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Purpose. Renewal of fixed assets is the most important factor in ensuring sustainable
development and competitiveness of enterprises. The process of updating fixed assets is a fundamental
aspect of investment activity, directly affecting production efficiency and long-term growth. The
purpose of this study is to develop and analyze a mathematical model that describes the dynamics of
equipment replacement, taking into account the growth rates of the cost of fixed assets, their return on
investment and service life. The study tests the hypothesis that optimizing the processes of updating
fixed assets increases the efficiency of production systems by increasing their productivity and
promoting sustainable technical development.

Design / methodology / approach. The study uses a quantitative and analytical approach using
economic and mathematical modeling to describe the process of updating fixed assets. A structured
scheme of the dynamics of equipment renewal is proposed, which allows assessing changes in the age
structure and proportions of fixed assets over time. In addition, an optimization approach has been
developed that takes into account an indicator that quantifies the change in return on investment during
the technical update of fixed assets. Using balance sheet calculations, the study models investment
scenarios and assesses the impact of different renewal strategies on production growth.

Findings. The analysis revealed the main patterns of fixed asset renewal and their impact on
production efficiency. In particular, it was demonstrated that the total cost of fixed assets has a
consistent growth trajectory over time. Equipment renewal also affects the age structure of fixed assets,
affecting overall production efficiency.

The coefficient that takes into account the return on assets is a key indicator that shows that when
the return on assets of new equipment exceeds the return on assets of existing equipment, the growth
rate of production outpaces the growth rate of fixed assets. Conversely, when the return on assets
decreases, production growth lags behind the growth of fixed assets.

The study illustrates how the choice of renewal strategy, investment intensity, and technological
quality of new equipment together determine the overall efficiency of fixed asset replacement
programs.

Practical implications. The proposed model and optimization approach provide enterprises with
valuable tools for strategic investment planning and fixed assets management. In particular, taking into
account the resource innovation coefficient, enterprises can make more informed decisions on the
timing and scale of equipment renewal. The results obtained can be used to optimize investment
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strategies in order to achieve higher production efficiency. The model can be applied to various
industries where capital-intensive production requires constant updating of equipment and
technological progress.

Originality / value. This study contributes to the field of innovative renewal of fixed assets by
introducing a new mathematical model for analyzing and optimizing this process. The inclusion of the
resource innovation coefficient offers a new approach to measuring the impact of innovations on
production efficiency. The results of the study create a theoretical basis for future research on
investment decision-making and serve as a practical guide for enterprises seeking to improve the
efficiency of their activities through optimal strategies for updating the technical base.

Key words: fixed assets, return on assets, renewal, innovation, growth rate, resource innovation
coefficient.

Problem statement

Effective renewal of fixed assets is a key factor in ensuring the stable development of the enterprise.
However, the choice of the optimal strategy for the reproduction of fixed assets is complicated by the need to
take into account many factors that influence this process, in particular, the investment capabilities of the
enterprise, the service life, and the growth rates of the cost of fixed assets, the return on investment of new
and old equipment. Uncertainty in making decisions on replacing equipment can lead to a loss of productivity
and a decrease in the efficiency of the enterprise's activities and competitiveness. Thus, it is relevant to study
the quantitative patterns of the dynamics of the renewal of fixed assets and to develop economic and
mathematical models that will allow predicting these dynamics, assessing the impact of innovative
components on the growth rates of the relevant resource flows and finding optimal options for investment
decisions.

Hypotheses formulation and presentation of goals

The article tests the hypothesis that optimizing the process of updating fixed assets allows for an
increase in the efficiency of the production system, in particular the growth rate of production volumes, due
to more rational use of investment resources and updating of fixed assets, taking into account their
productivity.

The purpose of the article is to develop and analyze models of the dynamics of updating fixed assets,
taking into account the growth rate of their cost, return on investment, and innovative characteristics of new
equipment. The research is aimed at identifying quantitative patterns in the process of replacing existing fixed
assets with new ones, developing and assessing the impact on the growth rate of production volumes of an
indicator that characterizes the change in return on investment, as well as forming optimization approaches to
the effective technical development of enterprises.

Analysis of recent research and publications

The issue of renewal of fixed assets and its impact on the innovative development of enterprises is the
subject of research by many scientists. Considerable attention in the economic literature is paid to the issue of
reproduction of fixed assets, which includes simple and extended renewal of production funds. Studies show
that the renewal process affects not only the technical level of production, but also the economic indicators of
enterprises, in particular labor productivity, cost of production and profitability. A number of works by
domestic and foreign scientists have studied the theoretical aspects of the formation and effective use of fixed
assets [1-7].

Methodological approaches to the analysis of the dynamics of fixed assets are based on the concepts of
capital circulation and the accumulation of resources to finance the processes of renewal of fixed assets. In
works [8-13], attention is focused on the use of mathematical models to predict the renewal rates and their
impact on the economic indicators of enterprises.
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The developments considered in the literature were to some extent used by us for quantitative
assessment of the effectiveness of innovative renewal of fixed assets, as well as in approaches to solving the
currently insufficiently studied problem — modeling the renewal process of fixed assets for the purpose of
optimization, taking into account a number of factors that influence it.

Thus, the study of the patterns of the dynamics of renewal of fixed assets remains a relevant area of
research, which has both theoretical and practical significance. Further development of this area will
contribute to the improvement of methods of management of production assets and increasing the efficiency
of investment processes at enterprises.

Research methods
The methodological basis of this study is based on a combination of quantitative modeling,
mathematical analysis and optimization methods. The study is devoted to the process of innovative renewal
of fixed assets, the study of the dynamics of equipment replacement, investment efficiency, the impact of
innovations on production growth. The following research methods were used: economic and mathematical
modeling, balance sheet method, modeling of investment strategies, optimization approach, comparative
analysis of renewal scenarios, verification of empirical data.

Presentation of the main material

One of the main areas of investment activity of enterprises is the expanded reproduction of fixed assets.
Accumulation resources are used for simple reproduction of FA, replacement of existing equipment with
more advanced ones, updating technologies, reconstruction and new construction. There is a certain capital
circulation. The introduction of new FA requires corresponding capital expenditures. During operation, the
self-sufficiency of the spent funds is achieved through depreciation and profit, and an accumulation fund is
created to finance the acquisition of new production assets. These new FA, even with their unchanged cost,
already have new qualitative characteristics.

The methodology for analyzing the dynamics of fixed assets is based on the use of the scheme of their
renewal developed by us, presented in Fig. 1, which depicts their movement over time. The specified scheme
is considered in the variant T of periods (years) of equipment service and for the growth rate of the cost of
fixed assets (77;.).

Year 0 Year 1 Year 2 Year 3
1- r13 1]3 - 1]3
n n - r14 I]4
rl2 Il2 rl2 N rl5
I.lT—l rlT—1 rlT—1 I.lT—l

Fig. 1. General model of the dynamics of the renewal of the FA for rates ng

Source: own development.

To describe the renewal process, the diagram uses relative values that do not affect its essence.
Each column of this diagram contains the FA that are in operation in the current year under
consideration. According to the diagram, FA with a value of 1 are operated for the last year and are replaced

by new funds with a value of n3 in the next year of the production system’s operation. FA with a value of n
are operated for the penultimate year and are replaced by new funds with a value of n*, etc. The retirement
of funds and their replacement with new ones are shown in the diagram by arrows.
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Let us build, for example, a quantitative scheme for equipment renewal at given renewal rates (nz =1.1 —
FA growth rates, FA service life T = 3) (Fig. 2).

Years  YearQ Year 1 Year 2 Year 3
1- 1.331 1.331 1.331

1.100 1.100 —» 1.464 1.464

1.210 1.210 1.210 - 1.611

P 3.310 3.641 4.005 4.406

Fig. 2. Model of the dynamics of the renewal of the FA for T=3 and n = 1.1

Source: own development.

This scheme of replacing existing equipment with new ones allows us to analyze important properties of
this process. The age structure and proportions between age groups of fixed assets are described from the
point of view of the time factor. From the point of view of the change in time of the total cost of FA, it can be
seen that over time their total cost changes at a constant rate. The developed scheme can be generalized for
any growth rates of fixed assets and their service life. This scheme also allows us to analyze the dynamics of
production volumes, the number of employees and other parameters of the production system.

Based on the above scheme, we will simulate the dynamics of equipment renewal at the return on
investment, which is different for existing and new equipment. This will allow us to simulate the dynamics of
production volumes. We will denote the return on investment of existing and new equipment as f; and £,
respectively.

Taking into account the return on investment indicators calculated for existing and new equipment, the
scheme of production dynamics is as follows (Fig. 3).

Year 0 Year 1 Year 2 Year 3
fil- foni fon fon =
finr fing = fon# fon#
fing fing fing - f2r115:

Fig. 3. Diagram of production dynamics for existing and new equipment

Source: own development.

According to the scheme (Fig. 3), the growth rate of production in the first replacement period is
determined by the ratio:

fonp+fi(mp+ng)
=2 1.1
P p@+npnd) (1.1)
This relationship can be expressed in the following form:
fonp+fi 1+np+ng —f1
= 1.2
1P fi(1+np+nE) (1.2
After dividing the numerator of the fraction by the denominator, we get:
f
Np = ﬁKon +1- Kvyba (1.3)

where K, - the renewal rate of fixed assets; K,,,, — the rate of disposal of fixed assets.
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The rate of disposal is determined by the expression:
Kvyb = Kon - ArlFr (14)
where Any — growth rate of the cost of FA (Angy = ng — 1).
Thus, the growth rate of production is:

£
Np = ]TiKon +1— Ky + Ang (1-5)
or
f
Np =1f + f_j —1 Kon- (1-6)

Therefore, the growth rate of production is equal to the growth rate of FA plus some “innovation
additive”. In this equation, we have introduced a new indicator — the resource innovation coefficient Kifl,
which is defined as follows:

KE = %— , (1.7)

where f; — return on investment calculated for operating FA,; f, — return on investment for new (innovative)
FA.

If both capital providers are the same, the resource innovation coefficient is zero, and the growth rate
of production will coincide with the growth rate of the FA. Therefore, the obtained dependence can be
presented using the resource innovation coefficient and in the following form:

Np =N + Kifl Kon, (1.8)
where K[ — the resource innovation coefficient.

In its economic sense, the resource innovation coefficient Kl-’,‘; characterizes the change in the return on
assets in the process of updating the equipment.

The given resource innovation coefficient is greater than zero if the return on assets of new equipment
is greater than the similar indicator for existing equipment. In this variant of updating, the growth rate of
production exceeds the growth rate of FA. Otherwise, when f, < f;, the innovation component in the
equation is negative and the growth rate of production will be less than the growth rate of FA.

In practice, in conditions of constant development of the production potential of enterprises,
continuous renewal and replacement of the active part of fixed assets is carried out. At a certain time interval,
equipment of at least 2 technical levels operates simultaneously in different proportions. Initially, the
operating equipment prevails, and at the end of the replacement interval, the share of new equipment
dominates. Depending on the intensity of the update, the period of complete replacement of equipment will
be different. Such variability involves the formulation of optimization problems that relate to the choice of
the most effective directions of technical development of production. In order to formulate optimization
problems, it is necessary to determine the optimization criterion and restrictions that must be taken into
account when choosing options for updating fixed assets. This process is dynamic and its management must
take into account certain regularities characteristic of intensive production development. If there are
appropriate dependencies between the growth rates of fixed assets and the factors that determine them, then it
is possible to consider the problems of optimal selection of controlled parameters, for example, such as the
service life of fixed assets, the relative share of accumulation, etc. To model the renewal of fixed assets at a
particular enterprise, it is necessary, first of all, to take into account its initial economic state and the
investment opportunities for changing this state. After that, it is necessary to solve the problem of choosing a
trajectory for the transition to another state of the enterprise’s production system. Let us consider the essence
of optimizing the dynamics of updating fixed assets using the following example.

Let us assume that the production system consists of a set of equipment of the same type, which can be
replaced by new equipment of higher productivity. At the initial point in time, the cost of fixed assets, the
number of employees, and production volumes are known. At the expense of depreciation and profit, an
accumulation fund is formed, which is directed to the purchase of new equipment. To simplify the
considerations, we will assume that during the renewal process, during the interval of replacing existing
equipment with new ones, the number of employees remains constant. Having investment funds at the initial
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point in time, we will purchase a certain amount of new equipment. Under conditions of a stable number of
employees, it is possible to unambiguously determine the amount of equipment that is being retired. By
means of balance sheet calculations, the increase in funds and production volumes is also found. Thus, for the
adjacent period of time, a new state of the production system is found and, accordingly, new indicators are
found — production volumes, cost of fixed assets, investment funds, and increases in production and fixed
assets. For a given accumulation rate, this process can be modeled and analyzed throughout the entire interval
of replacing existing equipment with new ones. This process is multivariate. It has several controllable
parameters. First of all, these include the share (rate) of accumulation. To accelerate the replacement of
equipment, the amount of funds for the purchase of new equipment should be increased. Thus, as a result of
reducing or increasing the share of accumulation, a correspondingly lower or higher intensity of the renewal
of fixed assets is achieved, that is, the duration of complete replacement is reduced or increased. The
dynamics of production volumes also changes, which is determined by the productivity of new equipment
under the condition of a given number of employees. In turn, when regulating the intensity of the renewal of
fixed assets, the demand for products or other restrictions on its production should be taken into account.
Labor resources, along with investment funds, are the second important parameter that regulates the
dynamics of the development of the production system. Thus, other things being equal, more intensive
renewal of fixed assets should be used to release employees.

The possibility of using new equipment for replacement, which is different in cost and productivity, i.e.
has different K/, causes significant variability in the process of updating the FA and, accordingly, the
technical development of production. This has an impact on the resource provision of the update, on the
growth rates of fixed assets and production volumes, the release of workers, etc.

Let us illustrate the approach to modeling the process of updating fixed assets using the resource
innovation coefficient K/, (Table 1). Let us assume that at the beginning of the update the production system
consists of 10 units of the same type of equipment. Each unit of existing equipment has a cost of 7 c.u., and
productivity is —4 (units). Each unit of new equipment has a cost of 30 c.u. and productivity is 8 (units).

Thus, the resource innovation coefficient of existing equipment is K, = —0.53, i.e. has a negative
value.

Funds for investments (capital investments) in equipment upgrades are generated through depreciation
deductions at the rate of 10 % and 20 % of the cost of products.

In Table 1, the indicator “new equipment” is given in the dimension, which means its gquantity in
physical terms.

Table 1
Technical development of production potential at K, = —0.53
Indicators Years of equipment replacement
1 2 3 10
Products 40.00 42.00 44,21 67.54
Fixed assets 70.00 81.50 94.19 228.37
Investment funds 15.00 16.55 18.26 e 36.35
New equipment 00.50 00.55 00.61 01.21
Production growth 02.00 02.21 02.43 04.85
FA growth 11.50 12.69 14.00 27.87

Source: own calculations.

Let us determine the growth rates of production volumes, which are constant throughout the
replacement interval, using formula (1.8):
Np =N+ KI:IT::I. Kon-
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To do this, we calculate its components. If the volume of investment is known, then K,,, and ny are
easily determined. Thus, in the time interval [1; 2] we have:
15
Kon =— = 0.214;

ne =22 = 1164,

Then, from the ratio (1.8), we determine the growth rate of production volumes:
np = 1.164 — 0.53 x 0.214 = 1.05.
Comparison with tabular data shows that the results of calculations using the theoretical formula and the
direct method are equivalent.

Analysis of tabular data shows that in the process of development of production potential at the
beginning of replacement, the growth rates of output volumes are 5 percent, fixed assets 16.4 percent,
investment funds — 10.3 percent. Thus, the growth rates of fixed assets are higher than the growth rates of
output volumes, and the growth rates of investment funds are between these two growth rates. At the end of
the period of replacement of existing equipment with new equipment, the growth rates of output volumes are
68.9 %, they are significantly exceeded by the growth rates of fixed assets and investment funds (226.2 %
and 142.3 %, respectively).

Thus, a negative value of the resource innovation coefficient (which means a decrease in the return on
assets) significantly reduces the growth rate of production volumes and they will be even lower than the
growth rate of the FA. This is a negative dynamic. But such a technique can be effective in relation to other
indicators — profit, labor productivity, etc. In the case of a trend of decreasing capital return, it is advisable to
increase the service life of the FA. This will reduce the renewal coefficient and, accordingly, increase the
growth rate of production.

For comparison, let us consider another example of innovative updating of the equipment resource
innovation coefficient K[ which is 0.089, i.e. is a positive value (Table 2). The initial conditions are
identical, i.e. at the beginning of the update the production system consists of 10 units of equipment, each unit
of which has a cost of 7 (c.u.), and productivity —4 (units). New equipment, which is used to replace the
existing one, has a cost of 45 c.u. and productivity 28 (units).

Table 2
Technical development of production potential at Kf, = 0.089
Indicators Years of equipment replacement
1 2 3 10

Products 40 47.92 57.52 200.08
Fixed assets 70 82.54 97.74 323.46
Investment funds 15 17.84 21.278 . 72.362

New equipment 0.33 00.4 00.47 01.61
Production growth 7.92 09.6 11.28 324

FA growth 12.54 15.2 17.86 51.3

Source: own calculations.

As the analysis of tabular data shows, at the beginning of the renewal process, the growth rates of pro-
duction volumes are 19.8 percent (and remain constant), fixed assets —17.9 percent, and investment funds —
18.9 percent. In general, it can be stated that in the second variant of technical development of production
potential, the growth rates of all indicators are higher. Thus, in the considered time interval, the growth of
production volumes occurred more than 5 times. At the same time, the cost of fixed assets increased by 4.62
times, and the amount of investment — by 4.82 times. Thus, we considered two options for replacing existing
equipment with new ones, which differ in capital efficiency and, accordingly, have different resource

174



Memoodonoeiuni achexmu ananizysants ma onmuMizayii npoyecis iHHOBAYINIHO20 OHOBIEHHS OCHOBHUX GUPOOHUYUX ...

innovation coefficients. Analysis of the obtained results showed that in the second variant of renewal, the
growth rates of production volumes are ahead of the growth rates of fixed assets and the growth rates of
capital investments. That is, qualitatively better results were obtained. This confirms the conclusion that the
option of updating existing fixed assets with new ones with a higher resource innovation coefficient is more
priority.

In addition to the funds for the purchase of new equipment, the process of updating the fixed assets may
require additional costs for the use of new premises, their reconstruction, new construction, etc. in the case of
expansion of production or its reconstruction.

Quantitative determination of the patterns of dynamics of innovative development of production should
be considered a promising area of research that has significant theoretical and practical significance. An
important result of the study is that generally accepted technical and economic indicators should be expanded
guantitatively with similar indicators that characterize the change in other resource costs as a result of
updating fixed assets. This study provides an example of such an indicator that characterizes the change in
return on assets.

Conclusions

The study of the process of updating fixed assets allows us to draw a number of important conclusions
regarding the dynamics of their reproduction, economic patterns and the impact on the efficiency of
production activities. Thus, the analysis of the model of the dynamics of updating fixed assets shows that the
growth rate of production is determined not only by the rate of renewal of funds, but also by the resource
innovation coefficient. This means that the introduction of more productive equipment allows us to accelerate
economic growth, even with limited growth rates of fixed assets.

The value of the resource innovation coefficient K/, plays an important role in determining the
efficiency of investing in new equipment. A positive value of this indicator indicates an increase in the return
on investment of new equipment, which contributes to an increase in production productivity. In the case of a
negative value of K}, the growth rate of production may be lower than the rate of renewal of fixed assets,
which requires optimization of investment decisions.

The process of updating fixed assets is multivariate and dynamic. The efficiency of technical
development of production depends on the choice of optimal parameters of renewal, in particular the service
life of equipment, the rate of accumulation and the investment capabilities of the enterprise. The appropriate
balance between these parameters allows minimizing the costs of renewal and ensuring sustainable
productivity growth.

The intensity of renewal of fixed assets depends on the financial capabilities of the enterprise, in
particular on the level of depreciation deductions and the share of profit directed to reinvestment. A higher
accumulation rate contributes to faster replacement of equipment and increased efficiency of the production
system.

Therefore, effective management of renewal of fixed assets is an important factor in increasing
productivity, ensuring sustainable economic development of the enterprise and its long-term competitiveness.

Prospects for further research

Further research should be focused on quantitatively determining the patterns of the dynamics of
innovative development of production, which is of important theoretical and practical importance. In
particular, a promising direction is the expansion of generally accepted technical and economic indicators by
including in them quantitative characteristics of changes in other resource costs due to the renewal of fixed
assets. The article provides an example of such an indicator, which reflects the change in return on assets.
Determining similar indicators for other resource factors requires further research, which will allow for a
more accurate assessment of the growth rates of production costs, profits, labor productivity, etc.

175



Bouiyexoscvra FO. B.

1. Cadonix H., Baramyk B. IliguineHHs e(heKTHBHOCTI BIATBOPEHHs Ta BHKOPUCTAHHS OCHOBHHX 3aCO0IB
IIMPUEMCTB  TPAHCIIOPTHOI Taiy3i. Exonomixa ma cycnitecmeo. 2023. Ne 51. DOI: https://doi.org/10.32782/2524-
0072/2023-51-23

2. Boek O. M., [Jomromonosa 0. A. YnpasniHHs e)eKTUBHICTIO IHHOBAIIHOTO OHOBJICHHSI OCHOBHHUX 3aC00iB
aiartianpueMcts. [Ipuasoscokutl exonomiunuii gicnuk. 2019. Bum. 6(17). C. 106-110. DOI: https://doi.org/10.32840/2522-
4263/2019-6-20

3. JlomaroBceka, O., Hikompuyk, 0., & bonmapyk, C. OcHOBHI 3aco0M MiANPHEMCTBA: METOIWKA aHAJIZy Ta
eeKTUBHICTh ~ BUKOpUCTaHHS.  Tpancgopmayitina  exomomika. 2023. Ne 5 (05). C. 7581 DOL
https://doi.org/10.32782/2786-8141/2023-5-13

4. Ky3pmin O. ExoHOMiYHa e()eKTHBHICTH BUKOPHCTAHHS OCHOBHHX 3acOOIB MiANIPHEMCTBA. Haykoeuu GicHux
HIITY Vkpainu. 2020. Ne 20(9). C. 240-245.

5. Omiiiauk T. I'., Ononpiituyk [I. O., ITmennunnii 1. C. EdexruBHicT ynpapiiHHS OCHOBHHMH 3aco0amu
arpapHux T IIPHEMCTB. Modern Economics. 2024, Ne 43 (2024). C. 73-81. DOI:
https://doi.org/10.31521/modecon.VV43(2024)-10.

6. CitkoBcbka A. O., CaBenko O. A., Kamycra M. 0. TexHiuHe 3a0e3leueHHs arpapHUX MiIIPUEMCTB 5K
(akTop MiABUINECHHS KOHKYPEHTOCTIPOMOXHOCTI. Aepocsim. 2022. Ne 1. C 53-57. DOI: 10.32702/2306&6792.2022.1.53

7. Aleksander Grzelak, Jakub Staniszewski. Relative return on assets in farms and its economic and environmental
drivers. Perspective of the European Union and the Polish region Wielkopolska. Journal of Cleaner Production. 2025. Vol.
493. DOI: https://doi.org/10.1016/j.jclepro.2025.144901

8. Komemyk O. 5.  Po3Burok iHHOBaIIiHOCTI MamMIMHOOYMIBHUX MiJNPHEMCTB Ha OCHOBI KOTHITHBHOTO
MOJIEITIOBAHHSL: CTpaTerivHi cueHapii ynpapiinas. [Ipobremu exornomixu. 2019. Ne 4 (42). C. 257-263. (Index Copernicus
International, PHIT). DOI: 10.32983/2222-0712-2019-4-257-263

9. Tenuk O. B., Koznoscekuit C. O. ExoHOMeTpHUYHE MOJEMIOBAHHS TTOKAa3HUKIB e()eKTUBHOCTI BUKOPHUCTAaHHS
OCHOBHHX 3ac00iB Jricorocrioiapchkoro mimmnpuemcrsa. Haykosuii sichux HIITY Yipainu .2019. T. 29, Ne 4. C. 28-32.
DOI: https://doi.org/10.15421/40290405

10. Comsruk JI. T, Hltedpan H. M., Maiinanuk }O. O. MonemoBanHs (iHaHcOBOTO 3a0e3NedYeHHs BIATBOPEHHS
OCHOBHOTO  KamiTally MiIIpHeMCTB. [lionpuemnuymeo ma exoHomika nionpuemcmea. 2022. Ne 3. DOIL:
https://doi.org/10.33271/ebdut/79.181

11. Chuanping Sun. Factor correlation and the cross section of asset returns: A correlation-robust machine learning
approach. Journal of Empirical Finance. 2024. Vol. 77. DOI:
https://mwww.sciencedirect.com/science/article/pii/S092753982400032X

12. Rui Wang, Zhongying Qi, Yumin Shu. Multiple relationships between fixed-asset investment and industrial
structure evolution in China — Based on Directed Acyclic Graph (DAG) analysis and VAR model. Structural Change and
Economic Dynamics. 2020. Vol. 55. Pp. 222-231. DOl:
https:/imww.sciencedirect.com/science/article/pii/S0954349X20303933

13. Frederico Belo, Yao Deng, Juliana Salomao. Estimating and testing investment-based asset pricing models.
Journal of Financial Economics. 2024. Vol. 162. DOl:
https://www.sciencedirect.com/science/article/pii/S0304405X24001685

14. Aped’epa O. B., Cadonik H. I1., Kpusetnko €. A. dakropy iHHOBAIIHOTO PO3BUTKY CHCTEMH MaTepialbHO-
TEXHIYHOTO 3a0e3MeueHHs MiMPUEMCTBA B YMOBaX HEOTEXHOOTIYHOTO BifiHOBIeHHs. Modern Economics. 2021. Ne 30. C.
13-20. DOI: https://doi.org/10.31521/modecon.V30(2021)-02

15. €menpsaoB O. 1O., Terpymxka T. O., Cumak A. B. [HHOBamifiHiCTF €KOHOMIYHOTO PO3BUTKY MiIIIPUEMCTB!
CYTHICTb, BH/IM Ta OCOONMBOCTI omiHioBaHHs [Enexkrpornuii pecype]. Exonomixa ma cycnineemgo. 2022. Bum. 3. (Index
Copernicus International). DOI: https://doi.org/10.32782/2524-0072/2022-37-44

16. €ppomin, C. OcobmuBoCTI (HIHAHCOBOTO 3a0E3MEUeHHs BiITBOPSHHS OCHOBHHUX 3acO0iB Ha MiMPUEMCTBI y
BIAMOBIMHOCTI [0 CKOHOMIYHMX YyMOB TOCHOAApIOBaHHsA. FExonomika ma cycninecmeo, 2024. Ne 69. DOI:
https://doi.org/10.32782/2524-0072/2024-69-22

17. Ctuanu O. M. AmopTu3allis B 3Ha4Y€HHI iHCTPYMEHTApil0 BIATBOPECHHS BJIACHUX IHBECTHIIHHHX PECYPCIB.
Bisnec-nasicamop: nayx.-eupoon. scypuan. 2024. Ne 2 (75). DOI: https://doi.org/10.32782/business-navigator.75-48

18. ManankeBuu B., Uy0aii B. AHaxi3 Ta BHYTpilIHIA KOHTPOJIb OMepaliiii 3 OCHOBHUMH 3aco0amu: po0ieMu Ta
crocoOu ixX BUpileHHs. Exonomika ma cycninecmeo. 2023. DOI: https://doi.org/10.32782/2524-0072/2023-58-20

19. Kevin J. Lansing. Replicating business cycles and asset returns with sentiment and low risk aversion. Journal of
Economic Dynamics and Control. 2024, Vol. 167. DOl:
https:/Aww.sciencedirect.com/science/article/pii/S0165188924001131

176


https://doi.org/10.32782/2524-0072/2023-51-23
https://doi.org/10.32782/2524-0072/2023-51-23
https://doi.org/10.32840/2522-4263/2019-6-20
https://doi.org/10.32840/2522-4263/2019-6-20
https://doi.org/10.32782/2786-8141/2023-5-13
https://doi.org/10.31521/modecon.V43(2024)-10
https://doi.org/10.1016/j.jclepro.2025.144901
https://is.lpnu.ua/ScienceLP/Research/ArticlesEdit.aspx?id=65697
https://is.lpnu.ua/ScienceLP/Research/ArticlesEdit.aspx?id=65697
http://dx.doi.org/10.32983/2222-0712-2019-4-257-263
https://doi.org/10.15421/40290405
https://doi.org/10.33271/ebdut/79.181
https://www.sciencedirect.com/science/article/pii/S092753982400032X
https://www.sciencedirect.com/science/article/pii/S0954349X20303933
https://www.sciencedirect.com/science/article/pii/S0304405X24001685
https://doi.org/10.31521/modecon.V30(2021)-02
https://is.lpnu.ua/ScienceLP/Research/ArticlesEdit.aspx?id=95767
https://is.lpnu.ua/ScienceLP/Research/ArticlesEdit.aspx?id=95767
https://doi.org/10.32782/2524-0072/2022-37-44
https://doi.org/10.32782/2524-0072/2024-69-22
https://doi.org/10.32782/business-navigator.75-48
https://doi.org/10.32782/2524-0072/2023-58-20
https://www.sciencedirect.com/science/article/pii/S0165188924001131

Memoodonoeiuni achexmu ananizysants ma onmuMizayii npoyecis iHHOBAYINIHO20 OHOBIEHHS OCHOBHUX GUPOOHUYUX ...

20. John Richard Edwards (2024).Capitalism and the return on assets employed. Some further evidence. The British
Accounting Review. 2024. Vol. 56. Issue 6. DOI: https://www.sciencedirect.com/science/article/pii/S0890838924000209

References

1. Safonik N., Vatashchuk V. (2023). Pidvyshchennia efektyvnosti vidtvorennia ta vykorystannia osnovnykh
zasobiv pidpryiemstv transportnoi haluzi [Improving the efficiency of reproduction and use of fixed assets of transport
industry]. Ekonomika ta suspilstvo. No. 51. DOI: https://doi.org/10.32782/2524-0072/2023-51-23

2. Vovk O. M., Dolhopolova Yu. A. (2019). Upravlinnia efektyvnistiu innovatsiinoho onovlennia osnovnykh
zasobiv aviapidpryiemstv [Performance management of innovative renewal of the aviation enterprises’ basic assets]
Pryazovskyi ekonomichnyi visnyk. VVyp. 6(17). Pp. 106-110. DOI: https://doi.org/10.32840/2522-4263/2019-6-20

3. Lopatovska, O., Nikolchuk, Yu., & Bondaruk, S. (2023). Osnovni zasoby pidpryiemstva: metodyka analizu ta
efektyvnist vykorystannia [Private assets of the enterprise: methodology of analysis and efficiency of use]. Transformatsiina
ekonomika. No. 5 (05). Pp. 75-81. DOI: https://doi.org/10.32782/2786-8141/2023-5-13

4. Kuzmin O. (2020). Ekonomichna efektyvnist vykorystannia osnovnykh zasobiv pidpryiemstva [Economic
efficiency of using the fixed assets of the enterprise]. Naukovyi visnyk NLTU Ukrainy. No. 20(9). Pp. 240-245.

5. Oliinyk T. H., Onopriichuk D. O., Pshenychnyi I. S. (2024). Efektyvnist upravlinnia osnovnymy zasobamy
ahrarnykh pidpryiemstv [Efficiency of Management of Private Assets of Agricultural Enterprises]. Modern Economics.
No. 43(2024). Pp. 73-81. DOI: https://doi.org/10.31521/modecon.\V43(2024)-10

6. Sitkovska, A. O., Savenko, O. A., Kapusta, M. Yu. (2022). Tekhnichne zabezpechennia ahrarnykh
pidpryiemstv yak faktor pidvyshchennia konkurentospromozhnosti [Technical support of agricultural enterprises as a factor
of increasing competitiveness]. Ahrosvit. No. 1. Pp. 53-57. DOI: 10.32702/2306&6792.2022.1.53

7. Aleksander Grzelak, Jakub Staniszewski (2025). Relative return on assets in farms and its economic and
environmental drivers. Perspective of the European Union and the Polish region Wielkopolska. Journal of Cleaner
Production. VVol. 493. DOI: https://doi.org/10.1016/j.jclepro.2025.144901

8. Kaoleshchuk O. Ya. (2019). Rozvytok innovatsiinosti mashynobudivnykh pidpryiemstv na osnovi kohnityvnoho
modeliuvannia: stratehichni stsenarii upravlinnia [Innovative development of machine-building enterprises based on
cognitive modeling: strategic management scenarios]. Problemy ekonomiky. No. 4 (42). Pp. 257-263. (Index Copernicus
International, RYNTS). DOI: 10.32983/2222-0712-2019-4-257-263

9. Henyk O. V. Kozlovskyi S. O. (2019). Ekonometrychne modeliuvannia pokaznykiv efektyvnosti
vykorystannia osnovnykh zasobiv lisohospodarskoho pidpryiemstva [Econometric modeling of indicators of efficiency of
use of fixed assets of a forestry enterprise]. Naukovyi visnyk NLTU Ukrainyy. T.29. No. 4. Pp. 28-32. DOI:
https://doi.org/10.15421/40290405

10. Solianyk L. H., Shtefan N. M., Maidanyk Yu. O. (2022). Modeliuvannia finansovoho zabezpechennia
vidtvorennia osnovnoho Kkapitalu pidpryiemstv [Modelling of the financial provision of fixed capital reproduction of
enterprises]. Pidpryiemnytstvo ta ekonomika pidpryiemstva. No. 3. DOI: https://doi.org/10.33271/ebdut/79.181

11. Chuanping Sun (2024). Factor correlation and the cross section of asset returns: A correlation-robust machine
learning approach. Journal of Empirical Finance, Vol. 77. DOl:
https:/iwww.sciencedirect.com/science/article/pii/S092753982400032X

12. Rui Wang, Zhongying Qi, Yumin Shu (2020). Multiple relationships between fixed-asset investment and
industrial structure evolution in China-Based on Directed Acyclic Graph (DAG) analysis and VAR model. Structural
Change and Economic Dynamics. Vol. 55. Pp. 222-231. DOl:
https:/Aww.sciencedirect.com/science/article/pii/S0954349X20303933

13. Frederico Belo, Yao Deng, Juliana Salomao (2024). Estimating and testing investment-based asset pricing
models. Journal of Financial Economics. Vol. 162. DOl:
https:/Aww.sciencedirect.com/science/article/pii/S0304405X24001685

14. Arefieva O. V., Safonik N. P., Kryvenko Ye. A. (2021). Faktory innovatsiinoho rozvytku systemy materialno-
tekhnichnoho zabezpechennia pidpryiemstva v umovakh neotekhnolohichnoho vidnovlennia [Factors for the innovative
development of the enterprise system of material and technical support in conditions of neo-technologic renewal]. Modern
Economics. No. 30. Pp. 13-20. DOI: https://doi.org/10.31521/modecon.VV30(2021)-02

15. Yemelianov O. Yu., Petrushka T. O., Symak A. V. (2022). Innovatsiinist ekonomichnoho rozvytku
pidpryiemstv: sutnist, vydy ta osoblyvosti otsiniuvannia [Innovativeness of economic development the enterprises: essence,
types and features of evaluation] [Elektronnyi resurs]. Ekonomika ta suspilstvo. Vyp. 3. (Index Copernicus International).
DOI: https://doi.org/10.32782/2524-0072/2022-37-44

177


https://www.sciencedirect.com/science/article/pii/S0890838924000209
https://doi.org/10.32782/2524-0072/2023-51-23
https://doi.org/10.32840/2522-4263/2019-6-20
https://doi.org/10.32782/2786-8141/2023-5-13
https://doi.org/10.31521/modecon.V43(2024)-10
https://doi.org/10.1016/j.jclepro.2025.144901
http://dx.doi.org/10.32983/2222-0712-2019-4-257-263
https://doi.org/10.15421/40290405
https://doi.org/10.33271/ebdut/79.181
https://www.sciencedirect.com/science/article/pii/S092753982400032X
https://www.sciencedirect.com/science/article/pii/S0304405X24001685
https://doi.org/10.31521/modecon.V30(2021)-02
https://doi.org/10.32782/2524-0072/2022-37-44

Bouiyexoscvra FO. B.

16. Yeromin, S. (2024). Osoblyvosti finansovoho zabezpechennia vidtvorennia osnovnykh zasobiv na
pidpryiemstvi u vidpovidnosti do ekonomichnykh umov hospodariuvannia [Features of financial provision of reproduction
of fixed assets at an enterprise in accordance with the economic conditions of the economy]. Ekonomika ta suspilstvo,
(69). DOI: https://doi.org/10.32782/2524-0072/2024-69-22

17. Stynych O. M. (2024). Amortyzatsiia v znachenni instrumentariiu vidtvorennia vlasnykh investytsiinykh
resursiv [Depreciation as the tool for the reproduction of own investment resources]. Biznes-navihator: naukovo-
vyrobnychyi zhurnal. No. 2 (75). DOI: https://doi.org/10.32782/business-navigator.75-48

18. Malankevych, V., Chubai, V. (2023). Analiz ta vnutrishnii kontrol operatsii z osnovnymy zasobamy: problemy
ta sposoby yikh vyrishennia [Analysis and internal control of operations with fixed assets: problems and ways to solve
them]. Ekonomika ta suspilstvo, 58. DOI: https://doi.org/10.32782/2524-0072/2023-58-20

19. Kevin J. Lansing (2024). Replicating business cycles and asset returns with sentiment and low risk aversion.
Journal of Economic Dynamics and Control. Vol. 167. DOl:
https:/Avww.sciencedirect.com/science/article/pii/S0165188924001131

20. John Richard Edwards (2024). Capitalism and the return on assets employed. Some further evidence. The
British Accounting Review. Vol. 56. Issue 6. DOI: https://www.sciencedirect.com/science/article/pii/S0890838924000209

1O. B. BoiiniexoBcbka

Harmionansauii yHiBepcuteT “JIbBIBChKA MOMITEXHIKA”,
Kadepa MEHEePKMEHTY OpraHi3ailii,
yulia.v.voitsekhovska@Ipnu.ua

METO/IOJIOI'TYHI ACHEKTH AHAJII3YBAHHSI TA OIITUMI3AIII ITPOIECIB IHHOBAIIIHHOI'O
OHOBJIEHHS OCHOBHUX BUPOBHNYHNX 3ACOBIB INIANIPUEMCTB

© Boiyexoscoka FO. B., 2025

Y po0oTi po3risHyTo mpouec OHOBJEHHSI OCHOBHMX BHPOOHUYHMX 32C00iB SIK BAajKJIUBY CKJIAJ0BY
iHBecTHUiHHOT AisIbHOCTI mignpueMcTBa. 3ampoONOHOBAHO MATEMATHYHY MO/JeIb JAUHAMIKM 3aMiHU
o0aiHAHHSA 3 YPaxXyBaHHSIM TeMIIiB 3POCTAHHS BAPTOCTI OCHOBHMX 3acC00iB Ta iX eKcILIyaTauliifHOro
TepMminy. Ilogano cxemy JMHAMiIKM OHOBJIEHHSI 00JIaIHAHHS, SIKA A€ 3MOry OUIHUTH 3MiHU y BiKOBIii
CTPYKTYpi Ta Mpomopuisix OCHOBHHUX 3ac00iB, a TaK0’K aHANI3yBaTH BIUIMB iHHOBaliiiHUX (akTOpiB Ha
TeMNH 3pPOCTAHHA NpoAykmii. 3anpomoHoBaHO MeTod onTUMi3anii iHBecTHHiNHOI [isyIBHOCTI 3
ypaxyBaHHSIM MOKAa3HHMKA, SIKMIi XapakTepu3ye 3MiHy ¢(oHIOBiIgayi y Xoai TeXHiYHOro OHOBJIEHHS
BHpPOOHNUTBA. OTpHUMaHi pe3yJbTaTH MOKHA BHMKOPHUCTATH JUISl NUIAHYBAHHS iHBeCTHUINiHUX cTpaTerii
NiANPHEMCTB 3 METOI0 MiABUIEHHS e()eKTHBHOCTI BUPOOHUITBA.

KuarouoBi cjoBa: ocHoBHI BMpPoOOHUYI 3aco0u, (oHIOBiIIaya, OHOBJIEHHsI, IHHOBaWii, TeMIU
3pocTaHHs, KoedilieHT pecypcHOl iHHOBaLiiiHOCTI.
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