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Abstract—In modern construction new materials, 

technologies, types of works are actively introduced. A major role 

in this is played by international cooperation in business. 

Planning of construction projects is carried out on the basis of a 

large number of reference information, standards, regulations 

and they in turn have to be updated actively. The article 

discusses the issue of cost and proposes approaches to systemic 

organization of work. In previous periods, isolated tariffs were 

subject to updating. In modern conditions it is stated that it is 

necessary to switch to indicators assessing the set of works, 

design solutions, certain volumes within the framework of the 

project, and taking them into account can solve local problems. 

This idea is not new in itself. But in the article it is proposed to 

approach the relevant processes through the management of an 

integrated database. The aggregated indicators of cost are 

subject to mutual reconciliation between the customer and the 

contractor, and this allows to allocate the isolated norms and 

tariffs that are relevant at a given time, which require updating, 

recalculation or new calculation. At the same time, the integrity 

of ties within the framework of an integrated database allows to 

make adjustments at the same time to the catalogue of resources, 

norms and prices, aggregated indicators of the cost of 

construction. The study resulted in the formation of the 

structural features of the relational database of information on 

single and aggregated indicators of the construction cost. 

Provided that Russian unit rates and regulations are not an 

international standard, their development should be carried out 

in the framework of Russian practice. However, for the 

development of international relations it is essential to form the 

aggregated indicators. Such indicators are based on general 

principles that are understandable to any investor. As a rule, 

parts of the construction objects or whole objects are considered. 

In many countries such indicators are uniform and easy to read, 

since the general classification of the construction projects is 

almost the same everywhere. 

Keywords: cost, project management, aggregated indicators, 

investments, international projects 

I.  INTRODUCTION 

Project management involves the selection of the most 
effective options for their implementation, and at the stage of 
development of investment idea, materials, works, used 
machines and mechanisms and other resources are planned on 
the basis of average isolated natural indicators and prices. In 
construction practice, without the use of computer-based 
project management programs, no one currently works, except 
for micro business, but not always. For engineers, designers 
the task is to choose different design solutions that best meet 
the interests of the end user.  

Working with software products implies precise 
algorithms that work on numbers and any free interpretations, 
representations cannot be applied. There are many foreign 
programs based both on local and international standards for 
data exchange. Taking into account the verified digital models 
specialists who have knowledge of the cost of resources help 
determine the economic feasibility of a solution. When 
implementing a project with foreign participation and based 
on foreign standards, it becomes difficult to apply methods of 
cost calculation according to Russian rules. There are neither 
necessary system interface methods, nor any universal data 
protocols. The very approach to substantiating project options 
is obvious when optimal economic and technical solutions are 
sought. But in view of the variety of options emerging and the 
constant emergence of new solutions, it is difficult to make the 
necessary calculations quickly. Many foreign solutions 
continue to emerge in construction practice, including BIM-
based technologies. Such systems require even greater 
consistency between the data used. It becomes necessary for 
foreign investors and customers to link their own classifiers 
and directories with Russian information resources and data. 
Specially organized work and methods of solving problems 
are particularly necessary. The approach to cost determination 
through aggregated groups of indicators facilitates the work of 
both Russian and foreign specialists, as it allows us to exclude 
immersion in all isolated norms and tariffs and quickly solve 
issues through aggregated indicators. The ultimate goal of any 
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customer is to control the allocation of funds and compliance 
with proportions, which allows us to achieve the specified 
technical and economic indicators. Through the tasks of 
harmonizing project management methods with cost 
calculation methods, issues of cost control, as well as the 
overall management of the project and its cost are solved 
throughout the life cycle. 

II. LITERATURE REVIEW AND RESEARCH METHODS 

Issues of calculation of the cost of projects at the pre-
investment stage and subsequent control are solved by a 
number of methods. A set of methods for determining the 
estimated cost of construction is used to calculate costs at the 
level of individual resources and activities. 

ECC = DC+OC+NP 

Where DC- direct costs; OC – overhead cost; NP is a 
normative profit. 

A resource method, or a base index method, is used to 
calculate direct costs, where a preliminary cost calculation has 
already been made at a given time. The purpose of these 
methods is to determine the cost of works on the basis of up-
to-date information on the current cost of construction 
resources, including labor resources. The availability of 
information on the present cost of resources in the required 
and sufficient quantity is the narrowest point in all approaches 
[8]. The Federal State Information System for Pricing in 
Construction is currently in operation. This system involves 
online transmission of data on the current cost of construction 
resources directly from manufacturers. But construction 
enterprises may not always obtain comprehensive information 
for their estimated calculations, as the database is not full of 
100%. The approach to tracking current prices itself is 
practical and the system will be refined. 

When there is a preliminary understanding of the cost of 
individual works (on the basis of FSIS PC data or collected 
information in direct contact with suppliers, etc.), as well as 
the set of works in time, budgets are formed. At this stage, it is 
equally difficult to plan the movement of funds for the future. 
In the course of atypical works, fundamentally new solutions 
are implemented, and data are sought for the development of 
plans and substantiating of the cost of works. At the same 
time, the customer and the contracting enterprise form a 
different vision for the cost component. If the customer is 
unable to determine the budget of the cost of works for the 
future, he does not have the possibility to provide ways to 
control the performance. The contractor presents its actual 
information to the customer during the delivery of the works. 
It often turns out that the proportions of the distribution of 
funds for work differ from what the customer has defined for 
himself. Then the situation becomes more complicated, and by 
the time the construction is completed, the objective picture on 
the structure of costs, their distribution over time is blurred. If 
the funds for construction were sufficient, it is possible to 
offset all shortcomings of planning and implementation of the 
project and to consider that the system works with a 
permissible level of error. If the facility is only partially built 

and the funds are over, incomplete construction and virtually 
dead capital are formed without the possibility of its 
restoration. 

According to the Court of Auditors of Russia, the volume 
of construction in progress as of the 3rd quarter of 2019 
exceeded 5 trillion rubles. [2]. Thus, the problem of project 
management and cost is extremely urgent. Currently, dozens 
of facilities are not delivered on time. The deadline is 
extended for the following year. Contrary to the measures of 
the relevant agencies, even within one year, as a rule, the 
facilities are not delivered. The problem concerns about half 
of the Federal Targeted Investment Program (FTIP). The 
amount, which today is total for both open and closed sources, 
is 5.3 trillion rubles, which is related to uncompleted objects. 
And this is just one of the programs. There are plenty of 
commercial projects, individual federal and regional 
procurement projects, etc., that increase the scale of the 
problem. Everything is based on unreliable estimated cost, 
which in the future forms the basis of budgets, etc. When 
signing the contract, the parties make preliminary estimates 
based on reference data and cost indicators. In the face of 
inflation, rising wages, price indicators and current resource 
cost are not updated at proper intervals. When this happens 
systemically, the problem is exacerbated with acceleration. 
The actual consequences of such processes have caused the 
growth of uncompleted construction, which is mentioned by 
the Court of Auditors of the Russian Federation. 

The analysis of scientific literature shows that the 
scientific community is actively studying problems at the level 
of determining the estimated cost. In works [4, 7, 14] authors 
draw attention to the importance of correct selection of prices, 
which can lead to reasonable reduction of the cost of works. 
But cost reduction cannot be the main goal. As shown above, 
this problem on the contrary is now the main one, entailing an 
increase in uncompleted construction. Therefore, we need the 
reliability of the price. The author of another study [3] points 
out that the determination of the amount of resources and cost 
of the construction object is necessary at each stage of the life 
cycle of the project implementation and this requires models 
of management of the development of the information base of 
the object. In order to develop and implement an object cost 
management system in construction production, it is necessary 
not only to define the main levels and parameters of selection 
when taking into account solutions from organizational and 
technological documentation, but also to build an application 
software architecture for the operation of the management 
system at all subsequent stages of the life cycle of the 
construction object. In the development of this idea, the author 
[6] considers the application of two software products – 
“Adept: Construction Management”, “Al-Invest. 
Construction", when substantiating the efficiency of 
construction of non-residential real estate objects. The article 
shows how to substantiate the efficiency of the project on the 
basis of calculated demand, sales price, investing costs. 

A rather important question is raised in connection with 
the possibility of applying aggregated indicators of 
construction [1]. The methodology of aggregated indicators 
was implemented during the planned economy. In addition, 
there were indicators for objects of analogues. In terms of state 
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procurement, appropriate approaches are in demand to 
determine the initial maximum price of the contract. With a 
wide list of objects included in the directories, there is interest 
in collections of aggregated indicators and commercial 
enterprises. As a follow-up to this idea, a valuable approach is 
proposed to determine the cost of a set of objects or works [5]. 
The study proposes a methodology for determining the 
estimated cost of construction on the basis of the cost 
indicators of functional groups of premises on the example of 
an object of other purposes. A functional group of premises is 
a collection of spatially related premises and communication 
lines designed to perform certain production functions. This 
technique can be used to estimate the real estate object, to 
form the estimated cost of the designed objects, to estimate 
investment projects taking into account the multivariate 
design. The article also provides an analysis of the 
effectiveness of using the cost indicators of the functional 
groups of the premises to calculate the estimated cost of 
construction in comparison with the results of similar 
calculations obtained using the indicators of analog objects (an 
object comparable in terms of functional purpose, technical 
and economic indicators and design characteristic of the 
designed construction object) and resource consumption 
standards. These are standards setting resource consumption in 
physical terms and standards defined in percentage terms, 
including standards of general economic and general 
production expenses, planned profit, transporting expenses. 

Thus, there are many approaches to determining the cost of 
construction in the scientific literature. The issue of 
implementation of TIM (technology of information modeling) 
and automation of calculations is raised. At the same time, the 
analysis of the works shows that the process of determining 
the objective cost itself requires the management of the stage 
of creation, clarification, updating of normative or reference 
elements of the cost of the object [9, 10, 12, 14]. It is the 
methodological approach of determining the components of 
the cost of the object at the pre-investment stage and applying 
them in an updated form to calculate the final cost of the 
object for the implementation of construction works that 
becomes demanded in practical conditions. 

In foreign literature on the issues of determining the 
construction cost the regulatory and legal provisions specific 
to each country are described. The ddifferences from Russian 
practice are manifested in the approaches to taxation, 
reporting, the methods of calculating the specific financial and 
other indicators and standards in accordance with the local 
laws. Nonetheless, the use of modern information technologies 
and BIM models reveals the universal principles for 
determining the cost. Russian researchers brought these issues 
to light. These were shown above. Foreign researches also 
approach to the creation of relational database relying 
primarily on the local and unit prices. At the same time, for 
the international cooperation the common approach represents 
the use of aggregated indicators for the construction facilities, 
the classification of which is approximately the same in all 
countries.  

So, in order to solve this problem, that is to create a single 
database resulting in aggregated indicators, it is necessary: 

 maintenance of construction resources catalogs. This 
includes compliance with the application of units of 
measurement, codification, resource names, pricing and 
territorial affiliation; 

regular comparison of the construction resources specified 
in the estimate documentation with the catalogue for the 
appearance of new, not documented, duplicating other similar 
names; 

   classification of resources within the framework of 
implemented projects to identify the main cost-forming and 
often demanded. 

The set of these processes is particularly necessary for 
large enterprises of the construction industry, where the price 
of error is high and in principle system transparent 
management activity is necessary. 

In the case of system organization of catalogs, the further 
purpose is to maintain aggregated groups of works, standards 
of price of design solutions. The corresponding scaled-up 
values allow you to quickly estimate planned costs, keep 
records of actual work performed by contractors, and analyze 
cost deviations from standards. Thus, the methodology of 
construction of the data system (catalogs, etc.) is the basis of 
methods of research of this article. The thesis about the 
absence of rigid links between data sources (cost 
documentation), and further between collections and catalogs 
of resources, works is the main one for finding ways to 
increase the efficiency of the pricing process in construction. 

III. RESULTS 

The methodical approach of organization of catalogs 
maintenance and formation of aggregated groups of indicators 
by types of works at the present stage can be implemented 
only if it is assumed to form databases of resources and 
manage them taking into account the construction of rigid 
links and relations and application of algorithms of 
construction of aggregated types of works. At present, in 
science, processing of many types of data to get certain results 
with new quality is done precisely by means of database 
construction methods. Databases also allow complex queries 
to be made to retrieve data from different sources at the same 
time. If catalogs are maintained systematically, it allows both 
actual monitoring of resource costs, especially by cost-
generating factors, and predictive models of price increases for 
those resources that are not monitored or that are not regularly 
monitored. Work on the catalogue is primarily necessary in 
terms of orderly maintenance of resource names, their codes, 
units of measure. The set of catalogs of resources, norms, 
prices for isolated works, as well as aggregated groups of 
works and design solutions form an isolated database, which 
should ultimately be the main tool of cost management. The 
database must meet consistency, minimum redundancy, and 
integrity conditions. It must also be a relational database that 
represents an associated collection of database entity tables. 
The most important advantage of relational databases is that it 
is possible to store logically grouped data in different tables 
and define links between them, combining them into an 
integrated database. This data organization reduces the 
redundancy of stored data, simplifies the entry and 
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organization of queries and reports. At present, the analysis of 
practice, scientific works, shows that the task is neither fully 
solved, nor set. The scientific works which consider ways of 
implementing TIM, are as close as possible to solving these 
problems. But without the above database, the efficiency of 
the TIM implementation tends to be zero. When implementing 
BIM, the database described above should be based on it. 

On the basis of the proposed approaches, a system of cost 
monitoring and cost management should eventually be built. 
First, it should allow enterprises at the level of investor and 
customer service to quickly estimate the cost of the planned 
object at the pre-investment stage with the help of aggregated 
solutions. Second, carry out cost decomposition in the 
transition from an investment idea to the development of a 
specific project. Third, evaluate and monitor the performance 
of the contractor's work, carry out an analysis of the 
performance of the work, see through the aggregated groups 
of deviation indicators and determine general trends. In 
addition, the cost monitoring system based on the relational 
database allows to quickly agree on changes in the cost 
structure within the approved contract cost between the 
customer and the contractor; to make a choice between 
resource and basis-index method taking into account 
maximization of accuracy and completeness of calculations. 
Such a system also allows for a risk-oriented approach, as 
changes in pricing approaches, or changes in cost itself by 
activity type, are tracked quickly. As it is known, construction 
is an extremely risky activity and a lot of works [8, 11, 13, 15] 
are devoted to risk management. 

IV. DISCUSSION 

The proposed system of cost management, including cost 
control and risk-oriented approach implementation, is based 
on the concept of formation of aggregated groups of 
indicators, which allow to quickly monitor changes and 
determine inaccuracies in the estimated rationalization. A 
separate task, which causes the achievement of the desired 
result, is directly classification, grouping, aggregation of 
works, the set of which represents a particular object of 
construction. These actions are necessary to group cost 
indicators and create standards for the cost of works, design 
solutions, etc. The local estimate documents themselves do not 
allow such work to be carried out. 

You must apply project management methods, work 
scheduling principles, and work allocation. The time-specific 
steps of individual work quantities are to be evaluated. After 
that, aggregated indicators of construction cost for types of 
works or other aggregated meters are formed. Thus, the 
project management methodology should become an 
important part of construction cost management methods. 
Evaluation of types of works, their groups, design solutions 
makes it possible to determine shortcomings in 
methodological and reference documents on pricing in 
construction and to make changes to existing documents - 
GESN, FER, catalogs of construction resources, methods, etc. 

At present, there are collections of aggregated indicators of 
the cost of construction facilities operating at the state level. 
But the lack of strong linkages across the cost chain from 

resource catalogs to single prices and beyond to strengthened 
prices prevents the entire system from developing cost 
standards dynamically. It is necessary to have reliable sources 
of primary documentation - first of all in the form of local 
estimates on construction. If such a task is faced by a 
commercial enterprise, the project office or other departments 
responsible for the implementation of the project need to 
analyze all estimated documentation, collect and process all 
indicators. For businesses, because of the relatively small 
scale of work, the collection and collation of data on resources 
and their cost can be labor-intensive and very time-consuming. 
There are units of large corporations that can do this. State 
bodies have significantly different opportunities. A lot of 
documents pass through the bodies of expertise, which have 
the required information. The organization of data collection 
from the estimated documentation and their subsequent 
processing to ensure the relevance of resource catalogs, etc., is 
an effective solution. 

V. CONCLUSION 

Control of the cost of construction remains a pressing 
issue. There is a great need for foreign investment in the 
country. For foreign investors and technical customers, costing 
tools optimized for use in software products are highly sought 
after. The approaches proposed in the article show how to 
solve such problems. As for the Russian market and 
participants, the scale of the problem being solved is also 
large. A large number of constructions in progress remain. For 
projects planned to be financed from the state budget, very 
often contracts are simply not concluded because of their 
impracticability. Potential performers see that the price of the 
contract being bid is below the maximum permissible, or they 
simply cannot determine it. Therefore, the implementation of 
value management methods, which allow determining the 
reliable value at the level of enlarged indicators, and on this 
basis to adjust unit prices, and further present an objective 
price for contracts for construction works is really in demand. 
Scientific research in this field is a new direction of research 
of investment and construction projects and a factor of their 
successful implementation.  
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