account at decision-making about ac-
tivity) which can lead primarily to negative deviations
from achievement of expected value (planned result) is
possible”.

The authors [10, p. 137-138] determine the uncertainty
in the construction project and its risks, as follows. Uncer-
tainty is “.. incompleteness or incorrectness of infor-
mation about the conditions of the project, including in-
formation about possible costs and the corresponding
results of the actual implementation of the project”.

The authors associate uncertainty with the external en-
vironment (economic, political, social, etc.) and the set of
variables that must be taken into account in the process of
project development.

The reasons for uncertainty in construction projects are
indicated [10]:

— spontaneity of natural processes and phenomena,
natural disasters;

— coincidence, when under similar conditions, the same
event occurs differently as a result of many socio-
economic and technological processes;

— presence of conflicting tendencies and interests;

— incompleteness, lack of information about the object,
process, phenomenon;

— limited information on the rhythm of providing mate-
rial, financial, labor and other resources in the process of
project implementation.

Project risks are comprehended [10] as an action in the
decision-making process on the feasibility of development
and implementation of the project to achieve the aim,
taking into account possible changes in the conditions of
its implementation, the occurrence of adverse circum-
stances and related consequences of losses, damages.

The authors of [10] measure the magnitude of the risks
“... by the probability of the occurrence of a particular
event, which can lead to losses in the process of project
implementation. Probability is determined by statistical or
subjective methods. According to the sources of occur-
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rence, the risks are classified as political, internal and
force majeure”.

For construction projects, the authors of [10] addition-
ally identify the risks associated with: mistakes in the
design and estimate documentation; insufficient qualifica-
tion of specialists; delivery delays; low quality of compo-
nent materials, structures and products; breaks in con-
tracts, etc.

Professor Bilokin A.l. in [11] identifies the following
risks of construction / development projects:

- long stage of approval of project documentation;

- making changes to the design assignment by the cus-
tomer;

- making changes to design decisions by the customer;

- lack of design options by designers;

- lack of designers’ certain experience in designing
modern multifunctional complexes, taking into account
modern energy-saving technologies in the operation of a
real property;

- lack of qualified designers for individual engineering
sections of the project;

- coordination and interaction between the customer,
management company, designers, marketers, consultants,
technologists and other project participants;

- cost-effectiveness of design decisions;

- quality of project documentation;

- the issue of connecting the property to utilities;

- lack of experience in professional liability insurance
for architects and designers;

- the difficulty of communicating with foreign design-
ers if they are in the project.

Evidently, the list contains risks associated with the in-
fluence of customers, but they are not deciphered, pre-
sented by one category - “customer”, and generally there
are no risks in terms of satisfaction of individual custom-
ers and contradictions between them.

The objectives of project risk management are [8, p.
395] to increase the probability of occurrence and / or
impact of positive risks and reduce the probability of
occurrence and / or impact of negative risks in order to
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maximize the probability of successful project completion.

Project risk management according to the 6th version of

the PMBOK standard [8, p. 395] includes the processes of:

risk management planning, identification, analysis, re-
sponse planning, response implementation, risk monitor-
ing in the project.

The PMBOK standard in construction [12, p. 23] de-
fines risk as the possibility / probability of positive and
negative events that occur in the design and construction
process, between the interests of various project stake-
holders and the project context. This applies to stakehold-
ers, international law or international financial institutions
(for example, projects developed as part of joint construc-
tion projects, public-private partnerships or international
construction projects).

Risk response planning in construction projects is a
more complex process due to the involvement of subcon-
tractors.

Monitoring and control of risks within a group of mon-
itoring and control processes should be developed proac-
tively and continuously throughout the project life cycle,
especially for large construction projects or projects in a
dynamic environment.
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Project risk management includes processes for risk
management planning, identification, analysis, response
planning and project control. Project risk management is
essential for successful project management and should
be applied throughout the project life cycle. The main
objectives of project risk management are to increase the
probability and impact of positive events or opportunities
while reducing the probability and impact of negative
events or threats to the project [12, p. 99]. Project risk
management helps stakeholders by providing greater
confidence in project results, reducing risk exposure,
defining project strategies for bidding and negotiating
contracts, and estimating the cost and schedule of contin-
gency reserves.

Common factors for the construction industry, which
constantly give rise to various uncertain situations in
construction projects, are presented in [12, p. 99]: long
duration and aggressive schedules; environmental change
and the dynamic nature of the workplace; complex tech-
nical processes; open places that are highly exposed to the
environment; unskilled labor; shortage of materials; vari-
ous organizations actively involved in the construction
project with different goals, interests and expectations;
various works of public interest; change in prices for
materials; regulatory requirements.

Appendix X3 [12, p. 189] describes the most common
causes of risks in construction projects.

Risk management is a critical component of construc-
tion project management, especially in a turbulent design
environment. In particular, in Ukraine, symptoms of low
controllability of construction projects are often observed:
a significant number of objects are put into operation in
excess of the planned period, budget etc. In addition, there
are risks associated with improving the project manage-
ment system itself [13].

The analysis of the subject area and literary sources
showed that there are contradictions in project manage-
ment in construction projects that are managed using a
value-oriented approach. This contradiction lies in the
plane of risk management [14]. Based on the contradic-
tion, a problem was formulated, for the solution of which
a conceptual risk management model [15] and a mathe-
matical model [16] were proposed and developed.

The aim of this study is to develop an action algo-
rithm for project managers and members of risk manage-
ment teams of construction projects based on a value-
oriented approach.

Materials and methods. This algorithm was formed,
generalized and tested by the author, as a result of which a
method of risk management in construction projects (CP)
based on a value-oriented approach (VOA) was proposed.

The method was developed taking into account the
proposed conceptual [15] and mathematical model [16],
as well as on the basis of the information model PMBOK
Construction [12] “Risk Management Planning”. It con-
tains “Inputs”, “Tools and Methods” and “Outputs”. In
order to use this model for risk management of the
CPVOA, the “input data” decomposition was performed
[17]:

— Project charter. The level of safety and reliability of
the building (class of responsibility) is determined by the
ratio with the number of people at the facility [18];

— Policy. The risk management policy of a construction
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company should be based on compliance with the re-
quirements of construction norms and rules;

— Certain roles and responsibilities / Responsibility of
stakeholders. In particular, the project manager, produc-
tion and technical manager, project and technical manager,
risk manager, special project group of the VOA ensure the
safety and reliability of the construction project, work
with stakeholders, identify their expectations and values
[17];

— Profile. The social profile of stakeholders of the con-
struction project and determination of their mobility. For
example, the social categories of apartment building users
are children, youth, adults, the disabled, etc. [15];

— archived risk management plan for CPVOA imple-
mented construction projects;

— The breakdown structure including “Lighting, video
surveillance of the territory”, “fire safety”, “alarm / call
buttons”, “visible and clear signs / indicators", "barrier-
free escape routes”, “"ramps for the disabled and wheel-
chairs"”, etc..should be consistent with the expectations of
the main stakeholders of the project;

— The terms of the contract must include a guarantee
and, if possible, an agreed consolidated opinion of stake-
holders.

It is proposed to supplement the Planning Meetings
(“Tools and Methods” module) with the following com-
ponents: audit of stakeholder needs regarding the safety
and ease of operation of the constructed building; expert
assessment of the reliability of project decisions, fire
safety, universal design of the building and the surround-
ing area [17].

The structure of the risk management method of
CPVOA is shown in Fig. 1.

The business process “Risk management of a construc-
tion project based on a value-oriented approach” begins
with how the vision of the project product will be formed
by the customer (block 1, further B1). It is assumed that
the project team has already been formed by this time and
the development of project documentation begins accord-
ing to the PMBOK (B2) methodology, or another corpo-
rate project management methodology, which is adopted
by the project-oriented construction company POSK.The
author recommends to create a special project team for
the VOA, which will carry out all the tasks and processes
identified in this method.

Results and discussion. Next, we present the sequence
of actions in the form of steps.

Step 1 consists of two parallel processes that require
various resources. Note that the parallel execution of
processes in this method, assumes the availability of vari-
ous resources for their implementation.

The first one is B 3.1, which the technology of con-
struction works is being developed in.

The second process by which the special group of
VOA (note that depending on the scale of the project it
can be one person or a group) identifies project stake-
holders (B 3.2), compiles their ranked list, communicates
with them by available means based on the improved
information model PMBOK Construction “Risk Man-
agement Planning” [17], described above.

Step 2 formalizes the values for each stakeholder or
group of stakeholders (B 4.2) and in parallel forms the
technological model of the project (B 4.1). Note that over
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time, these processes can have various durations and are
not expected to end synchronously.
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Fig.1. Structure of the risk management method for CPVOA

Step 3. After formalizing the expected values of all
stakeholders, their analysis is carried out in order to har-
monize the project as a whole [19] and values, in particu-
lar, the formation of a single vector that will not destroy
the project, but will add a new additional value compo-
nent. The results of the analysis from block 5, serve as
input processes for the following two processes: analysis
of the conflict of values among the project stakeholders
(Block 6) and formation of the service model of the pro-
ject (Block 7).

Step 4. Formally, the analysis of the conflict of values
of the project stakeholders can be carried out on the basis
of the method of pairwise comparisons, or by the expert
method (B 6.1).

Stakeholders’ expectations are identified that are an-
tagonistic to each other. An accessibility analysis of value
for each stakeholder is carried out, i.e., the probability is
determined whether or not the stakeholder gains the ex-
pected value. The reasons for “non-achievement” can be
very different, only the outcome is analyzed - whether or
not the stakeholder will receive value and be satisfied
with it (B 6.2).

The next block (B 6.3) examines the mutual influence
of stakeholders on each other, the active influence of one
stakeholder on the process of achieving value by another
stakeholder. That is, the point is that the so-called mutual
probability of reaching the i-th stakeholder of its value,
depending on the impact on it i + 1st stakeholder.

Step 5. In parallel with B6, B7 is executed - a service
model of the project is being formed.

Note that at this interval stage, three parallel processes
were completed, as a result of which the following was
formed:

- technological model of the project (B 4.1) (this model
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meets the expectations of the customer / investor, taking
into account the technological features of construction).
This model is based on the recommendations of the
PMBOK [8], or any other project management methodol-
ogy adopted by the CC;

- project service model (B 7) (this model meets the ex-
pectations of stakeholders, all or “selected” with no re-
gard to the technological features of construction). This
model is based on the recommendations developed by the
authors of the model and presented in [20, 21];

- analysis of the value conflict of stakeholders, i.e. the
“anti-project” model has been formed, which is unattaina-
ble (B 6). The analysis is based on the author’s develop-
ments presented in [15, 16].

Step 6. Further, it is necessary to compare the results
obtained with each other, make a decision and choose a
development path [22]. As it is a question of use of VOA,
the accepted decision should be aimed at developing such
a project model that will satisfy as much as possible: the
customer / investor and significant stakeholders, taking
into account the strategic development goals of POSC in
the conditions of the risks of the “anti-project”.

Block 8 (B8) analyzes the feasibility of the service
model of the project (B 8.1) by comparing the technologi-
cal and service model of the project, and also calculates
the cost of these changes in monetary, technological,
resource and image senses. The final (one of the alterna-
tive) version of the project is specified and approved by
the customer / investor, taking into account the risks of
the VOA, which is developed in block B9. Note that this
final version of the project is subject to implementation
(execution).

Step 7. The processes of block 9 (B9) are conditionally
divided into identifying risks that significant project

stakeholders will receive or generate (B 9.1) and identify-
ing risks that POSK will receive (customer / investor /
project product manager) (B 9.2). Note that in both cases,
the risks entail both material (financial) consequences /
losses, and image ones. It is known that last ones can also
be recalculated into financial losses, however, in this
work, we intentionally separate them into a separate
group.

Step 8. Upon completion of the processes of block 9,
i.e. the risks are identified by the CPVOA, then in B 10
the risk management procedure is initiated by PMBOK,
or any other risk management methodology adopted in the
POSK. The proposed difference from the standard proce-
dure is the supplement of block 11 (B 11) to the processes
presented in the PMBOK: “Risk Response Planning” and
“Risk Response Implementation”. The supplement is
related to the used VOA, namely, work with stakeholders
to harmonize the project, which in turn will reduce the
risks of structural imbalance and the consequences from
them.

Therefore, the output B11 is directed to the input B5,
where the expected values are analyzed and their primary
harmonization took place.

At this point, the presented risk management method
for construction projects using VOA is completed. Risks
are identified, quantitatively and qualitatively analyzed,
their influence on the project value is determined,
measures to reduce risks are proposed through harmoniza-
tion of the project values.

It should also be noted that the developed method
should be used both at the planning stage of the project
and at the stage of its implementation, in order to monitor
previously identified risks and identify new ones.
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