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ABSTRACT:
Methodical approaches to the analysis of the efficiency
of fixed assets use in building organizations on the
basis of economic-mathematical models are offered.
The sequence of calculations of analytical indicators of
the main means of resources, which allows to obtain a
reliable assessment of their effectiveness, is
developed. The composition of factors and reserves for
increasing the efficiency of the fixed assets use is
revealed and specified, that will enable to raise the
return on assets and profitability of building
organizations fixed assets. 
Keywords: Building organizations, fixed assets,
efficiency of fixed assets, linear models

RESUMEN:
Han sido propuestos enfoques metódicos de análisis de
eficacia de utilización del activo capital de las
empresas constructoras sobre la base de los modelos
económico-matemáticos. Ha sido elaborado el orden
del cálculo de los indicadores analíticos del activo
capital, que da la posibilidad de apreciar su eficacia de
una manera cierta. Han sido revelados y precisados los
componentes de los factores y de los recursos de
mejora de eficacia de utilización del activo capital, que
dará la posibilidad de mejorar el rendimiento de capital
y rentabilidad del activo capital de las empresas
constructoras.
Palabras clave: Empresas constructoras, activo
capital, eficacia de utilización del activo capital,
modelos lineales

1. Introduction
The concept of resource efficiency implies the need to improve the system of resource provision
for the activities of organizations in order to increase resource use efficiency, as well as carrying
out comprehensive analysis, which includes providing, identifying and mobilizing existing and
potential reserves. The main objective of carrying out the analysis of the efficiency of contracting
construction organizations productive resources use is the timeliness of studying of changes in
economic processes that either threaten to withdraw the organization from a given direction or
rate of development, or indicate the emergence of additional reserves, which will enable its quick
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conversion into an effective mode of operation (Mykytyuk, 2008). The value of the carried out
analysis of production resources depends on the timely use of the analytical information and the
way it affects the processes of production and sales of building products (Soroka, 2015).
The provision of organizations with essential facilities in the required quantity and range, the
degree of their use are among the determinants of raising the efficiency of construction
(Karabanyk & Mykytyuk, 2018).
Fixed assets are the material and technical base of production, the foundation for its improvement
and development. This process takes place by both increasing the potential of fixed assets
(extensively) and increasing the efficiency of their use (intensively). Significant increase in fixed
assets leads to complications in the technical re-equipment of production, moral and physical
aging of equipment, which reduces the efficiency of its use and the possibility of conversion.
Therefore, it is more economically justifiable to increase the time of operation of the equipment, to
load the available park to the full extent, to maintain its operation in the most qualified way, etc
(Mykytyuk & Soroka, 2015).
The issues of analysis of the provision of organizations with the fixed assets have been paid
attention in the works of such scholars as  Z. V. Zadorozhnyi (Zadorozhnyi, 2013), N. O.
Kovalchuk (Kovalchuk & Pobizhan, 2017), B. M. Lytvyn (Lytvyn, 2004), M. R. Luchko (Luchko,
2013), N. I. Pylypiv (Pylypiv & Matiieshyn, 2014), A. D. Sheremet (Sheremet & Sayfulin, 2003),
Ch.  Homburg (Homburg, 1992), A. Marion (Marion, 1999) and others.
The works of these scientists constitute the basis for formation and development of the conceptual
principles for the analysis of use of enterprises resources. However, changes in market conditions,
instability and a number of other characteristics of the national economy in general and of building
construction organizations in particular, actualize the need for theoretical substantiation and
development of methodological approaches to the analysis of the efficiency of building
organizations fixed assets use, adaptable to present continuous, focused on modeling their
development strategy taking into account  changes in external and internal environment of their
operating (Mykytyuk Y. , 2019).

2. Methodology
The methodological basis of the research s includes a set of dialectical methods, latest views and
scientific theses of the leading scientists at the analysis of the efficiency of use of construction
organizations fixed assets.
To accomplish this task, the following cognition methods were used, namely: induction and
deduction (at the stage of collection and systematization of the information for carrying out the
research, in the process of theoretical comprehension and improvement of organizational and
practical foundation for increasing the efficiency of use of fixed assets); comparison, abstraction,
analysis and synthesis (to ensure systematic approach to solving certain problematic issues of
analysis of fixed assets use); expert assessments and abstractions (aimed at substantiating the
choice of significant factors and indicators of the efficiency of the fixed assets use); economic and
mathematic methods and formalization (to develop a method for analyzing and modeling the
efficiency of construction organizations fixed assets).

2.1. Methods of analysis of interdependence of fixed assets use
and financial indicators of a construction organization activity
The research proposers the methodical approach to carrying out the analysis of interdependence
of the indicators of: net income from sales of products y1k, gross profit y2k, balance (amount of
current and non-current assets) y3k, fixed capital y4k, current assets u1k, non-current assets
u6k, production stocks u2k, long-term liabilities u3k, current liabilities u4k, fixed assets u5k,
material expenses u7k, labor costs u8k.
Further, on the basis of analysis of the fixed assets of the PrJSC PBO "Lvivmiskbud", a model was
developed to show separately the dependence of gross profit, net income on sales of products and
balance, fixed capital on the fixed assets, non-current assets, current assets, inventories, long-
term liabilities, current liabilities, material expenses and labor costs.
Schematically, the model of financial indicators of the construction organization performance is
shown in Figure 1.



Figure 1
Scheme of interdependence of indicators 
of the building organization performance

Methods of analysis of trends of constituent elements of fixed assets and indicators of results a
contracting building organization performance based on the construction of a multi-factor linear
model (3) are used.



2.2. Algorithm of analysis of provision with the fixed assets and
their efficiency
The analysis of provision with the fixed assets, carried out on the example of the PrJSC PBO
"Lvivmiskbud", covers the sequence of calculations and qualitative generalizations summarized in
the following algorithm. (Krupka Ya.D., 2013)
Algorithm. Analysis of the availability and efficiency of the fixed assets.
1. To establish the values of productivity indicators yi(t), i=1,…,ny (1), where ny is the number of
these indicators.
2. To establish the values of the components of the fixed assets ui(t), i=1,…,nu (1), where nu is
the number of these components.
3. To carry out qualitative analysis of the dynamic dependencies yi(t), ui(t), identifying the
behavior of the economic object, the impact of the fixed assets on its productivity.
4. To construct a linear model of productivity of the fixed assets (3).



5. Analyzing the values of the parameters of the linear model (p.4), to determine which
components of the fixed assets cause significant direct and inverse effects on the financial
indicators of the enterprise performance, to identify factors that have little effect on it.
6. To establish economic conclusions concerning the influence of the components of the fixed
assets on the financial indicators of the enterprise performance and to develop proposals for the
further effective management of the of fixed assets structure.
7. If during the investigated period of time the economic behavior of the enterprise substantially
changed, to repeat pp. 3-6 for different fragments from the observation period.
8. Having selected the components of the fixed assets that significantly affect the financial
indicators of the enterprise performance, to construct a nonlinear model in the form of the
production function of profit indicators, recorded by means of using a multidimensional degree
polynomial (7).
9. To carry out a qualitative analysis of the nonlinear model of dependence of profit on the
structure of the fixed assets. To establish the regularity of the economic behavior of the
enterprise, to reveal financial, technological and organizational-planning aspects of influence of the
fixed assets structure on the financial indicators of the enterprise performance.
10. On the basis of the established rules of influence of the structure of fixed  assets on the
financial indicators of the enterprise performance to develop recommendations how to improve
management of provision and use of the fixed assets, taking into account qualitative patterns and
quantitative indicators regarding the optimal structure of the fixed assets.
The described algorithm defines the sequence of calculations and operations of qualitative and
quantitative analyses concerning the availability and efficiency of the fixed assets use by a
construction organization. Graphically, this algorithm is depicted in the diagram below (Figure 2).

Figure 2
Scheme of calculations and analysis in the research of the impact of the 
fixed assets structure on the profitability of a construction organization

 

3. Results
According to equations (3-4), a linear model of dependence of the PrJSC PBO "Lvivmiskbud"
productivity (1) on the values (2) that affect it, is constructed. As a result of analysis of the
parameters of this model, obtained over the entire observation interval k=1,…, 60, it was found
out that the discovered model is inaccurate and its parameters do not have an economic
interpretation. Further, model (3) was constructed for quantities (1-2), standardized for the units:



but that experiment did not lead to solutions that have an economic content.
Consequently, this negative result of the linear model (3) construction for the entire observation
interval of the PrJSC PBO "Lvivmiskbud" shows that the parameters of the mentioned model must
be identified separately for three different periods of the organization economic activity - decline
(1-15 months), changing period (14 -25 months), sustainable development (24-60 months)
In order to identify the influence of certain factors (2) - the elements of the structure of capital on
the efficiency (1), the separate linear models (3-4) for three periods of time from the whole
observation period for the PrJSC PBO "Lvivmiskbud" were separately constructed.

T1=[1,…,15]; T2=[14,…26]; T3=[26, 60].                           (10)
The attempt to construct a model (3) for the PrJSC PBO "Lvivmiskbud" for three periods of time
(10) for all 8 parameters (2) also led to substantially inaccurate results, according to which the
financial indicators of an organization performance depends only on current assets and inventories
(Figure 3 (a)).

Figure 3 (a)
Chart  of the coefficients magnitude of the linear multi-factor model of net income 

from sales of products y1 for three periods of time (10) of the PrJSC PBO "Lvivmiskbud" 
without taking into account the circulating capital. The parameters correspond to the 

values u3,...,u8 in accordance with (2)

Therefore, taking into consideration the immutability of the conditions for provision with the
circulating capital and production resources over three segments of time (10), model (3) was
constructed for values (2) without current assets and inventories. The result - the values of the



parameters a of the model (3) for the standardized values (9) are shown in the charts (Figure 3
(b-c)).

Figure 3 (b)
Chart of the coefficients magnitude of the model of the linear model of gross profit y2 for 

the three time segments (10) of the PrJSC PBO "Lvivmiskbud" without taking into account t
he circulating capital

-----

Figure 3 (c)
Chart of the coefficients magnitude

of the linear model of balance



Analyzing the significance of these parameters, it is easy to note that, along side with
improvement of the productivity of an organization, the impact of long-term liabilities, whose
magnitude is directly proportional to net income from product sales on its income is diminished, as
the whole, that is, the strategy of minimizing these liabilities is unacceptable - obviously, it is
necessary to look for their optimal value. Other liabilities, in particular wage arrears, are inversely
proportional to sales net revenue and, with improved productivity of an organization their impact
on profitability is dwindling into nothing.
The impact of fixed assets on the productivity of the PrJSC PBO "Lvivmiskbud" remains unchanged
and low during all the three identified periods of time. This indicates almost entirely non-renewal
of fixed assets.
During the "collapse", the impact of non-current assets of the PrJSC PBO "Lvivmiskbud" was
positive, but less than other factors. After intensifying the organization activity and in the course
of its sustainable development, just non-current assets are the most influential on its income. If
obligations to banks that have a similar effect with increasing productivity lose their significance,
the role of non-current assets remains constant.
Material expenditures of the PrJSC PBO "Lvivmiskbud" have a negative impact on income and with
improvement of the financial results of the organization their importance decreases. This is
obvious, since they are part of the opposite account article.
During the recession, labor costs significantly influenced the profitability of the PrJSC PBO
"Lvivmiskbud". Subsequently, during the intensification of the production and its steady
development, their influence significantly decreased.
Thus, comparing the influence of the main elements in the structure of the capital of the PrJSC
PBO "Lvivmiskbud" with the influence of the main types of resources - material, fixed assets and
labor, we note that the current assets make a generally greater impact than the allocated
resources. Of the latter, the financial indicators of the organization performance during its growth,
are influenced most by the cost of material resources, and this impact is inversely proportional.



Little negative impact of the fixed assets on the income during the economic growth of the
organization (the third period) shows that it did not ensure the full use of the fixed assets, and
that use decreased in comparison with the second period - the period of "intensification".
Charts of such production functions of the behavior that represent the three-dimensional
dependence projection (8) are shown in Figure 4 (a-b).

Figure 4 (a)
Graph of dependence of the net income from sales of products y1 of the PrJSC 
PBO "Lvivmiskbud" on improvement of the fixed assets u5 and material costs u7

-----

Figure 4 (b)
Graph of dependence of the net income from sales of products y1 of the PrJSC

PBO "Lvivmiskbud" on the volume of the fixed assets u5 and labor costs u8



Analyzing the graphs of dependence of the net income from sales of products on the main types of
resources (Figure 4 (a)), we observe that the increase in material expenditures leads to some
slowdown in the financial results, which, however, is faster than the growth of productivity as a
result of improvement of the fixed assets. On the contrary, improvement of the fixed assets leads
to a little but accelerated growth. Thus, the optimal management of distribution of the resources
between the fixed assets and material expenditure corresponds to the line of the f rise on the
plane in Figure 4 (a).
Carrying out the same analysis of dependence of the net income from sales of products, on the
value of the fixed assets and on wages (Figure 4 (b)), we observe that raising wages leads to a
rapid but slowing down productivity growth which reaches some maximum, after which a decline
in productivity begins. It is important that the graph in Figure 4 (b) shows the real data, and on
this plane some decline in production begins depending on the size of wages. That is, the wages
fund at the PrJSC PBO "Lvivmiskbud" is close to optimal (although the analysis does not say
anything about the optimality of its structure). From the graph in Figure 4 (b), which corresponds
to the area of data defining (1), it is evident that the average value of the fixed assets falls to the
bottom of the saddle basin, that is, in the organization unfortunately, there is a tendency to the
worst possible use of the fixed assets.
An explicit stock of production functions obtained for the indicators (2) of the PrJSC PBO
"Lvivmiskbud", is shown in Figure 5.

Figure 5
Algebraic record of multidimensional production 

functions of the PrJSC PBO "Lvivmiskbud"



The analysis of the production functions of the PrJSC PBO "Lvivmiskbud" shows that the
organization is generally stable its development is close to optimal, especially as regards the size
of the wage fund and the volume of material expenditures. However, the size of the fixed assets of
this organization will remain far from the desired values.
Since the income and gross profit of an organization show the same qualitative behavior, while the
balance and its fixed capital reflect its relatively stable state concerning the change in the values
(1) that affect it, the gross profit y2. is taken for the further study of the impact of various
resources on the PrJSC PBO "Lvivmiskbud" performance.
Based on analysis of the established production functions, linking the indexes of the organization
profitability with the most important structural elements of the fixed assets, a number of essential
regularities of the organization production activities, productivity of use, updating and replacement
of the fixed assets are established.

4. Conclusions
Summarizing the problem, it can be stated that the method has been developed to study the
structure of the fixed assets of the construction industry organizations, their dynamic change and
their impact on the overall financial indicators of the organization performance. This method is the
complex combination of a number of links of qualitative analysis of economic, technological and
financial regularities and computational modeling of these regularities followed by their
quantitative and qualitative analysis.
For the preliminary study of the influence of the fixed assets structure on the productive forces of
the organization, methods of qualitative analysis of trends of the constituent elements of the fixed
assets and indicators of the productivity of the organization are applied.



For the time periods of the uniform economic behavior of the organization of, the method of
constructing a linear model that reflects the dependence of productivity indicators on the
structural elements of the fixed assets, followed by analysis of the obtained model and economic
interpretation of the qualitative and quantitative values of the model parameters, is used.
On the basis of the linear model of dependence of productivity indicators on the structural
elements of the fixed assets, it was established which of them have the most positive and
negative impact on the profitability of the organization.
For the elements of the fixed assets structure that have the most noticeable influence on the
profitability of the organization, a number of nonlinear production functions, given by
multidimensional degree polynomials, are constructed.
For the first time, for determination of the parameters of these behavioral functions, methods of
regularized identification combining Tikhonov regularization method with reduction of the degree
of approximating multidimensional polynomial, are used.
In particular, it has been proved that in modern conditions provision with the fixed assets is
improved slowly, and this provision should correspond to the growth rate of the organization
efficiency and to the extensive parameters of this process. Under the condition of too fast increase
of volume of the fixed assets, in especially at the beginning of the implementation of a new
project, their efficiency is reduced. Insufficient provision with the fixed assets slows down
overcoming past negative tendencies, reduces the success of production projects. In particular,
violation in the structure of fixed assets entails a general decline of the  capital productivity.
On the basis of the research, which was carried out, a set of recommendations aimed at improving
management of the fixed assets taking into account the economic trends of the market, the
financial state of the organization, the organizational peculiarities of managing it, as well as the
technological characteristics of exploitation of the fixed assets in contract building organizations
was elaborated.
The developed method of research, substantiated on the basis of research and modeling of the
PrJSC PBO "Lvivmiskbud", is generalized for the case of arbitrary enterprises of the construction
industry and its application for another separate organization is tested.
The practical use of the developed method of dynamic and structural research of the fixed assets
impact on the financial indicators of the organization activities confirms its high practical efficiency
and shows that it is suitable as a tool for studying the economic state of an organization and as
means to support decision-making in planning management of the fixed assets.
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