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Abstract. The study is devoted to scientific provisions and principles of
economic development of construction organizations in modern conditions.
Based on the study of the theory of economic development, a retrospective
analysis of the cyclical nature of construction production, the main factors and
directions of their interaction are systematized. Economic and mathematical
modeling of the real economic development of construction production was
carried out. New approaches to assessing and ensuring the effective
functioning of construction organizations are proposed, including
substantiation of the target setting of the organization's activities, classification
of factor space multidimensional statistical analysis, determination of the
optimal ratios of the main technical and economic indicators that ensure the
financial and economic stability of construction organizations. The developed
models of innovative development of a construction organization are based on
increasing the level of total resource productivity. It has been proven that there
is a close relationship between the level of economic development and the
financial sustainability of a construction organization. An increase in the level
of innovative activity in construction production leads to an increase in the
financial strength of the organization. The revealed relationship gave the
basis to form an algorithm for managing the innovative development of a
construction organization on the basis of structure regulation of production
costs. The forms and methods of stimulating the economic growth of
construction organizations have been substantiated, which consist in
improving the system of relations between the participants in the investment
process being a significant reserve for economic growth.

Keywords. Innovative development, financial and economic
sustainability, investment and construction complex, simulation model of
analysis and management of innovative development.

1 Introduction

Ensuring sustainable economic development of construction enterprises requires a
coordinated solution to the problems of forming technological, institutional and
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organizational structures, able to combine all the necessary elements into a general
reproductive process of economic potential growth. An analysis of the current situation leads
to the conclusion that the most significant factors determining the economic development of
construction enterprises in the coming years are the speed of achievement and sustainability
of macroeconomic stabilization, and an increase in investment activity [1-3].

Stabilization and a gradual increase in business, including investment, activity with all
the funds available to the state are vital. No consensus among practitioners and economists
has not yet been achieved on the issue of the tactical implementation of the strategy. One of
the most important problems is whether the market mechanism in its pure form is able to
create conditions for economic growth and full use of all available production resources. It
can ensure the satisfaction of all socially significant needs and to what extent of necessity the
government intervention is [4, 5].

Depending on the scientific views and the accepted principles of economic policy,
researchers have different approaches to its solution. At the same time, it should be noted that
a generally recognized position has been formed in world and native economic thought. It’s
that the market economy needs a clear legal formulation of production and economic
relations. It needs the development of a system of production rules and commercial activities.
As well as strict control over their observance by the state is needed. Without its corrective
role, the economy can spontaneously develop in the direction of creating shadow structures.
It will destroy the market environment, with the self-regulation mechanism [6, 7].

The reason for the current difficulties in ensuring the sustainable operation of enterprises
in the construction sector is the decline in investment activity. The other reason we see in the
strategic task solving in the growth of economic potential [8, 9].

Many issues related to ensuring sustainable economic development of construction
organizations remain poorly studied and debatable both in economic science and in economic
practice [10-12]. Organizational, economic and legal mechanisms, which are an essential reserve
and a condition for economic development, also require further research and testing [13, 14].
Native research in this area that has been unfolding at the present time does not yet represent a
unified concept that comprehensively covers various areas, assessment methods, criteria and
factors of economic development [15, 16]. To an even lesser extent, the system of levers is
linked, which makes it possible to implement the theoretical concept in practice [17-19].

The solution of the set tasks determines the relevance of the research topic, both in
theoretical and practical terms [20, 21]. The aim of the study is to substantiate the theoretical
and methodological principles of the formation of an economic mechanism for ensuring
sustainable development and functioning of construction enterprises in modern conditions

The goal can be achieved by solving the following main tasks:

— a retrospective analysis of the patterns in the development of construction production,
taking into account the impact of cyclical fluctuations and the study of the reasons for the
slowdown in its economic development, as well as the specifics construction organizations
functioning in modern conditions;

— carrying out a multidimensional statistical analysis of the factor space that forms the
final result of the activities of construction organizations;

— quantitative assessment of the real level of economic development of construction
organizations;

— a market mechanism development for effective functioning of construction
organizations and the formation of a strategy for their development, with the characteristics
of the external environment.
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2 Methods

2.1 The relationship and sequence of research methods used

Our research was conducted using a set of economic and mathematical methods.

1. The survey of environmental factors, the study of the quantitative relationship was
carried out in the work using the method of expert assessments.

2. The study of the factors of the external and internal environment, the identification of
factors that affect the final result of the activities of construction organizations, was carried
out in the work using the method of main components.

3. Quantitative assessment of the relationship between the level of innovative
development and the indicators of financial stability of the enterprise was carried out using
correlation and regression analysis.

4. The general scheme of the study and the relationship between the economic and
statistical methods used are shown in Fig. 1.

[ Beginning ]

1. Determination of the real level of economic development of a construction company
1.1. Quantitative assessment of economic growth (time series analysis):
1.2. Development and analysis of a variant of the model of innovative development of the enterprise.

+

v
1. Development and use of a mechanism for controlling factors, influencing economic growth of
the construction company (industry).
2.1. Selection of factors affecting the final result of the construction enterprise (method of expert
assessments)
2.2. Determination of factor weights and trimming of factors with low weight (principal component

v

3. Investigation of the relationship between the financial stability of an enterprise and the level of innovative
development of a construction enterprise. Planning the level of innovative development and financial
sustainability of a construction company (correlation and regression analysis)3.1. Determination of the safety
limit of the enterprise at the planned level of economic development, taking into account a certain threshold of
profitability and a marein of financial strength (methods of financial management)

v

4. Development of a simulation model for managing the level of innovative progress, taking into account the
determination of the optimal combination of technical and economic indicators, changes in resource efficiency,
interchangeability of resources

5. Development of the optimal option for the development of the enterprise and measures to increase the level of
innovative development of construction production

[ )

Fig. 1. General scheme of the research methodology.

2.2 Methodological principles of substantiating the boundaries of financial and
economic sustainability of construction enterprises

Cardinal changes in the Russian economy and overcoming the crisis situation in this regard
require financial stabilization of society, the basis of which is the financial stability of
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enterprises. Therefore, it is especially relevant to be able to at a high level, taking into account
the richest Western experience, to determine the financial stability of enterprises, factors
influencing it and indicators that measure it. Here it is necessary to note the factors that
complicate its assessment. The phase of the economic cycle in which the country's economy
is located significantly affects the financial stability of enterprises. During a crisis, the rate
of sales of products lags behind the rate of production. In general, the incomes of subjects of
economic activity are decreasing, and the scale of profits is even decreasing in absolute terms.
All this leads to a decrease in the liquidity of enterprises, their solvency.

The drop in effective demand, characteristic of the crisis, leads not only to an increase in
non-payments, but also to an aggravation of the competition. Its acuteness is an important
external factor of financial stability.

In addition, tax and credit policies, the degree of development of the financial market,
general political stability, and property relations serve as serious macroeconomic factors for
the stability of an enterprise.

The most important signs of financial stability are the ability to pay and the availability
of resources for the development of the enterprise, which, in turn, can be attributed to the
most important not only financial, but also general economic problems. After all, insufficient
financial stability can lead to the insolvency of the enterprise, and if the financial condition
worsens, it can lead to bankruptcy, and excessive financial stability puts obstacles in the way
of the development of enterprises, burdening their costs with excessive stocks and reserves.
Therefore, it seems appropriate to consider different facets of the financial stability of
construction organizations.

Table 1. Characterization of external and internal analysis.

Division External analysis Internal analysis

Evaluation of profit, the structure
of the cost price, the reasons for
deviations from the standards of
prices and costs

Evaluation of the profitability of the
enterprise, the intensity of capital
use, the financial position as a whole

The objectives of the
analysis

Definition and evaluation:

a) property status as of the date of
the report;

b) financial stability and solvency;
¢) the intensity of the use of capital
and its profitability;

Analysis tasks d) changes in financial position;

e) distribution of profits and
attraction of other sources of capital
into circulation;

f) the relationship of the enterprise
with financial markets, suppliers and

Control, planning and
organization of the enterprise

consumers
Character of  the
information resources | Reporting data published Reliable internal information
used
. External consumers — banks, | Analysts — specialists of the
Analysis consumers . . .
enterprises, the public enterprise

Determines the relationship of the | Itis used to assess the fulfillment of
enterprise ~ with  shareholders, | the tasks assigned to the enterprise
creditors, tax authorities, its position | and to develop development
in the industry programs for the future.

Using analysis results
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Economic analysis and planning are the most important elements of construction
production management. The main function of analytical work is to reveal deficiencies, to
identify internal production reserves.

The primary task of analyzing the financial and economic activities of enterprises is to
identify the objective possibilities of organizing their normal operation in market conditions,
i.e., internal and external reserves that provide the minimum level of profitability required
for normal functioning.

The presence of various categories of users of the analytical material of the analysis
presupposes the division of the analysis of enterprises’ activity into external and internal.
Their goals and objectives inherent in each type of analysis become signs of dividing the
analysis into internal and external. Among other signs we see the nature of the sources of
information used and consumers of analytical material.

The concept of external and internal analysis according to features is presented in
Table 1.

Financial stability is the guarantee of survival and the basis for the stable position of an
enterprise in market conditions. It reflects a state of financial resources in which an enterprise,
freely maneuvers its funds. It is able to ensure an uninterrupted process of production and sale
of products, as well as to create conditions for the development of production. To assess the
financial stability of an enterprise, an analysis of its financial condition is required. The financial
condition of an enterprise can be assessed using a set of indicators that reflect the availability,
placement and use of financial resources. The analysis of the financial condition should be a
deep, scientifically grounded study of financial relations and the movement of resources in a
single production and economic process. During the analysis, it is necessary to determine the
profitability and financial stability of an enterprise, to study the efficiency of its use of financial
resources, to establish the position of an economic entity in the financial market, to
quantitatively measure its competitiveness. As well as to assess the degree of financial measures
implementation, programs, plan of financial indicators and measures developed to eliminate the
identified deficiencies and to increase the return of resources. The financial condition of an
economic entity is a characteristic of its competitiveness, i.e., solvency and creditworthiness,
use of resources and capital, fulfillment of obligations to the state and partners. The movement
of any inventory and resources is accompanied by the formation and expenditure of funds.
Therefore, the analysis of the financial condition of the enterprise, the calculation of basic
finance and economic indicators occupies a key place in our study.

2.3. Management of innovative development for the Enterprises in Investment
based Construction Industry

As aresult of the study, the following was obtained:

The intra-industry aspects of economic growth in construction are considered on the study
of the dominant directions of modern economic theory in the field of production.

A quantitative assessment of the real economic growth in construction has been carried
out on a retrospective analysis of patterns in the development of construction production
using the theory of factor models. Inertial and innovative sources of growth in construction
products have been identified.

Innovative development in modern conditions should be an object of internal planning
and management. A stable and effective operation of the enterprise is possible with proper
management and regulation of the innovative development parameters of construction
production. Statistical data on the activities of construction enterprises in the Republic of
Tatarstan were analyzed in building a simulation model. On the basis of calculations using
the method of principal components, the economic indicators of economic activity of
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construction organizations were identified, which have the greatest impact on the rate of
profit growth. Let us introduce the notation for these indicators:

XI — mechanical labor ratio;

X2 — capital-labor ratio;

X3 — fulfillment of contractual obligations;

X4 is the volume of economic ties;

X5 is the ratio of workers and engineers;

X6 — state order level.

A simulation model was chosen as the main method for studying a complex system for
managing the process of innovative development of construction production. The model was
used for constructing various options for the financial and economic state of construction
production at the planned level of total resource productivity.

The initial data for the model are: — the total return of production resources in the
allowable interval change (Viin= 0,46) < v < (Viax= 3,74).

A, K, L, M — absolute indicators obtained during the model development (1):
Y=A-K*L}-M, @)

where A is a parameter that takes into account the influence of unaccounted factors;

K is the actual average annual growth rate of fixed assets;

L is the actual average annual growth rate of the number of workers employed in the

construction industry

M — the actual average annual growth rate of material resources;

Y is the actual average annual growth rate of the volume of construction and installation works.

From the calculation of 7, the total resource productivity is determined by the formula:

atfty,
where a is the coefficient of elasticity for fixed assets;
p is the coefficient of elasticity for labor resources;
y — coefficient of elasticity for material costs.

The authors have developed models of innovative development of construction
production based on an increase in the level of total resource productivity. The quantitative
dependence of the level of innovative development on the level of resource productivity is
presented in the form of a nomogram (Fig. 2).

Level of innovation activity of the investment construction complex
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Fig. 2. Nomogram for determining the level of innovative development for the investment and
construction complex, depending on the total resource yield.
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The calculated parameters of the intensive development model make it possible to
quantitatively determine the return on production resources to ensure a given level of
innovative development of construction production. The developed nomogram greatly
simplifies the methodology for calculating the level of innovative development of
production. It can be used in the practice of production and economic activities of
construction enterprises. The groups of factors that have the most significant impact on the
final result of the financial and economic activities of a construction company have been
identified and quantified with the use of multivariate statistical analysis. Based on the study
of world experience gained in the field of microeconomic analysis, the theory of marginal
utility and productivity of production factors, the work carried out calculations to determine
the level of production at which a construction company will receive maximum profits or
minimum losses, using two principles:

— the first involves comparing gross income and gross costs;

— the second is a comparison of marginal revenue and marginal cost. The comparison of
marginal revenue to marginal costs is most effective in solving the problem of maximizing
the mass of profit. Comparison of proceeds from the sale of construction products with total,
as well as variable and fixed costs is used to determine the highest rate of profit growth. A
necessary condition for making a profit is a certain degree of development of construction
production, which ensures an excess of proceeds from the sale of products, works and
services over production costs. The main factor chain that generates profit can be represented
by the following scheme:

— costs of construction production;

— the volume of construction production;

— profit.

The components of this scheme should be under the constant attention and control of the
heads of construction companies.

2.4 Methodology for the analysis development of a simulation model and the
process management of innovative development in construction production

This paper investigates the functional relationship between the volume of construction
production, the cost of work and profit.

In foreign practice, this problem is solved on the basis of organizing cost accounting
according to the «direct costingy» system, which is a necessary attribute of a market economy.
The main attention in this system is paid to the study of the behavior of resource costs
depending on changes in the volume of construction production, which allows one to make
quick decisions on the normalization of the financial condition of the enterprise.

The approach considered in this study makes it possible to achieve a high degree of
production and financial accounting, analysis and management decision-making. The authors
found that there is a close relationship between the financial stability of a construction
company and the level of economic development. It has been substantiated that an increase
in the level of innovative development of construction production leads to an increase in the
financial strength of the enterprise. The revealed relationship served as the basis for the
formation of an algorithm for managing the innovative development of a construction
enterprise based on the regulation of the structure of production costs. The proposed
methodological approaches have made it possible to develop various financial strategies for
the development of a construction company. The authors proposed a methodology for
developing a simulation model for analyzing and managing the process of innovative
development of construction (Fig. 3).
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Fig. 3. Algorithm of the simulation model for determining the profit from the sale of construction
products at the planned level of innovative development of construction production.

The basis for the construction of the model were: a nomogram of the dependence of the level
of innovative development of construction production on the total resource productivity, the
conditions for the resources’ interchangeability, optimal combinations of technical and
economic indicators, multivariate equations of profit, volume of work performed. The total
output of production resources is taken as a variable feature.

3 Results and discussion

3.1 The relationship between the financial stability of a construction
organization and the level of economic development

In the course of research, the authors found that there is a close relationship between the
financial stability of a construction organization and the level of economic development.

This is confirmed by the correlation analysis of the dependence of some financial ratios
on the level of innovative development of construction production.
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The dependence of the share of working capital in the assets of the organization and the
share of inventories in current assets with the level of profit is parabolic in nature and has a
high correlation coefficient. An increase in the level of innovative development of
construction production by 1% leads to an increase in the financial stability ratio by 2.911
units and an increase in the return on equity by 1.529 units. An increase in the margin of
financial strength by 0.1% is achieved by increasing the level of innovative development of
construction production by 10%. A ten percent increase in the level of innovative
development of construction production leads to an increase in profit growth by an average
0f 0.5%. Thus, an increase in the level of innovative development of construction production
leads to an increase in the financial strength of the organization (Table 2).

Table 2. Results of the conducted research.

Indicators Theoretical regression line equation
Y | Net profit i
Y1 | Intensification level
. Y=-1562.13+ 53,59 X1
XI Coverage ratio R=0.295
Y =-7693.45+172.92 X2
X2 | Absolute liquidity ratio R=0.558
X2=0.051+0.103 YI R=0.413
X3 | Share of working capital in current assets E : (1)3762394'873_ 409.04 X3+ 38597 X3
X4 | Share of inventories in current assets E: g‘g)l(); 175 2227.585 X4 +29.668 X4
. Y=13733.37-437.957 X5 +4.308 X5
X5 | Autonomy ratio R=0814
. . Y =3344,27 + 26,38 X6
X6 | Maneuverability ratio R = 0,641
. . . Y =3552.04+5.61 X7
X7 | Equity to borrowed capital ratio R=0419
. X8=92.534+1.529 Y1
X8 | Return on equity R=0310
. . . . X9=-67957+2911Y1
X9 | Financial stability ratio R =0757
. X10=166.516 +2.908 Y1
X10 | Return on investment R =0.356
XII=1.170+0.166 Y1
XII | Return on asset R = 0.656

The revealed dependence served as the basis for the formation of an algorithm for
managing the innovative development of a construction organization based on the regulation
of the structure of production costs.

The proposed approach allows one to achieve a high degree of production and financial
accounting, analysis and decision-making management.

An increase in some costs in relation to other, fixed costs leads to an increase in the total
amount of production, but after a certain moment the additional production obtained from
the addition of the same additional costs will become less and less. This decrease in additional
income is due to the fact that new «doses» of changing resources are combined with fewer
and fewer fixed resources. All of the above mentioned is the law of diminishing returns. In
this regard, managers are faced with the task of choosing the most optimal option for the
development of a construction organization.

After this stage, measures are being developed to increase the level of innovative
development of construction production. The development of a development strategy for a
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construction organization is based on planning the level of innovative development and
determining the rate of profit growth. On the basis of the theoretical parameters of the model,
the value of the theoretical growth rate of the volume of construction production is determined.

The size of the profit earned makes it possible to predict the activities of a construction
organization and manage all types of resources with the aim of the most profitable
development strategy (Fig. 4). The studies carried out give an idea of the growth of profits
and the financial position of a construction organization at certain levels of innovative
development of production.

Assessment and analysis of the current level of innovative
development of construction production

v

Planning the level of innovative development of construction
production with the aim of more efficiententerprise functioning

v

Identifying revenue of sale of construction products at the planned
level of innovative development of construction production

v

Identifying profit level and increase in profit based on costs
sharino into variable and fixed narts

v

Identifying the activity safety limit for a construction enterprise at
the planned level of intensification of construction production:
identifying profitability threshold and financial strength margin

v

Development and analysis of the model variant of intensive
development of a construction organization. Identifying
changes in technical and economic indicators in technical and

A

Ves

Continue selection of innovative
development the construction

No

\ 4

Choosing the best option for enterprise development
and the level of innovative development of construction
production

v

Development of measures to increase the level of
Intensification of construction production

Fig. 4. Enlarged control scheme for the intensification of construction production.
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4 Conclusion

The result of the simulation model is the forecast of the level of innovative development of
construction production, the rate of replacement of the number of employees with basic
production assets, mechanical and capital-labor ratio of the construction enterprise, profit and
volume of construction production at various levels of total resource efficiency. Further analysis
involves the development of options for a strategy for the innovative development of production.
The proposed new methodological approach can be used in the practice of in-house planning of
construction organizations. It allows one to manage the process of innovative development
of construction production, to influence its level, while achieving optimal use of resources.

In the work, the calculations of the coefficients of the interchangeability of resources are
carried out. According to its economic content, the indicator determines the efficiency of
construction production, since it provides a commensuration of the result of production (Y)
and the total costs of living and materialized labor (in a single labor expression). This
indicator can be taken as a generalizing indicator when assessing the economic efficiency of
the production activities of construction organizations. The paper investigates the
relationship of the generalizing indicator with local indicators characterizing the
effectiveness of the use of the three main elements of the production process (living labor,
objects and means of labor). Calculations show that the higher the level of labor productivity
and capital productivity, the higher the value of the generalizing indicator. Since the change
in labor productivity, capital productivity and material intensity of production is of a
multidirectional nature, the calculations of the generalizing indicator allow us to assess the
efficiency of using the totality of production resources.

The work builds a simulation model for the analysis and management of the innovative
development process and construction production. On the basis of simulation modeling,
various scenarios of intensive development are considered, which served as the basis for the
development of a mechanism for the effective functioning of a construction enterprise and of
management decisions monitoring.

The forms and methods of stimulating the economic growth of construction enterprises
have been substantiated. In modern conditions of development of market structures,
improving the system of relationships between participants in the investment process is a
significant reserve for economic growth.

It seems appropriate to consider the management of relationships between participants in
the investment process in the following three aspects:

- economic;

- organizational,

- legal.

The economic aspect consists of creating a motivational mechanism that encourages
participants to strictly adhere to contractual conditions.

The organizational aspect includes the improvement of the system of contractual relations
as a tool for managing the intensification process, as well as the scientific justification of
contractual terms. This is to justify the choice of economic partners, the development of the
procedure for negotiating and concluding contracts based on object-to-object schedules of
interaction between construction participants.

It is also important to take into account the probabilistic nature of construction production
in order to increase the level of reliability of the system of relationships between participants
in the investment process.

The legal aspect is to create an effective system of property liability. This requires the
improvement of methods for determining economic losses.

The developed algorithm makes it possible to simulate various states of the economic
activity of a construction organization to predict the profit and growth rates of construction

11
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production, as well as, on the basis of the forecast, to plan the optimal volume of construction
production and the necessary production resources, taking into account their
interchangeability and the level of profit.
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