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SCIENTIFIC BASES OF INVESTMENT
DEVELOPMENT AND CAPITAL RENEWAL OF THE
AGRICULTURAL SECTOR OF UKRAINE

ABSTRACT

Investments in modern material and technical equipment are key factors in the sustain-
able development of the agricultural sector, contributing to increased production, higher
labour productivity, and greater food security. Modernising agriculture by upgrading
fixed assets ensures more efficient use of resources, higher returns on capital, and lower
production costs. The Ukrainian agricultural sector has suffered significant losses during
the war: reduced investment, destruction of production infrastructure, complications in
the logistics of supplying equipment, and reduced access to financial resources.

The purpose of the article is to analyse the current state of material and technical sup-
port for agricultural production, identify the main trends in its development, and develop
proposals for restoring investment activity and technical potential in the industry.

Monographic, comparative, analytical, tabular, graphical, and abstract-logical methods
are used in the study. It was established that the processes of reforming agricultural
enterprises caused crisis phenomena in the formation of their technical base, which
negatively affected the provision of production with fixed assets. The analysis showed
a close connection between investment activity, technical equipment, and the level of
capital efficiency.

The study revealed a downward trend in the efficiency of fixed assets and capital in-
vestments in the long term. At the same time, the reduction in the number of machines
is not a sign of decline, but rather indicates an increase in the productivity of existing
machines and problems in domestic machine building, which do not meet the needs of
the agricultural sector.

Proposals have been made for improving technical support for agriculture, including
innovative development, upgrading technical and technological infrastructure, stimulat-
ing investment activity, and strengthening state support to ensure the sustainable de-
velopment of agricultural production.

Keywords: fixed production assets, capital equipment, agricultural machinery,
efficiency, gross value added, capital investment, state support

JEL Classification: Q14, Q16, E22, 013

INTRODUCTION

Agriculture is a systemically important industry. Its special merit lies in ensuring human
life and forming the foundations of food security in each country. Considering the cur-
rent state of global trends and challenges, agriculture needs to modernise the current
system of productive forces and production relations — improve, update, and bring them
in line with innovative requirements and standards.

A key role in the development and economic efficiency of agriculture is played by the
presence and combination of structural elements of capital — land, means and objects
of labour, labour resources, and entrepreneurship. Its scale and efficiency of using the
resource base are determined by the material and technical base of agricultural produc-
tion, the main component of which is the main production facilities, especially their
active part, machinery and equipment. Their qualitative composition and structure, the
level of capital equipment of agricultural land and labour capital equipment, dramatically
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affect the economic results of economic activity, the development of rural areas, and the agricultural sector as a whole.
The current quantitative and qualitative characteristics of fixed capital in agricultural enterprises of Ukraine do not
strengthen the significant competitive positions of Ukrainian farmers, especially medium and small forms of management.

Based on the current state, global trends, and challenges, the agricultural sector of the economy needs to update its
resources and facilities, especially its active part-machines and equipment, and introduce innovative solutions in technical
and technological support in accordance with the requirements of the time.

LITERATURE REVIEW

Ukrainian and foreign researchers played a significant role in the investigation of the state of technical and technological
support for agricultural production, the development of the market of material and technical resources, the efficiency of
their use, and renewal in agricultural enterprises.

Marie Vander Donck, Philip Chan - Andrea Silvestrini (2021) emphasised the need to evaluate the fixed capital operating
in agriculture to determine the contribution of this factor to the production of gross output. Researchers assessed its
productivity, the relationship between fixed assets and gross output, capital investments and gross value added, and
considered the main global and regional trends in gross fixed capital accumulation in agriculture. Analysing the capital
availability of agricultural production, the researchers concluded that the growth of productivity in agriculture frees up
resources for other sectors of the economy, creating the basis for successful industrialisation.

Yared Deribe Tefera, Bisrat G. Awoke - Thomas Daum (2025) continued the theme of fixed production assets, but paid
special attention to their active part — agricultural machinery. They proved the importance of machinery and technologies
for the development of agriculture and improving the living conditions of rural residents. The researchers made proposals
regarding the inclusivity of mechanisation and innovative technologies in the agricultural sector. They also considered the
relationship of technical and technological support with the effectiveness of production activities in agriculture, in particular,
with gross production and labour productivity. They analysed how financial results from conducting economic activities
(their own sources of investment resources) affect the renewal of the technical and technological base of agriculture.

Tamrat Gebiso, Mengistuetema, Arega Shumetie Getachew Leggesse (2023) also argued the need to expand the technical
and technological base in agricultural production. Their study presented the results of assessing the level of mechanisation
of farms and its determinants. After conducting a survey and analysing the data obtained using the Tobin model, the
researchers came to the conclusion that the effectiveness of economic activity is influenced, in addition to general factors,
by the distance to the centres for providing agricultural mechanisation services, participation in market and non-farm
activities, and the size of agricultural land owned.

Jeetendra Prakash Aryal, Dil Bahadur Rahut, Sofina Maharjan - Olaf Erenstein (2019), using a multidimensional profit
model, calculated the interdependence of the use of machine types and proved that the probability of purchasing them
directly depends on the economic situation of farmers, market access, and participation in non-farm activities. They proved
that owning machinery is not mandatory for its use, as most farmers hire these services. The main results of the national
policy were to facilitate access to and use of agricultural machinery by creating conditions for the development of small
machinery and rental services, and to increase farmers' incomes through access to markets, knowledge, and income
opportunities outside of farms.

Analysis of mechanisms shows that public investment in agriculture not only increases agricultural productivity by increas-
ing the number of agricultural machines, but also by encouraging large-scale agricultural operations. Therefore, increasing
public investment in agriculture is crucial for increasing agricultural productivity, say Sigi Zhang, Rong Cai - Shujuan
Wang (2025). They proved that public investment in agriculture not only increases agricultural productivity by increasing
the number of agricultural machinery and encouraging large-scale agricultural operations, but is also crucial for increasing
agricultural productivity. This practice deserves to be followed by developing countries.

Empirical data from Karel Malec et al. (2024) proved that the extraordinary increase in agricultural productivity is mainly
due to genetic modernisation and new varieties of agricultural crops. Despite this, technological progress in agriculture
cannot be achieved without appropriate investment in agricultural technical and technological innovations. They provide a
high positive return. Any lack of investment in this regard can hinder long-term agricultural productivity, poverty reduction,
and the ability to develop strong value chains in food and non-food products.

Using the autoregressive distributed lag cointegration method to measure the short-term dynamics and long-term rela-
tionship between foreign direct investment in agriculture and the share of agriculture in GDP, Mohammad Chhiddikur
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Rahman et al. (2024) studied their impact on the importance of the agro-industrial complex in the country's economic
development. The results of the assessment confirmed that foreign direct investment in agriculture has a statistically
significant impact on the efficiency of agricultural production in the short term; in the long term, it was insignificant.
Therefore, it was proposed to improve the policy of creating a "favourable investment climate" to attract foreign investment
in the agricultural sector to increase its productivity.

L.G. Nabieva, L.M. Davletshina (2015) in the paper "Return on Investments in the Formation of Fixed Capital Assets in
Agriculture of the Republic of Tatarstan" analysed the effectiveness of investments in fixed assets of agriculture. The study
focused on assessing the return on investment in the agricultural sector, considering statistical data on investment and
investment attractiveness of the industry.

All the issues considered by researchers helped to investigate in detail the issues of investment and resources and facilities
in agriculture, and offered effective ways to solve the problems under study. The purpose of this study was a comprehen-
sive analysis of the level of technical, technological, and investment support for agricultural production, the development
of ways to improve the efficiency of using the technical base, and the formulation of practical proposals aimed at over-
coming the negative consequences of the impact of war on investment and material and technical support for agricultural
production.

AIMS AND OBIJECTIVES

The aim of the study is to conduct a comprehensive analysis of the state of material and technical support for agricultural
production in Ukraine, assess the main trends and parameters of reproduction of fixed assets, identify factors that hinder
capital renewal in conditions of military conflict, and develop practical proposals for increasing investment activity and
restoring the technical and technological base of the industry.

To achieve the set goal, the following key tasks were identified and performed in the study:

1. Conduct a comprehensive analysis of the current state, trends, and prospects of the technical development of
agricultural enterprises, including the identification of key problems and systemic obstacles.

2. Assess the dynamics of capital investments in agriculture by source of funding and determine changes in their
intensity in the pre-war and war periods.

3. Compare Ukraine's level of capital adequacy and investment intensity with leading EU countries (identify gaps and
their determinants).

4. Investigate the direct and indirect impact of military actions on the technical and financial support of the agro-
industrial complex, and develop ways for its effective recovery and stabilisation.

5. Identify priority areas for technical modernisation of the agricultural sector, based on the introduction of innovative
and environmentally friendly technologies.

6. Formulate scientifically sound recommendations for state authorities and management bodies with a view to
optimising the mechanisms of state regulation of technical support for agricultural production.

METHODS

To investigate the state, development, and efficiency of using the resources and facilities in agriculture, methodological
approaches inherent in both the planned economy and advanced research were used.

In general, there were two main approaches to assessing the level of technical security of agricultural enterprises: deter-
mining the actual level, which was based on the absolute indicators of available machinery and equipment; determining
compliance with standards, the assessment was based on a comparison of available technical resources with established
regulatory indicators.

Capacity assessment was carried out by calculating the total technical resources available to agricultural enterprises. For
this purpose, various methods of comparing production resources were used, including: determining the monetary value
of all elements of resource potential; evaluating technical resources in physical units of measurement, calculating the
number and cost of resources per unit area of agricultural land, etc.
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The calculation of the standard demand for fixed assets was based on target performance indicators, for example, the
volume of production of a particular type of product, the level of yield, or the average milk yield. This method is provided
for establishing the standard value of the necessary means of production and its subsequent comparison with the actual
achieved value.

To assess the level of technical equipment of the agricultural sector and the efficiency of using the components of the
resources and facilities, a set of indicators was developed, which included: data on the availability and technical condition
of fixed production facilities in agriculture; indicators of investment in the agricultural sector and the purchase of various
types of agricultural machinery; the number of equipment and capacities in agriculture in natural units (tractors, combine
harvesters, ploughs, cultivators, harrows, seeders); the movement of equipment in the agricultural sector; and indicators
of the efficiency of using fixed capital and the level of equipment of agriculture with labour.

Changes in the absolute and relative sizes of fixed production facilities for various purposes, including technical ones, and
their species composition and structure over several years were analysed. The average annual growth and growth rates
were determined, which helped to establish key trends and their dynamics. This determined the rational structure and size
of funds that contribute to improving the indicators of economic activity.

The resource intensity indicators calculated in this study reflected the amount of consumption of a certain type of material
and technical resources required to achieve a unit of useful effect from production.

In the conditions of contemporary management, ensuring a structural balance of resource potential becomes particularly
relevant. This involves analysing the ratio of individual components of resource potential in value terms. Imbalances in the
structure of resources lead to a decrease in the efficiency of agricultural production in farms.

The conducted research allowed for an analysis in more detail of changes in absolute and relative values of fixed production
assets, including technical resources. The analysis covered their species diversity and structure over several years, average
annual growth and growth rates, which allowed identifying the most significant trends in dynamics, and determining their
optimal structure and volumes that contribute to improving economic performance.

In addition, these indicators established key relationships between factors and performance indicators, in particular, be-
tween the level of capital equipment of land area, labour capital, technical equipment, the ratio of fixed and working
capital, and other indicators. They also helped to assess the effectiveness of the use of the material and technical base,
identify ways and form recommendations for improving its structure and ensuring more efficient use.

RESULTS

For the successful development and efficient operation of agricultural enterprises, it is extremely important to provide
them with the necessary resources, equipment, and investments. This allows increasing the volume of agricultural pro-
duction and significantly expanding the production capacity of enterprises. As a result, the overall performance of the
industry increases, which, in turn, contributes to strengthening the country's food security. Investments, especially those
aimed at introducing innovations in the resources and facilities, have a profound impact on economic activity, determining
the trajectory of economic growth in general. The need to attract capital investments is conditioned by the need to restore
and modernise the existing resources and facilities, expand production volumes, and develop new types of agricultural
activities, which allows enterprises to remain competitive and adapt to changing market conditions.

Military operations significantly affected the investment and material and technical support of agricultural enterprises. The
study identified the main problems that arose during this period (Table 1). They were classified into the following blocks:
problems of state regulation, technical and technological, financial, and social and personnel issues.

As a result of the military operations, the investment climate in the agricultural sector has significantly worsened due to
high risks and economic instability. Research conducted in collaboration with the Institute of Agrarian Economics showed
that the war led to the destruction of many enterprises that produce agricultural machinery, complicated the supply of
imported equipment due to logistics violations, and also caused significant losses of agricultural machinery and logistics
facilities in the war zone and in the occupied territories.
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Table 1. Problems of attracting investment and updating the resources and facilities in agricultural production in Ukraine.

Insufficient funding for state programmes to support agriculture, especially for small and medium-sized farmers, leads to
their weak competitiveness. Factors such as limited compensation for the cost of domestic equipment, low level of leasing
Problems of state regula- support, unfavourable product prices, war, and inflation exacerbate this problem.

tion

Imperfect internal tax policy (abolition of tax benefits, increased tax pressure).

An imperfect customs policy contributes to higher prices for high-tech imported equipment.

Inaccessibility of agricultural enterprises to obtaining credit resources and leasing services (high interest rates, high re-
quirements for the subject of lending.

Financial problems
Rising prices for new agricultural machinery, which is unavailable due to a lack of funds, negatively affect the profitability
of agriculture.

Ukrainian agricultural engineering does not provide farmers with modern equipment; in particular, there is no production
Technical and technologi- of high-tech samples and small-sized equipment, which hinders the development of the industry.
cal problems

Lack of a developed system of sharing equipment between agricultural service cooperatives.

Social and human re- Due to the war in Ukraine and low wages, there is an acute shortage of qualified workers, especially workers with tech-
sources issues nical skills, such as machine operators.

The dynamics of agricultural capitalisation indicate an increase in the initial cost of fixed assets in this area. According to
the State Statistics Service and the calculations, at the beginning of 2024, it amounted to approximately UAH 692.6 billion
(USD 18.6 billion), which corresponds to almost 6% of the total cost of fixed assets in Ukraine (Table 2). In terms of UAH,
this is 16.4% more than in 2021, but in USD, there is a decrease of 8.7% (Availability and movement of tangible assets..,
n.d.).

Table 2. Projected demand for fixed assets for the agricultural sector until 2030 (subject to regulatory requirements), UAH billion.
(Source: calculated based on the data (State Statistics Service of Ukraine, n. d.))

Fixed assets of agricul- Regulatory demand for fixed assets by farm category
ture measured at their in- f :
> . . Households in rural ar- All categories of
itial cost Agricultural enterprises eas farms
Type of fixed assets Year
2024 (at the beginning of the
year) 2025 2030 2025 2030 2025 2030
actual calculated
Buildings, structures, and
transmitting devices 272.5 749.4 896 1,159 314.8 386.4 1,210.8 1,545.4
Machinery and equipment 187.9 498 645.8 835.5 226.9 278.5 872.8 1,113.9
Vehicles 46.6 119.3 139.1 180 48.9 59.9 188 239.9
Productive cattle 40.8 42.6 97.2 125.8 34.2 42 131.4 167.7
Perennial plantings 11.2 13.5 19.9 25.7 7 8.6 27 34.3
Measuring instruments, in-
ventory, tools, etc. 61.1 161.4 201 260 70.6 86.6 271.6 346.6
Total 692.6 1,584.2 1,999.1 2,585.9 702.4 861.9 2,701.4 3,447.8

The market fair value, according to our calculations, was approximately UAH 1.5-1.6 trillion at the beginning of 2024, or
2.3 times more.

The authors fully share the opinion of Kisil, M., Malik, M., & Shpykuliak, O. (2024) regarding planning the necessary fixed
assets and investments aimed at their creation and modernisation. According to the researchers, the basis for determining
the volume of capital investments should be the cost of investment projects implemented in the agricultural sector.

According to scientific research, the dynamics of fixed and working capital, gross value added, and the rate of profit in
agriculture are closely related (Figure 1). The volume of fixed and working capital in agriculture has undergone significant
changes: from USD 63.6 billion in 2013 to USD 74.4 billion in 2021. However, since the beginning of the war in Ukraine,
there has been a significant reduction — up to USD 45.1 billion in 2023. Similarly, the rate of return, which rose from 5.2%
to 16.8% and then fell to 12.2% in 2021, also fell significantly due to the war, reaching 5.8% in 2023.
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Figure 1. Changes in fixed and working capital indicators, and gross value added in agriculture in Ukraine (USD billions). (Source: calcu-
lated based on the data from Statistical Yearbook of Ukraine (n.d.) and Availability and movement of tangible assets, (n.d.))

The correlation and regression analysis revealed a strong relationship between the volume of fixed and working capital in
agriculture and the generated gross value added (coefficient of determination 0.9) (Figure 2). This means that changes in
the volume of these funds significantly affect the economic results of the industry. In addition, monitoring the dynamics
of fixed and working capital and capital efficiency indicates that investors actively respond to market signals and strive to

maximise the return on their investments.
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Figure 2. Dependence of agricultural GDP on its capital availability. (Source: calculated based on the data from Statistical Yearbook of Ukraine
(n.d.) and Availability and movement of tangible assets, (n.d.))

From 2010 to 2023, agriculture in Ukraine was characterised by a positive trend: gross value added increased by 30.7%,
and the cost of fixed assets of production increased by 32.9% (Table 3). However, these achievements were accompanied
by a significant reduction: the average number of employees decreased by more than 40%, and the area of agricultural
land decreased by 18%. These changes indicate possible shifts in the structure of production and resource use in the

agricultural sector.
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Table 3. Trends in the use of fixed assets in agriculture in Ukraine. (Source: Statistical Yearbook of Ukraine, n.d.; Agriculture of Ukraine, n.d.;
Availability and movement of tangible assets by type of economic activity, n.d.)

) Year 2023 to 2023 to
Indicator 2010,% | 2021, %
2010 2015 2019 2020 2021 2022 2023 70 70
Volume of gross value added created
in agriculture, USD billion 10.1 11 13.8 14.6 21.7 13.9 13.2 130.7 60.8
Average number of employees in ag-
ricultural enterprises, thousand peo- 645.2 491.4 515.4 500.9 486.4 410.8 379.1 58.8 77.9
ple
Land area in agricultural enterprises, 20.9 20.5 20.7 20.7 21.4 17.4 17.2 82.3 80.4
million hectares
Cost of fixed assets of agriculture,
USD billion 14 9.4 17.8 19.7 21.4 18.5 18.6 132.9 86.9

Compared to 2021, in 2023, capital intensity fell by 30.0%, and capital efficiency increased by 42.9%, which is a positive
trend in the use of fixed capital in wartime conditions. During this period, the capital availability and capital security of
agricultural enterprises increased slightly by 11.5% and 8.1%, respectively.

In the period from 2010 to 2023, agriculture in Ukraine showed a significant increase in its weight in the economy. Its
share of gross value added, fixed assets, and capital investments increased (Figure 3). The most impressive growth was
observed in the share of fixed assets (tripled) and capital investment (1.7 times). The increase in the share of gross value
added was less pronounced, but still amounted to 21.4%.

16
14
, \_\/./\
10 \/u
8
6
4
2
0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
—@— Share of agriculture in the national economy, % in gross value added (GVA)
Share of agriculture in the national economy, % in capital investments
Share of agriculture in the national economy, % in fixed assets

Figure 3. Share of agriculture in gross value added, fixed assets, and capital investments of the national economy of Ukraine in 2010-
2023. (Source: calculated based on the data from Statistical Yearbook of Ukraine (n.d.))

The study of changes in the percentage of agriculture in gross value added (GVA), fixed assets, and capital investments
in Ukraine from 2010 to 2023 (Figure 4) shows that, despite the increase in the GVA created by agriculture, the efficiency
of using fixed production assets and investments in the agricultural sector has slightly decreased. In particular, there is a
significant decrease in the following indicators: the ratio of the share of agriculture in the GVA to the share in capital
investments decreased by 2.2 times; the ratio of the share of agriculture in capital investments to the share in fixed assets
decreased by 1.7 times; the ratio of the share of agriculture in the GVA to the share in fixed assets decreased by 3.6 times.
These trends indicate that investments and fixed assets in agriculture are used less efficiently compared to how they
contribute to the creation of gross value added.
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Figure 4. Dynamics of agricultural ratios in gross value added, fixed assets, and capital investments of the national economy of Ukraine
in 2010-2023. (Source: calculated based on the data from the Statistical Yearbook of Ukraine. (n.d.); Agriculture of Ukraine. (n.d.); Availability and
movement of tangible assets by type of economic activity (n.d.))

Despite the need for recovery and development, the agricultural sector of Ukraine in 2023 received only UAH 63.8 billion
of investment (USD 1.7 billion). This is significantly less than in pre-war 2021, when the volume of investments amounted
to UAH 68.0 billion (USD 2.5 billion). The drop in investment, which is almost a third in USD terms, indicates serious
problems with financing the industry during the war. Instability of investment dynamics and insufficient investment vol-
umes hinder the expanded development of agriculture, which has already experienced three investment crises over the
past 10 years (in 2015, 2020, and 2022) (Figure 5).
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Figure 5. Trends in capital investment and returns in the agricultural sector during 2010-2023, presented in actual prices and in USD
terms. (Source: calculated based on the data from Statistical Yearbook of Ukraine, (n.d.); Capital investments by types of assets by types of economic
activity, (n.d.); Official exchange rate of the UAH against foreign currencies (n.d.))

In wartime conditions, businesses invest an average of only USD 95-110 per hectare of cultivated land. This is clearly not
enough, because international experience shows that to ensure the sustainable development of agriculture, it is necessary
to invest more than USD 150 per hectare (Zakharchuk, 2025).

Nowadays, more than 95.4% of all investments are made up of enterprises and organisations' own funds, while only 4.6%
are made up of bank loans, and state participation is almost insignificant (Capital investments by sources of financing,
n.d.). For the successful development of capital reproduction processes in the agricultural sector, it is important that the
ratio of own and attracted funds for capital investments is approximately 2:1, as noted by M. Kisil (2018). He proved that
a low share of attracted investments can hinder the reproduction of capital in agricultural producers, while their excess
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can increase the risk of insolvency. In wartime conditions, priority should be given to supporting and developing investment
projects in small agribusiness.

The equipment of agriculture with the main production facilities in Ukraine is significantly inferior to that of the developed
countries of Europe. While Ukrainian agriculture uses them in the amount of USD 17.9 billion, the leaders of the EU and
the UK show much higher indicators: Germany — USD 200.7 billion, Italy — USD 169.2 billion, the UK — USD 138.0 billion
(Figure 6). This difference indicates a significant lag in Ukraine in the level of technical support for the agricultural sector.

12,2
||
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+7.2% /
| -
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Republic
Main production assets, USD billion m Capital investments, USD billion

Figure 6. Fixed production assets and capital investments of agriculture in Ukraine, EU countries, and Great Britain, USD billion. (Source:
Gross fixed capital formation in agriculture, n.d.; Capital Stock, n.d.)

During 2022-2023, Ukraine invested approximately USD 1.5-1.7 billion annually in fixed assets. This volume of investment
is significantly lower than in most European Union countries. Investment activity in Ukraine has significantly decreased
over the past decade due to a number of factors, in particular, the war, the COVID-19 pandemic, and the loss of territories,
which led to a stop in the positive dynamics of investment development.

Every year, EU countries such as Germany and Italy invest USD 12.2 billion and USD 12.1 billion, respectively, in France —
USD 14.1 billion. EU countries such as Lithuania, Latvia, and Estonia invest slightly less, respectively — USD 0.9, 0.7, and
0.5 billion (Gross fixed capital formation in agriculture, n.d.).

The analysis shows that the volume of capital investment in agriculture in Ukraine per unit area of agricultural land is the
lowest in comparison with the UK and the European Union countries. In particular, in Ukraine, this figure is approximately
USD 100 per hectare, while in Italy, Germany, and France it is USD 930, USD 735, and USD 498, respectively.

According to data (Table 4), the capital security of European countries is quite high compared to that of Ukraine. If in
Ukraine it is USD 781.7 per 1 ha, then in Italy — USD 13,015, Germany — USD 12,094, UK — USD 8,193.

Table 4. Capital availability of agriculture in the EU, Great Britain, and Ukraine, USD/ha. (Source: calculated based on the data from Capital
Stock, (n.d.); Arable Land by Country, 2025)

Country USD/ha Relative capital security index by country (Ukraine=1)
Ttaly 13,014.6 20.4
Germany 12,094.0 18.9
Hungary 6,284.5 9.8
Czech Republic 5,863.4 9.2
United Kingdom 8,192.9 12.8
Latvia 5,126.9 8.0
France 4,568.2 7.2
Estonia 3,955.4 6.2
Lithuania 3,366.2 5.3
Poland 3,047.4 4.8
Ukraine 781.7 1.0
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The capital availability of agriculture per 1 hectare of agricultural land in Ukraine is significantly lower than in many Euro-
pean countries. In particular, in Italy, this figure is 20.4 times higher, in Germany, 18.9 times, in the UK, 12.8 times, and
in Poland, 4.8 times.

One of the key indicators of effective use of the material and technical base is capital availability, which shows how much
modern technologies, innovations, and best practices are involved in agricultural production. The leader in this indicator is
Germany, where one employee accounts for fixed assets in the amount of USD 380.1 thousand. In France, Italy, and the
United States, this figure is significantly lower and amounts to USD 174.3 thousand, USD 168.7 thousand, respectively. In
Ukraine, the level of capital equipment lags significantly behind, amounting to only USD 43.6 thousand per employee
(Gross fixed capital formation in agriculture, n.d.; Number of people employed in agriculture, 1801 to 2019, n.d.).

If capital intensity shows how much capital investment is needed or actually falls on the production of a unit of output,
then the inverse indicator — capital return, characterises how much production is produced from each UAH of capital
investment (Figure 7). The capital intensity of agricultural products in comparison with the EU countries and the UK is the
highest in Ukraine, 1.30; in other countries, it is less than 1.0.

W Agricaultural capital intensity

1,4

1,2

1

0,8

0,6

0,4

-mmmnnnlB
,

Latvia Hungary Estonia Germany Rg[zjicbrlwic Italy Lithuania Great Britain ~ France Poland Ukraine

Figure 7. Comparison of agricultural capital intensity in Ukraine, EU countries, and the UK, USD/USD. (Source: calculated based on the data
from Performance of the agricultural sector, 2025; Capital Stock, n.d.)

Capital return in Ukraine is the lowest in comparison with other EU and UK countries and amounts to 0.80. Latvia has the
best capital return rate — almost 4.81.

Before 2022, the agricultural machinery market in Ukraine was characterised by a wide range of products presented by
both domestic and foreign manufacturers. The range met the needs of various categories of agricultural producers, con-
sidering their technological requirements, financial capabilities, and other criteria. In 2024, compared to the pre-war period,
there was a significant decrease in the volume of purchases of agricultural machinery by both agricultural enterprises and
households. This was conditioned by the consequences of Russian aggression, in particular, the occupation of territories,
loss of equipment, reduced profitability, and a shortage of working capital.

The assessment showed that in comparison with 2021, agricultural enterprises have become less well-equipped. In par-
ticular, the number of tractors decreased by 22.4% (Table 5). The fleet of combine harvesters, corn harvesters, and forage
harvesters was also reduced by 13.5%. In addition, there was a significant decrease in the number of ploughs (-12.0%),
seed drills (-16.4%), and cultivators (-4.6%) in agricultural enterprises.

Table 5. Impact of a full-scale war on the agricultural machinery fleet in Ukraine: the dynamics of the availability of various types of
equipment in enterprises in 2016-2024 and losses, thousand units. (Source: 2016-2019 Agriculture of Ukraine, n.d., 2020-2024 — own calcula-
tions and data from Kyiv School of Economics, 2025)

Type of equipment/years 2016 2017 2018 2019 2021 2024 Z:gf::?%
Tractors, total 132.7 129.3 128.7 130.5 132.4 102.7 -22.4
Ploughs 49.3 49.1 49.9 51.4 52.5 46.2 -12.0
Cultivators 71.7 70.1 70.5 71.6 72.2 68.9 -4.6
Harrows 192.0 181.4 161.1 160.0 163.1 152.6 -6.4
Seeders 67.2 66.3 65.1 66.5 67.5 56.4 -16.4
Combine harvesters, corn harvesters, and forage harvesters 33.8 32.9 31.5 31.6 31.8 27.5 -13.5
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Over the past 10-15 years, domestic production of agricultural machinery has experienced a catastrophic decline. The
largest reduction occurred in the production of tractors (18 times) and tractor mowers (17 times). Production of ploughs,
cultivators, and seeders also decreased significantly, by 11.1, 7.8, and 5.7 times, respectively (Statistical Yearbook of
Ukraine, n.d.).

A significant reduction in the share of sales of domestic agricultural machinery — from 52.3% in 2012 to 20.5% in 2023 -
is @ symptom of a deep crisis in the industry. This was conditioned by quality problems, technological lag, and, as a result,
a decrease in demand for Ukrainian equipment (calculated based on the data from the State Customs Service of Ukraine,
n.d., and Statistical Yearbook of Ukraine, n.d.).

In 2024, there was a decrease in imports of machinery for the agro-industrial complex of Ukraine by 30% compared to
2021. However, the total volume of imports amounted to USD 988.7 million, which indicates a significant need for foreign
equipment. The largest import items included tractors (USD 404.2 million), combine harvesters (USD 159.2 million), and
sowing equipment (USD 122.7 million) (Official website of the State Customs Service of Ukraine, n.d.).

Navrotskyi, Petrov & Kovalev (2024). noted that an important strategic factor that affects the material and technical
support of agricultural enterprises and the development of agricultural engineering is the programme of partial compen-
sation of expenses for the purchase of domestic agricultural machinery and equipment (Table 6) (Compensation pro-
gramme for domestic agricultural machinery, 2024). After a two-year break in 2022-2023, this programme was resumed,
and the budget provided funding in the amount of UAH 1 billion. In 2024, agricultural producers spent more than UAH 4.2
billion on machinery and equipment. According to the programme, 297 tractors and almost 3 thousand units of sowing
and tillage equipment (Table 6) were purchased in 2024.

Table 6. Quantity of agricultural machinery purchased under the partial compensation programme (units). (Source: compensation pro-
gramme for domestic agricultural machinery, 2024).

Year
Equipment type

2017 2018 2019 2020 2021 2017-2021 2024
Tractors 88 305 214 156 170 933 297
Combine harvesters 0 9 10 1 5 25 -
Grain carriers 1 37 4 0 0 42 5
Sowing and tillage equipment 870 3,552 4,123 6,009 5,394 19,948 2,971
Other machinery and equipment 1,947 13,279 20,724 8,780 25,639 70,369 5,638
Total 2,906 17,182 25,075 14,946 31,208 91,317 8,911

The organisation of its own production of mini-agricultural machinery, including tractors and tillers, focused on the culti-
vation of small areas in private and small farms, can become a promising way to develop Ukrainian mechanical engineering.
This will not only meet the needs of the domestic market, but also effectively compete with the import of cheap equipment
from China.

Direct agricultural losses from the war, recorded at the beginning of 2025, amounted to USD 11.2 billion (Table 7). More
than half of these losses (58%, or USD 6.5 billion) fell on the destruction or damage of agricultural machinery. A significant
share was also accounted for by losses of granaries and theft/loss of factors of production and finished products — 17%
each (USD 1.9 billion) for each category. The remaining 8% (USD 0.9 billion) fell on other direct losses.

Table 7. Volumes of direct losses (destroyed, destroyed and damaged) caused to agriculture in Ukraine as a result of the war with the
Russian Federation as of January 1, 2025. (Source: Report on direct damage to infrastructure from destruction as a result of Russia's military ag-
gression against Ukraine as of November 2024, 2025)

. . Number of Remaining .
Unit of meas- Initial number _ _ o Loss estimate,
Types of losses urement of objects dam_aged ob numl_)er of ob Damaged, % USD billion
jects jects
Agricultural machinery units 958,987 178,440 780,547 18.6 6.5
Granaries capacity, thou- 11,351 3,341 8,010 204 1.9
sand tonnes

Stolen/lost factors of produc-
tion and finished products X X X X X 19
Other direct losses 0.9
Total direct losses 11.2
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Most of all, agricultural machinery was lost during the fighting, in particular: about 30 thousand tractors, 2.5 thousand
combine harvesters, 11 thousand seeders, and 8.7 thousand ploughs.

It was established that the main strategic areas for overcoming the negative consequences of the war on investment and
material and technical support of the agricultural sector are: creation of a favourable investment environment for attracting
financial contributions to the development and restoration of production of machinery, organisation of joint ventures en-
gaged in the production of innovative, productive and environmental equipment; implementation of a state protectionist
policy that provides for limiting the import of low-quality equipment at low prices by setting quotas and increasing customs
rates; restoration of state programmes that finance the restoration and development of agricultural machinery in Ukraine;
support from the state to increase the production of mini-equipment; creation of a regime of maximum assistance for
strategic imports of equipment by reducing the tax burden; evacuation of agricultural engineering enterprises and their
employees from war zones, and organisation of training of new specialists.

DISCUSSION

The results obtained in this study allow for a comprehensive scientific interpretation of the investment and technological
processes taking place in Ukraine's agricultural sector during the pre-war, wartime, and post-war periods. The identified
increase in capital productivity by 42.9% and the decrease in capital intensity by 30% in 2021-2023 indicate improved
efficiency in the use of fixed capital; however, the nature of this improvement differs significantly from the trends described
in existing scholarly literature. Unlike the commonly accepted interpretation, where efficiency gains are attributed exclu-
sively to modernization, our analysis shows that these changes are also the result of reductions in land area, workforce
numbers, and the loss of technical assets. This means that productivity indicators are rising due to the forced concentration
of resources rather than solely through technological renewal.

In the works of Marie Vander Donck et al. (2021), the focus is on global trends in fixed capital formation and its impact
on productivity. However, such studies do not account for the context of large-scale shocks caused by military actions,
which alter the structure of capital provision and limit opportunities for its reproduction. In contrast, our study is the first
to demonstrate that changes in capital efficiency under wartime conditions have a specific character that cannot be accu-
rately assessed without considering machinery losses, infrastructure destruction, and the redistribution of land resources.

Similar discrepancies appear when comparing our results with the research of Yared Deribe Tefera, Bisrat Awoke, and
Thomas Daum (2025), where mechanization is viewed primarily as a factor of socio-economic development and improved
well-being. The Ukrainian case differs significantly: mechanization during wartime becomes a tool for compensating losses
rather than solely for modernization. Our analysis shows that investments in machinery during the war have a dual nature:
they simultaneously restore the basic technical potential and create prerequisites for future innovations. This conclusion
adjusts classical approaches to understanding mechanization and expands the boundaries of its interpretation in modern
economic science.

The conclusions of Tamrat Gebiso and colleagues (2023) regarding the importance of access to mechanization services
and market infrastructure are valuable, but they do not consider situations where disruptions in logistics and labor short-
ages create fundamentally new barriers to the effective use of machinery. Our study introduces a security dimension to
investment decisions for the first time, allowing technical re-equipment to be assessed not only in economic but also in
risk-related categories — an aspect absent in previous scientific models.

The works of Zhang, Cai, and Wang (2025) confirm the key role of government investment in ensuring the productivity of
agricultural production. However, the full-scale war severely limits Ukraine’s policy instruments, making traditional support
measures largely ineffective. Our study substantiates that, under wartime conditions, the policy emphasis should shift from
compensatory programs to protectionist measures, localization of machinery production, and the development of machine-
building clusters. This approach significantly expands previous research and adapts it to the Ukrainian institutional context.

Comparison with studies by Malec and other authors (2024) reveals another methodological distinction. In their works,
technological innovation is the main determinant of long-term growth. Our results do not contradict this, but they highlight
the importance of basic restoration of technical infrastructure, without which innovations cannot be implemented. Thus,
modernization in Ukraine requires a two-stage model: first, reconstruction, then technological upgrading. This conclusion
represents significant scientific novelty and complements existing theoretical frameworks on agricultural sector moderni-
zation.

Overall, the comprehensive set of conducted analyses has enabled the development of a new approach to assessing
investment provision in Ukraine’s agricultural sector. Unlike previously published works, our study integrates the evaluation
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of actual losses of fixed assets, an analysis of changes in capital productivity accounting for structural distortions, and the
formation of the concept of dual investment needs, in which the restoration and modernization of the technical base are
interconnected processes. This makes it possible to propose a well-grounded model of state support that accounts for the
specificities of post-war reconstruction and ensures sustainable capital reproduction in the agricultural sector.

CONCLUSIONS

The war in Ukraine has led to a significant deterioration in the situation in the agricultural sector, particularly in the field
of investment and logistics. This was manifested in a decrease in investment attractiveness due to high risks, destruction
of agricultural machinery production capacities, difficulties with the import of equipment, and significant losses of equip-
ment and logistics infrastructure as a result of hostilities.

The increase in gross value added in agriculture by 30.7% in the pre-war period was made possible by a reduction in the
number of employees and a simultaneous increase in the volume of fixed assets. An important consequence of these
changes was a 30.7% reduction in the capital intensity of production, which made the industry more adaptive to the
challenges of wartime. The increase in capital availability (by 11.5%) and capital availability (by 8.1%) of agricultural
enterprises also contributed to improving the efficiency and sustainability of the industry.

In 2022-2024, there was an unstable dynamics of capital investment in the agricultural sector of Ukraine. The war led to
a drop in investment by a third, from USD 2.5 billion (2021) to USD 1.7 billion (2023). Financing was almost entirely carried
out at the expense of enterprises' own funds (more than 95%), with a minimal share of bank loans and no state financing.

Fixed assets of production and capital investment in Ukraine significantly differed from the indicators in the EU and Great
Britain, lagging ten times behind. For example, in Ukraine, fixed assets worth USD 17.9 billion were used in agriculture,
while in the leading European countries this figure was ten times higher: in Germany — USD 200.7 billion, in Italy — USD
169.2 billion, and in the UK — USD 138.0 billion.

Despite the decline in the volume of equipment imports due to the war, the Ukrainian agro-industrial sector continues to
need modern equipment. This opens up significant opportunities for domestic machine builders to focus on increasing
agricultural machinery production, including through partnerships with the world's leading brands, to meet market needs
during the war and post-war periods.

The success of joint projects in the production of agricultural machinery directly depends on a large domestic sales market.
Since the state cannot yet guarantee it, the Ukrainian mechanical engineering industry will continue to lose ground. This
will lead to the fact that Ukrainian farmers will be forced to buy modern imported equipment. Accordingly, the main part
of large-sized, innovative, and high-tech agricultural machinery, including combine harvesters, tractors, and seed drills
with precision farming technologies, will be either imported or produced in Ukraine, but with the participation of foreign
partners.

In the near future, it is strategically important to provide agricultural enterprises with a sufficient number of fixed assets
of production, especially machinery and equipment. This requires improving the mechanisms for updating and expanding
them, attracting significant investment, and developing economic models that encourage the effective use of these funds
and link their financing with production performance.
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Saxapyyk O., BuwHeseypka O., MesibHmk C., Kpormsko M., KoHgpatiok B.

HAYKOBI 3ACAAN PO3BUTKY IHBECTVILI,IVI TA OHOBJIEHHSA KANITAJTY ATPAPHOIO CEKTOPA
YKPAIHU

IHBecTuuii Ta cyyacHe MaTepianibHO-TEXHIYHE OCHALLEHHS € KITIOYOBUMU YMHHMKAMM CTasIoro po3BUTKY arpapHOro CekTopa,
AKi CNpUSIIOTb 3POCTaHHIO BUPOOHMLITBA, MiABULLEHHIO NPOAYKTMBHOCTI NMpaui Ta 3MiLHEHHIO NPOAO0BONbYOI 6e3nekun. Mo-
[epHizauisi CinbCbKOro rocnoJapcTaa LW/ISIXOM OHOBJIEHHSI OCHOBHMX 3acobiB 3abe3nevye edekTUBHILLE BUKOPUCTAHHS pe-
CypciB, NiABVLLEHHS Biazadi Bia KaniTany Ta CKOPOYEHHSI BUPOBHMUMX BUTPAT. YKpaiHCbKUIA arpapHUiA CEKTOP Mia Yac BiliHK
3a3HaB 3HaAYHMX BTPAT: CKOPOYEHHS! IHBECTULM, pyNHYBaHHS BUPOBHWYOI iIHPPaACTPYKTYpH, YCKNaAHEHHS! NOTICTUKK NoC-
TayaHHS TEXHIKM Ta 3HWXKEHHS AOCTYMy A0 (hiHAHCOBMX pecypciB.

MeTo AOCNIHKEHHS € aHasi3 Cy4acHOro CTaHy MaTepiasibHO-TEXHIYHOrO 3abe3neyeHHs CinbCbKOroCnoAapCbKoro BUpob-
HULITBA, BUSIBNEHHS1 OCHOBHMX TEHAEHLI MOro po3BUTKY Ta po3pobka npono3uuiii LWOAO BiAHOBMEHHS IHBECTULNHOI ak-
TMBHOCTI 1 TEXHIYHOMO NOTeHLiany ranysi.

Y pocnimkeHHi BUKOPUCTAHO MOHOrpaciuHui, MOPIBHAMbHWIA, aHaniTUYHUIKA, TabnuuHuii, rpadiyHuii Ta abCcTpakTHO-
NOriYHUI MeTOAM. YCTaHOBIEHO, O NpoLeck pecopMyBaHHSI arpapHuUX NiaNpUEMCTB CNPUYMHUIN KPU30BI siBuwa y cdop-
MYBaHHI iXHbOI TEXHIYHOT 6a3u, WO HEeraTMBHO NO3HAYMIOCA Ha 3abe3neyeHocTi BUPOBGHMLTBA OCHOBHMMK 3acobamu. [o-
CNiMKEHHS BUSIBUIIO MiLHWIA 3B'S30K MK IHBECTULIMHOIO aKTUBHICTIO, TEXHIYHUM OCHALLEHHSM i piBHEM etheKTUBHOCTI BU-
KOPWCTaHHA Karitany.

[JocnifeHHs BUSIBUNIO TEHAEHLLIO A0 3HUXEHHS €(hEKTUBHOCTI BUKOPUCTAHHSI OCHOBHMX 3ac0o6iB i KaniTanbHUX iHBECTULIN
Yy AOBrOCTPOKOBOMY nepioAi. BogHoyac cKopoueHHs KinbKOCTi TEXHIKM He € 03HAKOK0 3aHernaay, a CBigunTb Npo NiaBULLEHHS
NPOAYKTUBHOCTI HasiBHMX MaLUWH i NpobnemMu y BiTYN3HSHOMY MalnMHOByAyBaHHI, sike He 3a40BOJIbHSIE NOTPeb arpapHOro
ceKTopa.

3anponoHoBaHO HanpsiMmM BAOCKOHAJIEHHSI TEXHIYHOIO 3abe3neyeHHs CiNlbCbKOro rocnoaapcTsa, Wo nepeabayatoTb iHHO-
BaLiiHWIA pO3BUTOK, OHOB/IEHHS TEXHIKO-TEXHOMOrYHOI 6a3u, aKTMBI3aLLit0 IHBECTULINHOI AiNbHOCTI 1 MOCUNEHHS AepXKaB-
HOI NiATPUMKK Anst 3abe3neyYeHHst CTanoro po3BUTKY arpapHoOro BUpobHUUTBaA.

KnrouoBi cnoBa: OCHOBHi BMPOOHMUI 3acobu, KaniTanoOCHALLEHICTb, CiNbCbKOrocnoaapcbka TexHika, e(eKTMBHICTb,
BasioBa A0AAHa BapTiCTb, KaniTanbHi iHBECTUUi, Aep>XaBHa NiaTpuUMKa

JEL Knacudpikauia: Q14, Q16, E22, 013

DOI: 10.55643/fcaptp.1.66.2026.5032 409


https://fkd.net.ua/
https://www.fta.org.ua/

