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Abstract. The purpose of this study is to apply the method of value-
oriented management to rationalize the choice of design, organizational
and technical solutions, taking into account the current market situation. To
solve the identified problems, it is proposed to revise the principles of
assessing organizational and technical solutions using project management
tools, stakeholder theory and the evolutionary theory of values. As a result,
the theoretical foundations and methodological recommendations on the
economic justification for the choice of organizational and technical
solutions in the implementation of an investment and construction project
were considered. The theoretical and methodological basis of the research
are the works of scientists and specialists devoted to research in the field of
theoretical and general methodological problems of assessing the
effectiveness of capital investments in construction, as well as the
application of a value-oriented approach in the management of investment
and construction projects.

1 Introduction

Design, organizational and technical solutions in construction are aimed at choosing
progressive and economically feasible options for implementing investment and
construction projects (ICP), ensuring reasonable cost savings. Analysis of the theoretical
and methodological support for the economic justification for the choice of organizational
and technical solutions made it possible to identify a number of problems that require
solutions:

1) the current methodology for assessing the economic efficiency of options for
organizational and technical solutions, focusing on cost reduction, is not aligned with the
demands of modern market conditions.;

2) the methodology for assessing the economic efficiency of investment projects using a
system of indicators reflecting the ratio of costs and results allows one to assess the
effectiveness of the project as a whole, show the investor the financial feasibility of such a
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project, and is not used to assess organizational and technical solutions of construction
projects;

3) the methodological basis for assessing organizational and technical construction
solutions taking into account the current market situation has not been sufficiently studied.

To solve the identified problems, it is proposed to revise the principles of assessing
organizational and technical solutions using project management tools, stakeholder theory,
and the evolutionary theory of values.

It is necessary to shift the emphasis from minimizing the reduced costs or maximizing
the excess of the reduced economic effect over the total present costs when assessing
organizational and technical solutions in favor of maximizing a multifactor quality
indicator that characterizes the degree of satisfaction with the results of the ICP by all its
interested parties — stakeholders.

The interpretation of the value-oriented management concept, which originated from
English-speaking countries, is subject to diverse interpretations among both Russian and
foreign researchers [1, 2, 3]. This is partly due to the fact that in the English language, there
is no semantic separation of the concepts of “cost” and “value”, therefore, historically, two
directions in value-based management have developed. The first, represented as Value-
Based Management, defines the purpose of a business as maximizing its value to capital
providers. The second, based on Stakeholder Theory, insists that a business should benefit
not only its owners, but also everyone it touches in one way or another — society,
consumers, partners, nature, and even future generations.

The target function of the company in the case of value-oriented management based on
taking into account the interests of stakeholders and their groups is multifactorial, the circle
of stakeholders tends to infinity, and the priorities of their interests are not easy to
determine. An example of this approach in enterprise management is the Balanced
Scorecard, or BSC.

The basic mechanisms of value-oriented management of project activities are set out in
the Project and Program Management (P2M) standard [4, 5]. The value management
process, according to P2M, involves its continuous assessment. Value management aims to
maximize outcomes for all stakeholders engaged in the management process. However, the
approach to determining value or balancing stakeholder interests is not disclosed.

The interest of stakeholders is their desired economic, social, psychological, resource
and any other expected benefit from the project. The value of the project will be expressed
by the degree to which the project results correspond to the interests of its stakeholders.

Balance and conflict of interests are two opposing states of relations between
stakeholders. A conflict of interest can be formulated as a structural imbalance in the
distribution of economic, social, psychological, resource and other benefits between
stakeholders, which causes instability and threatens the collapse of the system.
Accordingly, the balance of interests is a structural proportion in the distribution of relevant
interests between stakeholders, ensuring the stability and synergy of the system.

2 Materials and Methods

The key ICP stakeholders are: customer, investor, developer, general contractor,
subcontractor, designer, professional, scientific and creative organizations, user, local
community and government authorities.
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Table 1. Main stakeholders of the project, their functions and interests (stakeholder map for a typical

ICP)
Business entity Main functions Interests of stakeholders
Persons investing their own or | Obtaining the planned profitability of
Investor borroweq funds in the project, reduging rislf, increasing
construction reputation, reducing project
implementation time
Persons authorized by Reducing project implementation time,
investors who implement reducing project costs, increasing
Customer . . ; - . .
investment projects profits, improving the quality of project
management
A person providing Increasing the value of land
Developer construction on a plot of land
belonging to him
Persons who are direct Reduced direct costs, reduced overhead
General P
contractor performers of work under a costs, reduced.constructlon .tlme, '
contract reduced material and labor intensity
A specialized contractor Reduced direct costs, reduced overhead
engaged on contractual terms | costs, reduced production time, reduced
S to perform individual material consumption, reduced labor
ubcontractor . . . L. .
installation and special and machine intensity
construction work at a facility
under construction
Organization that develops Reduced design costs, reduced design
Desi project documentation labor intensity, increased level of
esigner . . : .
interaction with other participants
Suppliers of material and Increase in sales, increase in
technical construction manufacturability of assembly and
Suppliers resources installation of structures, reduction in
the number of standard sizes, reduction
in costs, reduction in logistics risk
Individuals and legal entities Satisfying needs, improving quality,
operating the property reducing acquisition costs, reducing
Designer operating costs, increasing post-
warranty service, increasing
environmental friendliness
State federal, regional and Increasing the collection of taxes,
local authorities payments, fees, increasing the level of
Suppliers support for the implemented strategy
for the territory development, reducing
public risk

Project participants, such as builders, designers or operating organizations, being its
stakeholders, are not capable of fully managing the creation of project value at all stages,
since they interact with it only during a certain period. The investor, in the case when he
acts as the initiator of the project, lays down at the stage of the investment idea, among
other things, the characteristics of the value of the results, but he is interested in managing
the achievement of the necessary parameters only until the stage of return on investment,
which, as a rule, occurs before the stage of housing operation.

The most promising subject of the value-oriented management under consideration is
the developer. They are the ones who are able to effectively cope with all the problems of
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construction and operation, as they guide the object from the investment plan throughout its
entire life cycle. Therefore, it is in their interests to ensure maximum value of the project at
all stages, as well as maintaining a balance of interests of all stakeholders. Therefore, the
analysis of organizational and technical solutions must be carried out from his point of
view.

The interests of stakeholders in the proposed concept are reflected at the stage of
forming the investment plan. Under the influence of the interests of stakeholders, identified
already at this stage, goal setting occurs, and measurable goals of the project are formed. In
the current practice of housing construction, the goals of the project are formed by the
investor independently or together with the designer, based on their interests and taking into
account their own understanding of the interests of future users.

Next, they are fixed in the design assignment, according to which design and estimate
documentation is carried out. Then, based on the agreed documentation, construction takes
place, during which the interests of stakeholders are monitored, especially those whose
interests can change under the influence of external factors.

If necessary, adjustments are made to the project. After completion of construction, the
operation stage begins. During this stage, the monitoring of stakeholders' interests is
conducted, taking into consideration the life cycle’s duration of up to 100 years as specified
in the current regulatory documentation.

Let us briefly summarize the provisions of stakeholder theory and the arguments in
favor of using the concept of value-based management for the economic justification of the
choice of organizational and technical solutions.

Firstly, the interests of all stakeholders potentially have the right to be taken into
account in the economic justification for the choice of organizational and technical
solutions.

Secondly, the target group responsible for making decisions regarding the choice of
organizational and technical solutions is the project management.

Thus, the basic principles of technical and economic assessment and selection of design
solutions based on the concept of value-based management can be presented as follows.

First, the interests of the main ICP stakeholders must be taken into account when
determining the effectiveness of a design solution.

Secondly, the level of project effectiveness is determined by the rationality of decisions
made in individual parts of the project and the rationality of their interrelation, which
predetermines the complexity of the assessment.

Thirdly, the choice of a design solution presupposes the comprehensive nature of the
process of determining economic efficiency with the most complete identification of costs
and results for the entire period of project implementation, with the maximum possible cost
assessment of the effect elements and resource costs.

Technical, technological and organizational solutions that are developed as part of the
ICP can be characterized in general from an economic point of view using indicators of the
investment project effectiveness [6, 7].

Not only the investment project as a whole, but its individual parts at different stages of
its implementation should be subject to economic assessment, which makes it possible to
take into account a number of factors related to the external and internal environment of the
project.

As a methodological basis for the problem to be solved, choosing the best one from a
set of alternative design organizational and technical options, the method of comparative
economic efficiency can be used, i.e., the indicators of costs and results for the options are
compared, and it is established how much more effective one option is than the other.

Since options for design solutions most often differ both in costs and in final results,
when making a choice of organizational and technical solutions, it is advisable to conduct a
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comprehensive analysis of the achieved result and the incurred costs. In order to determine
the economic feasibility and make a final decision on selecting the optimal solution, it is
essential to compare the options developed with an equal level of detail. Only through this
comparison can a conclusion be drawn and a well-informed decision be reached.

3 Results

Let us consider the efficiency criteria and the composition of indicators that can be used in
the technical and economic assessment of organizational and technical solutions.

Based on the type of criterion used to select the best option, design solutions can be
combined into four groups, a brief description of which is given in Table 2.

Table 2. Types of organizational and technical solutions by type of efficiency criterion used

Project characteristics Performance criterion

Type I - external requirements for the project | Minimum total present costs under the
are clearly and strictly specified, regulations | restrictions imposed by goals and
and standards are widely used resources, taking into account the options
for using the latter

Type II - external requirements for the | Minimum total present costs, taking into
project are not strictly specified; possible | account differences in economic results
differences in the final results (economic,
social, time factor)

Type 1III - the project has several | Maximum multifactor quality indicator
heterogeneous goals (social, environmental,
production), which cannot be fully assessed
and strictly measured

Type IV - a separate projected event of a | The maximum excess of the reduced (over
socio-economic nature the life of the facility) socio-economic
effect over the total reduced costs of
implementing the activity

The assessment of organizational and technical solutions using the concept of value-
based management based on stakeholder theory is best suited to type I11.

The value of the multifactor quality indicator (efficiency criterion for type III projects)
can be determined as follows:

K
EC(III) = Zkﬂ(O(k) cal) (D)

where O(k) — an indicator of autonomous performance assessment based on the
compliance of an organizational and technical solution with the k-interest of stakeholders
(can be presented not only in the form of a vector, but also in the form of a matrix, where
each stakeholder is associated with a set of interests); a(k) — significance (weight) of k-
interest in the formation of a complex indicator.

From the point of view of stakeholder theory, this criterion should reflect the
quantitative and qualitative properties of the ICP in terms of satisfying the interests of
stakeholders, as well as the given costs of its implementation, and can be presented as
follows:

https://doi.org/10.1051/e3scont/202345807033
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~ 21 (0(K) - a(k)
N PV

The total present value (PV) is determined as follows:

EC 2

0 No
PV = Z N (K(n) -« (n,E)) + Z :1(C(n) .o« (n, E)) 3)

where No — year of project liquidation, counted from the beginning of the operational
stage of the project; Nc — year of commencement of implementation of the ICP, counted
from the moment of its commissioning; K(n, E) — costs of implementing an organizational
and technical solution in the n-year; C(n) — operating costs in n-year; o (n) — reduction
factor (discounting) for n-year.

The developed integral criterion is intended to evaluate organizational and technical
solutions that do not affect cash inflows from the implementation of ICP.

In the methodology of functional cost analysis, a visually similar integral criterion is
used to choose options for organizational, technical, and technological solutions [8, 9, 10].

Indicators characterizing the interests of stakeholders can be based on cost, natural,
relative and quality indicators of ICP.

To assess organizational and technical decisions that affect cash inflows from the
implementation of ICP, the developed integral criterion can be modified as follows:

ok | No,((EE(n) — C(n)) - o< (n, E))
BC= ) (009 +a) 7 (K - (0, E)

where EE (n) — economic effect (income) in n-year.

)

This indicator is an index of profitability of discounted investments in the
implementation of an organizational and technical solution, adjusted by the value of a
multifactor quality indicator that takes into account the interests of stakeholders.

When developing an ICP, several options are usually considered, differing in technical,
technological or other design solutions. In such cases, effectiveness must be assessed for
each of the considered project options.

Unlike investment projects implemented in other sectors of the economy, private
investment projects have their own specific features that must be taken into account when
developing project documentation and assessing effectiveness.

When modeling ICP cash flows, there are a number of features when determining the
size of capital investments, the net current costs of production and sales of products in the
production of which constructed facilities are involved.

When modeling ICP cash flows, the size of capital investments is determined based on
the preparation of estimate documentation, the composition and methods of preparation of
which differ depending on the availability and level of elaboration of project
documentation.

Activities in the field of construction and reconstruction of facilities are characterized
by the following technical and economic features, which affect the pricing mechanism of
their cost and determine the specificity of methods for determining the amount of
investment in the implementation of ICP.
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Firstly, construction products are diverse and each construction project is unique. From
a pricing point of view, this means that each type of construction product has its own
individual price.

Secondly, the process of organizing and implementing construction takes a long time. In
the presence of even moderate inflation, the estimated cost of construction products,
calculated at the design stage, will not coincide with the actual cost formed during the
construction process. The described situation assumes that participants in construction
investment projects take into account the time factor when forming the limit of funds
allocated for construction.

Thirdly, construction products are resource-intensive. When implementing a medium-
sized construction investment project, the number of types of resources used can reach
several thousand or tens of thousands.

Fourthly, when forming the estimated cost of construction products, each of the
participants in the construction investment project pursues its own goals. As a result, the
final price of construction products is a compromise that suits all stakeholders.

ICPs are characterized by a long life cycle and several successive stages: pre-project
justification, design, construction, effective operation, at each of which it is advisable to
achieve different results.

The time duration of investment costs and return requires taking into account the time
value of money and uncertainty in terms of costs incurred and results obtained in the future
(the degree of this uncertainty can vary significantly).

The evaluation of the effectiveness of ICP, utilizing the value-based management
concept rooted in stakeholder theory, is conducted under the assumption that the interests of
stakeholders impact variations in project performance:

1) either through a change in the flow of income and expenses;

2) either through a reduction in risk, and hence the discount rate.

Due to the many quantitative and qualitative factors to be taken into account, as well as
due to the complexity of forming a complex indicator based on them that would take into
account the interests of all persons interested in the implementation of the project, the use
of this approach is a non-trivial task, and therefore its use in practice to assess the complex
organizational and technical solutions are difficult. However, a complete rejection of this
approach is not advisable, but in order to simplify the assessment, it can be used to take into
account individual factors.

However, to simplify calculations and provide clarity, the approach we proposed earlier
can be used: adjusting the criteria for the effectiveness of an investment project by the value
of a multifactor qualitative indicator that characterizes the level of stakeholders’ interests.

The following indicators can be used as such indicators:

1) static (simple) indicators (net income and investment return index);

2) dynamic (discounted) indicators (net present value, discounted investment return
index, internal rate of return of an investment project)

For example, it is proposed to determine the profitability index (PI) of discounted
investments as follows:

RN BN () - (0, B))
PL=D, (009 - al) G o o)

©)

Thus, the application of the developed methods will make it possible to take into
account the influence of stakeholders’ interests on the ICP when assessing and selecting
organizational and technical solutions without complicating the calculations.



E3S Web of Conferences 458, 07033 (2023) https://doi.org/10.1051/e3sconf/202345807033

EMMFT-2023

It should be noted that the use of the developed method is advisable not only in the

situation of having complete and reliable information about the adopted organizational and
economic mechanism for implementing the ICP, but also at the stages preceding its
formation and when choosing it. In this instance, the individual interests of particular
stakeholders can be substituted with the collective interests of stakeholder groups.

4 Conclusion

Increasing the efficiency of investments is connected and has a direct dependence on the
three main controllable parameters of the investment project: duration, cost and quality. It
is they who ultimately determine the content of the ICP, which depends on the ratio of
these parameters.

The increase in the efficiency of ICP implementation is caused by a reduction in the

cost of capital and operating costs, a reduction in construction time, an increase in the
quality of construction products and is achieved through the use of optimal organizational
and technical solutions developed within the framework of the project.

In this study, a working hypothesis was put forward about the need to shift emphasis

from minimizing the reduced costs or maximizing the excess of the reduced economic
effect over the total present costs when assessing organizational and technical solutions in
favor of maximizing a multifactorial quality indicator characterizing the degree of
satisfaction with the results of the ICP by all its interested parties — stakeholders.
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