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THE ROLE OF FISCAL INSTRUMENTS IN THE IMPLEMENTATION
OF LOW-CARBON AGRICULTURE

Purpose. The study purpose is to determine the aspects for improving the fiscal toolkit as an
economic lever for regulating agricultural land use with the optimized approach to the selection of
areas of introduction of the low-carbon development for the formation of organizational and
economic management conditions towards the ensuring of restoration and preservation of
agricultural resource potential.

Methodology / approach. In this work, we used the following research methods:
monographic, statistical analysis, graphic, correlation and regression analysis. The national and
international documents of legal framework for regulating the processes of agricultural land use,
materials of the State Statistics Service of Ukraine were used.

Results. Based on the ecological and economic efficiency analysis of agricultural land use,
the priority of obtaining profits in contrast to the problems of the restoration and preservation of
the agricultural resource potential was demonstrated, thanks to which Ukraine took the lead in
many commodity crops export. The soil fertility decline is a reason of formed threat to
agroecological and food security. Based on the assessment of the nitrogen balance flows, the
amount of removal of nutrients from the soil cover was estimated.

Originality / scientific novelty. The expediency of using an improved tax instrument for land
use as an economic lever for the formation of organizational and economic conditions of
management with a focus on the introduction of the principles of the green economy is
substantiated. This improvement consists in the correction factor proposed for the first time to the
calculated volumes of tax collections. This coefficient allows taking into account the characteristics
of the land use effectiveness in combination with the coefficients of carbon stock changes of the
internationally recognized methodology UN Intergovernmental Panel on Climate Change (IPCC).
Based on the improvement of the target agroecological zoning approach (on the example of the
Odesa region), an approach to establishing the priority of land plots from the point of view of the
perspective of introducing low-carbon land use is proposed.

Practical value / implications. The proposed approach opens the possibility to optimize
efforts to introduce low-carbon land use and therefore to restore and preserve agro-resource
potential. The national crop production competitiveness is ensured by this. Therefore, this approach
can be taken as a basis for the introduction of the latest green economy tools for the agricultural
land use sector at the level of territorial communities.

Key words: agricultural resource potential, reservoir of mineral soils on agricultural lands,
nitrogen balance flows, balanced land use, low-carbon crop production development.
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Introduction and review of literature. Raw material-oriented management
under the conditions of increasing environmental demands of society hinders
economic growth and makes Ukraine’s integration into international groups
impossible. It is urgent to introduce a system of restrictions on access to the internal
EU product markets produced without complying with the proper requirements for
the use of natural resource potential. The first step in establishing these barriers is the
introduction of a mechanism for adjusting carbon limit, which concerns the crop
sector, so far, only in the part of growing raw materials for the production of biofuels.
However, according to European legislative initiatives, Ukraine has to fulfill a
number of other requirements of an ecological and economic nature on the way to its
European integration aspirations. With regard to the Land Use, Land-Use Change and
Forestry Sector (LULUCF), updated rules have been formed according to which the
EU countries must ensure the balance of recorded greenhouse gas emissions by 2030
by absorbing them from the atmosphere for 310 million tons of CO,-e [1]. It is
assumed that in the period until 2030, the climate-neutral food production will be
achieved and among other positive results, degraded agricultural lands will also be
restored.

The creation of organizational and economic management conditions under
which excessive use of agro-resource potential loses its economic attractiveness will
contribute to the compliance achieving of the national crop production with the
European requirements of balanced nature management. The absence of such
conditions contributed to the increase, according to the State Statistics Service of
Ukraine, of the volume of gross crop production over the past ten years almost twice
(from UAH 329.6 billion in 2010 to UAH 580.3 billion in 2021 in the 2016 price
calculation), and from 2018, the volume of crop production per 100 hectares of
agricultural land increased by more than 10% (from UAH 1.3 to 1.5 million) [2].
Instead, the creation of such conditions will ensure the economic interest of land
users (land owners) in achieving of an acceptable agroecological security level. A tax
instrument using in this context, as a key in the fiscal levers system, opens the way to
the formation of the dependence of increasing the level of profitability of commodity
crop production, along with other factors, on the soil cover of agricultural land
quality, which was formed because of the agro-technological cycle. The soil quality
largely depends on the nutrients return that removed with the harvest.

The work evaluates the balance nitrogen flows in the zonal dimension that
allows ranking the territories according to the level of nutrient loss with the harvest.
The proposed application of targeted agro-landscape zoning on the example of the
Odesa region opens up the opportunity to determine the most promising areas for the
low-carbon land use launching, under the conditions of which a permanent carbon
balance is ensured in the mineral soil pool of agricultural lands [3, p.18]. The
conducted assessment characterizes the agro-landscape potential for the low-carbon
land use launching which can be taken as the basis of further elaborations for
introducing a domestic (voluntary) carbon market for agricultural land use sector and
the development of a carbon footprint assessment system. This will ensure the export
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competitiveness of national commodity plant producers and can also be used as a
basis for developing plans to ensure an acceptable level of agroecological and food
security for the territorial communities and regions.

The problems of ensuring balanced land use, reducing anthropogenic impact on
agricultural resource potential are the subject of research by a wide range of both
domestic and foreign researches and scientific schools. In particular, I. Bystryakov &
D. Klynovyi [4], B. Burkinsky & V. Goriachuk [5], S. Boychenko et al. [6] and
others, studied the substantiation of the ecological security concept, aspects of
achieving balanced land use, approaches and methods of overcoming risks and
threats, assessments of their level. L. Hranovska et al. [7], B. Danylyshyn [8],
L. Novakovskyi et al. [9], D. Dobriak et al. [10], A. Martyn et al. [11] and others
studied the development of the main theoretical and methodological principles of
balanced nature management, environmental protection, systematization of
approaches to practical improvement of the environmental protection system.
Yu. Lupenko et al. [12], S. Baliuk et al. [13], and others [14] made a significant
contribution to the development of the economic foundations of the balanced use of
agricultural lands.

M. Bogira [15], Y. Jiang [16] and others studied aspects of market formation
and regulation for the agricultural land use sector. The research of M. Bereznytska et
al. [17], O. Butrym et al. [18], A. Kitury [19] and others is devoted to the study of the
implementation of the carbon market and highlighting the role of the state in
regulating greenhouse gas emissions.

The issue of the dynamics of greenhouse gas emissions regulating by economic
methods has received wide attention throughout the world. For example, the work of
J.-E. Tchapchet-Tchouto [20] is devoted to the specifics of the impact of
environmental taxes on economic development, where the ambiguity of the resulting
impact is shown for countries with different economic development, because the
increase in environmental taxes creates incentives for economic development, for
low-income countries— it is the additional financial burden. M. Frey [21] tried to
determine the dependence between the size of the tax rate on carbon emissions and
the dynamics of greenhouse gas emissions specifically for Ukraine, which
demonstrated the possibility of ensuring a proportional increasing in GDP and
increase in the tax obligations of producers.

It should be noted separately the works of A. Kucher, whose scientific output is
devoted to the analysis of the relationship between the organic component of the soil
with the economic efficiency of the crop production entities [22-24], their
competitiveness [25; 26] and the search for ways the sustainable agriculture
development ensure on this basis [27-29]. The study of the problems of improving
the system of environmental taxation of carbon dioxide emissions, which was carried
out by M. llchuk et al. [30] deserves attention.

These scientific developments are forming the theoretical and methodological
basis for further research in the field of development of economic thought in the
context of restoration and preservation of natural resource potential and agricultural
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resources in particular. The achievements of previous studies are have the
continuations in the substantiation of problems and the theory and practice aspects of
implementing of the green transition principles, ensuring balanced land use, low-
carbon development of crop production as a factor in preserving the agricultural
resource potential and the developing rural areas and regions.

There are reasons to assume that the implementation of fiscal levers creates an
opportunity to create special organizational and economic management conditions,
under which ensuring the balanced use of agricultural land with a focus on achieving
climate neutrality becomes economically attractive and ensures increased
capitalization of agricultural resource potential.

The purpose of the article. The study purpose is to determine the aspects for
improving the fiscal toolkit as an economic lever for regulating agricultural land use
with the optimized approach to the selection of areas of introduction of the low-
carbon development for the formation of organizational and economic management
conditions towards the ensuring of restoration and preservation of agricultural
resource potential.

Achieving the specified goal is ensured by the following tasks:

(i) to carry out on a systematic basis an ecological and economic efficiency
assessment of the commaodity crop production in the zonal dimension of Ukraine;

(i1) on the basis of the identified cause-and-effect relationships, propose an
approach to optimize the functioning of the tax instrument as a lever for ensuring the
balanced use of agricultural land, taking into account the problems of climate change;

(iii) to propose an approach to optimize the introduction of low-carbon land use
using targeted agro-landscape zoning on the example of Odesa region, as the most
representative in terms of agro-climatic aspect among other regions of the steppe
farming zone, for which the highest volumes of carbon stock reduction in the mineral
agricultural soil pool are observed.

In this work, we used the following research methods:

- monographic — for the promising aspects identification of land use
management processes improving based on the involvement of fiscal levers;

- statistical analysis — for the current land use state assess and ecological and
economic features of ensuring its low-carbon development;

- graphic — for the visualization of analytical and statistical materials and
obtained results;

- correlation and regression analysis — for the establish and measure the degree
of dependence and mutual influences of an agro-resource nature on the effectiveness
and features of the application of financial and economic tools of the introduction of
low-carbon agricultural land use.

Results and discussion. Ecological and economic efficiency assessment of
commodity crop production in the zonal dimension of Ukraine. Today’s realities,
taking into account the requirements of the international community to regulate the
climate change process, increase the urgency of introducing a low-carbon
development strategy of all economy sectors. The production volume increase occurs
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due to the depletion of natural resource potential, and taking into account the cost of
resources involved in the production process is insufficient, which threatens
environmental safety. One of the reasons is that agro-technological cycles have
significant external effects, which are not fully included in the market prices
formation for commodity crop production. The first step to correcting some of these
external effects is their transparent assessment, based on which a total accounting of
costs can already be carried out [31]. Thus, the need to reform the organizational and
economic relations between subjects of economic activity in the process of nature use
for the activation of low-carbon development has become ripe. Researchers not only
in Ukraine [32] consider a similar range of questions. For this, the international
community, and primarily the European Union, is making active efforts to steadily
reduce greenhouse gas emissions with the gradual achievement of net-zero volumes.
The ambition level of such obligations requires not only the intensification of the
energy-saving measures improving and a number of other actions at the
macroeconomic level, but also the strengthening of the influence on the volume of
greenhouse gas (GHG) absorption increasing. In this regard, in July 2021, the
European Commission published a package of legislative initiatives “Fit for 55 [32],
which include the LULUCF Regulation [33]. This document announces the EU’s
goal of increasing the amount of GHG absorption under proper monitoring. The
agricultural land use sector plays an important role in this context, as the mineral soils
pool has the ability to increase carbon stocks through the accumulation of humus. It is
assumed that in the period from 2026 to 2030, the EU member states will fulfill the
assigned distributed obligations of the achieving the joint total stated amount of
absorption, which will ensure climate-neutral food production and, along with other
positive results, will facilitate the restoration of degraded agricultural land.

The key goal of these reforms is to create conditions under which the rate and
volume of added value growth will directly take into account the value of
environmental services, which is created by the components and characteristics of the
environment, and to have developed levers for taking into account the effects of the
anthropogenic load levels created by a certain of economic activity types. A resource-
depleting way of conducting agriculture due to excessive use of agricultural resource
potential is unacceptable not only from the point of view of ecological expediency,
but also economically unprofitable. This can be explained by the fact that the
restoration of the acceptable agroecological state of the territories requires much
larger capital investments than the ecologically balanced organization of crop
production. With regard to Ukraine the situation is taking on threatening contours,
since the national production of food raw materials in a number of positions was the
first among the countries of the European Union (Figure 1).

The location of the branches of graphs of Ukraine above the other countries
demonstrates the primacy of national producers of such crops as sunflower and corn
for grain, which confirms the potential of Ukraine as one of the largest producers of
food. Odesa region ranks ninth in Ukraine in terms of the commodity plant
production (5.2 % is produced).
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Figure 1. Dynamics of production volumes in Ukraine and EU countries:

a) corn and b) sunflower
Source: created by the authors based on Eurostat data.

High profits volume of agricultural producers is directly related to this, which is
a factor of unbalanced land use and is proven by comparing the agricultural land
areas dynamics and their constituent components with the areas of various crops
production, which are shown in Figure 2. Despite the constant reduction of the total
agricultural land area, the arable land area as a its component has steadily grown over
the last decade (see in the Figure 2a) due to the area of ecologically stabilizing lands
which are the perennial crops, fallows, meadows, pastures areas (see in the

Figure 2b).
419 - - 32,6
< = o 301 94
f 41.8 1 - 326 'E = — -~ T ~e-~-"103 —5
E S =25 Rfes -7 3%
s 07 325 2 2o ([T °2
£ 4161 5 5 o1 8 _
F325 2 3 Y =]
& 415 = :—3510_ 90 25
41 4 4 r 324 a E r 89 é -
' £ 5 - I g
8.8 3
13 +——T T T T T T T T T T 324 0 . . 87 %
S FEFE LD o R N &
B P N M M NG & (\Q\ ISERS %Q\”D <5
Cropland = = Arable land —Ecologically stabilizing lands - - - Harvested area
a) b)

Figure 2. Area dynamics: a) agricultural land and arable land; b) fallows and

perennial plantations and meadows and pastures, thousand ha
Source: created by the authors based on State Statistics Service of Ukraine.

Unbalanced land use in Ukraine is aggravated by the expansion area rate of
highly profitable crops, for example, the area of winter wheat, corn for grain, and
sunflower has more than doubled since 2000 (in common from more than 9 million
ha in 2000 to more than 19 million hectares in 2021). Similar trends are typical for
Odesa region. At the same time, the sown area of grass crops decreased by almost
four times from 3.9 million hectares to 1.1 million hectares during the corresponding
period, which indicates a reduction in the livestock population, and therefore, the
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amount of manure applied. This leads to an increase for fertilizers and, most of all,
nitrogen fertilizers, which is shown in Figure 3. Described situation is a main reason
of a decreasing in the indicator of the soil environment acid-alkaline balance, i.e.,
about its acidification.
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Figure 3. Amounts of applied mineral fertilizers, kg per 1 ha of sown area and
volumes of gross crop production in all agricultural holdings per 100 hectares

of agricultural land in zonal measurement in 2016 prices

Source: created by the authors based on State Statistics Service of Ukraine.

There has been a tendency to increase the nitrogen fertilizers share in the total
amount applied to the soil since 2009 (more than 70 % instead of the optimal 40—
42 %). In 2021, sources of mineral nitrogen prevailed 28 times over the nitrogen of
organic origin (for the Odesa region this ratio was 79.8/1), thanks to which high
profitability indicators of crop production are maintained. The clear tendency exists
of the fertilizers application increasing in the regions of Polissia zone, which is
explained by the lower level of natural soil fertility compared to the rest of the
regions. At the same time, the highest level of crop production profitability in the
measure of thousand hryvnias from 100 hectares of agricultural land in 2016 prices
are characteristic of the forest-steppe zone of Ukraine due to more fertile soil in a
complex with optimal moisture characteristics, which is confirmed by the “wave-
like” bars growth in the middle part of the graph for all years.

It should be noted the constant increase in the anthropogenic loading level on
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the agroecosystem which is confirmed by the location of the information both of the
parameters for each subsequent year of the analysis upper the schedule of the
previous year. Unbalanced fertilizers using with a predominance of the mineral
nitrogen component contributes to the disruption of the nutrients balances, the
deterioration of their circulation together with the agrochemical properties of the soil,
and ultimately leads to the loss of its fertility and the agricultural resource potential
reduction. Despite the increase in the volume of mineral nitrogen fertilizer
application almost eight times (from 2.2 million tons in 2020 to 17.7 million tons in
2021) in Ukraine and 3.5times (from 287.2thousand tons in 1998 to
1,017.0 thousand tons in 2021) in the Odesa region, in most cases, it is impossible to
compensate for the amount of removed nutrients. This statement is proven by
calculations, for example, in 2021, 1.8 million tons of nitrogen was removed by the
useful part of all agricultural harvested crops in Ukraine, and one and a half times
more with root part and by-products of plants (Table 1).

Table 1

Balanced “output-input” nitrogen flows (N) during crop cultivation
in Odesa region, tons

The name of flow | 1995 | 2000 | 2005 | 2010 | 2015 | 2021
Nitrogen removal from soil by harvested crops
Nitrogen removal by useful partof | ¢, ¢4 o | 56 847.3| 78 565.2 | 80 703.7 102 961.1[141 681.1
harvested crops harvested crops
Nitrogen removal by sub-product | 5, 144 3| 60 633.2 |102 266.1| 82 883.9 |14 941.9(128 250.8
part of harvested crops
Total 120 808.2|127 480.5/180 831.3]163 587.7|217 903.0/269 931.9
Nitrogen removal, kg N/ha 765 | 921 | 799 | 924 | 1194 | 146.0
harvested area
Inflows of nitrogen to the soil environment

Consumed by plants from 41504.9 | 37 341.1 | 62 584.0 | 52 290.6 | 70 617.8 | 76 935.5
harvested crop residuals
Consumed by plants from 8393.2 | 7015.0 |11 037.5|13503.5 |17 783.1 | 28 449.3
nitrogen mineral fertilizations
Consumed by plants from manure |37 911.1|23374.4|17934.3|15328.2| 7822.0 |14132.2
Entered into the hummus from
harvested crop residues and by- 23843.2|23357.8|32655.9|31709.3|37442.0|37030.3
products
r'i’;f&fg Into the hummus from 3030 | 2449 | 1841 | 1558 | 90.0 | 60.6
Symbiotic nitrogen fixation 1748.8 | 1739.0 | 1776.0 | 1452.0 | 1140.8 | 638.4
Not symbiotic nitrogen fixation 8688.1 | 7614.3 |12455.0| 9734.3 [10041.4|10171.7
Total 122 482.4/100 686.6/138 626.8/124 173.7|144 937.0/167 417.9
Balance 1674.2 |-26 793.9(-42 204.5|-39 413.9]-72 966.0|-102514.0
Nitrogen balance, kg N/ha 11 | -194 | -186 | -223 | -400 | -554
harvested area
The ratio of the amount of 099 | 127 | 130 | 132 | 150 | 161
nitrogen removal to its intake

Source: created by the authors based on State Statistics Service of Ukraine and methodology [3, pp. 140-

152].
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The quantities of nitrogen removed from the soil layer of agricultural land
during the research period increased by 2 times (from 127.5 thousand tons to
270.0 thousand tons) in absolute terms. If we compare this characteristic in relation
per to a unit of area, the observed increasing is in a slightly smaller proportion —
1.6 times (from 92.1 kg N/ha in 2000 to 146.0 kg N/ha of the harvested area), which
Is explained by different yield indicators for different crops. It was possible to
compensate this nitrogen removal by only 70 % through the nutrients entrance with
fertilizers (mineral and manure), with harvested crop residues, roots, by-products,
because of symbiotic and non-symbiotic nitrogen fixation. This ratio is not stable by
natural zones that evidenced by the results of the carbon stock change assessment for
mineral soil pool (Figure 4): a) illustrates the situation for Ukraine as a whole and in
the zonal dimension, in particular in the steppe zone; b) in Odesa region.

The highest degree of stability according humus stock changes and therefore
carbon belongs to the situation in Polissia, as evidenced by the greatest
approximation of the graph to the OX axis. An increase in the intensity of use of
agro-resource potential is observed for the Forest Steppe. Although the branch of the
graph “rises” the highest, relative to the graphs of the rest of the situations with the
carbon stock change in mineral soils pool by natural zones, there is also a greater
reduction of these stocks, therefore these lead to higher CO, emissions from the
agricultural land using. The largest volumes of CO, emissions from the land use in
the crop production are characteristic of the steppe zones of Ukraine, which is
reflected in the overall dynamics of the carbon stock decreasing in the soil pool of
agricultural lands. At the same time, the graph of the dynamics of lease payments for
the use of agricultural land shows a rapid growth during the studied period — almost
nine times (from more than UAH 5 billion in 2010 to more than UAH 46 billion in
2021). This distribution is explained by the intensity of the anthropogenic load on the
agroecosystem. The results of monitoring observations on the agroecological state in
Ukraine [34, p. 7] showed that during the last two decades there was a reduction to a
minimum of comprehensive soil improving measures and some works were not
carried out at all. This leads to a steady trend of soil quality deterioration, which is
reflected in the dynamics of indicators of the amount of lease payments for the use of
agricultural land, while simultaneously taking into account information on the carbon
stock change dynamics in the mineral soils pool of agricultural land. Comparison the
GHG emissions dynamics in a complex with the economic dynamics indicators of
land use is the embodiment of the results of anthropogenic load on the agroecosystem
and an indicator of the agroecological security level of the region.

As an economic component of this ecological and economic aspect of the
analysis, it is proposed to consider the dynamics of lease (rental) payments. This
choice is justified by the fact that the most common legal form of agricultural land
use in Ukraine during of the last decade is economy instrument of lease. It is thanks
to this method of land use that such forms of management as agricultural holdings
received the greatest activation of development. This form of land use organization
has its positive and negative sides. Thanks to the lease mechanism, many landowners
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have the opportunity for a moderate rent, the amount of which is subject to statistical
accounting, to ensure the use of the plots (shares) granted to them by the state for
their main purpose — agricultural.
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Figure 4. Carbon stock change in mineral soil pool of agricultural land, kg C/ha
and rent payment for agricultural land use, min UAH: a) per nature zones

of Ukraine; b) in Odessa region
Source: created by the authors based on State Statistics Service of Ukraine and methodology
[3, pp. 140-152].
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Nevertheless, the land, which according to Article 13 of the Constitution of
Ukraine “is the property of the Ukrainian people”, is alienated from the landowners.
That is, citizens of Ukraine have transferred the rights to use agricultural lands to
other economic entities in accordance with lease agreements. Before February 24,
2022, any natural or legal person had the right to obtain an agricultural plot for rent
by entering into appropriate contract with its owner/manager. This could be done
through auctions or direct contracts (at the owner’s discretion). Such a contract was
entering into force after the fact of its state registration.

The consequence of the described situation was that, according to information
from the Latifundist.com website: “Today, more than 10 foreign agricultural holdings
from the Top 100 latifundist rating are operating in Ukraine. Now 3-4 million
hectares are under their control. The largest foreign agricultural holdings in the
country are the American “Agroprosperis” (has the land bank of 300,000 hectares)
and “Continental Farmers Group” (195,000 hectares)” [35]. At the same time,
according that source, the general land bank is at the disposal of all agricultural
holdings operating in Ukraine with an area of agricultural land of 10,000 hectares or
more as of 2023, taking into account the territories that fell under the zone of active
hostilities in the east of Ukraine was almost 6 million hectares. This amounts to
14.3 % of the agricultural land area and 18 % of cropland (the rate of spread of
erosion soil processes cover of arable lands of Ukraine is comparable to the indicated
values). Since the tenant (land-user) is not the owner of the land that is used, this fact
does not contribute to the formation of a thrifty attitude towards the land.

Let’s consider the ecological and economic efficiency of agricultural land use in
the zonal dimension. The variation of the change in the carbon stock in the pool of
mineral agricultural soils, which is determined by the dynamics of gross crop
production, will be estimated using the coefficient of determination (R?), Figure 5.
The dependence degree between these parameters is also determined by pair
coefficients correlation, which is: for Ukraine as a whole — -0.91; for Polissia — -0.87;
for Forest-Steppe — -0.92 and for Steppe — -0.919. For all the above cases of
dependence, the relationship is high degree inverse. That is, with the growth of
payments for the lease of agricultural land, which according to statistical data
increased almost 9 times over the ten-year period of the study (from UAH
5,295.5 million in 2010 to UAH 46,192.9 million in 2021), at the same time, there is
a decrease in carbon stocks in the pool of agricultural soils, which are used for
commaodity crop production.

Taking into account the statistical parameters of the regression (confidence
interval for the line slope on the graph), it is possible to determine the quantitative
dependence between the values of the indicators, in particular: there are grounds with
a probability of 85 % to claim that the increase in anthropogenic load on the national
agricultural land, which is expressed in the increase in the yield of crops, for
example, wheat , by 0.1 t/ha will lead to an increase in GHG emissions per hectare of
arable land on average up to = 0.25-0.3 kg of carbon (or 0.9-1.1 kg of CO,) under
the conditions of existing agro-technological land cultivation practices. The
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assessment was carried out under the condition of using traditional agricultural
practices and agro-technological methods without taking into account the amount of
GHG emissions from fuel consumption by agricultural machinery.
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Figure 5. Correlation field and the correlation dependence graph of the
dynamics of carbon stock change in mineral agricultural soils pool and the
amount of lease payments for the use of these land in (a) Ukraine and in the

zonal dimension: (b) Steppe, (c) Forest Steppe, (d) Polissia during 2010-2021

Source: created by the authors.

An approach to optimizing the functioning of the tax instrument as a lever for
an ensuring the balanced land use, taking into account the problems of climate
change. The indicated results of the conducted assessment are confirmation of
unbalanced land use in Ukraine, which leads to GHG emissions, threatens the
acceptable level of agroecological, and ultimately food security, prevents the
balanced use of agricultural lands of Ukraine. In addition, these research results
reveal the potential of restoring and preserving the agricultural land fertility and
provide an opportunity to predict the carbon stock change dynamics, subject of the
ecological and economic mechanism adjustment. The fiscal instrumental group is a
key component of this mechanism, which aimed to improve of organizational and
economic management conditions with the orientation towards recovery and
preservation of agricultural resource potential. In the case of deterioration of the
quality state, which can be seen as the decreasing of humus stock (and, therefore,
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carbon) in the agricultural soils, the financial burden on land users should be
increased. Alleviation of economic burdens, embodied by the tax on the use of
agricultural land plots, can be achieved after receiving confirmation of the carbon
stock increasing in the mineral soil pool of agricultural lands, which are involved in
the commaodity production of crop.

The effective economic levers on this path are the fiscal direction tools (taxes,
subsidies, budget expenditure system formation). Since land is the basis for locating
economic sectors and activity types, as well as a means of production, a subject of
labor, a tool of production, the land use sector influences on all economy sectors.
From this point of view, in our opinion, the method of calculating the land tax to
optimize the balance of the “profits — agroecological security” system requires
additional attention.

The researching working hypothesis regarding the tax instrument using as an
effective lever of ecological and economic policy to solve the problems of restoration
and preservation of agricultural resource potential is that the increase in humus
reserves, and therefore the reduction of GHG emissions from agricultural land use,
should be in the proportionally relationships to the amount of tax assessments for the
use of these lands. “Using the tools of fiscal policy, the state creates conditions under
which it becomes profitable for economic entities to take into account the interests of
the state in the process of their activity” [36]. That is, the measure of the effectiveness
of the application of the land tax can be considered the formation of organizational
and economic conditions of management, under which the profit of agricultural
commodity producers becomes dependent not only on the volume and quality of
marketable crop production, but also on the quality of the agricultural soil fund
formed as a result of their cultivation. The land tax should create conditions for
economic stimulation to restore and preserve agricultural resource potential.

World practice has accumulated a wide enough experience in the application of
fiscal and, including, tax instruments to regulate the volume of GHG emissions,
however, the functioning of financial and economic instruments of a similar direction
in Ukraine requires, as shown by business practice, optimization. The calculation of
land tax payments is based on the instrument of normative monetary valuation of
agricultural lands [37], which does not ensure the creation of economic incentives for
the preservation of agricultural resource potential. Instead, this approach introduces
an economically uniform environment that makes it almost impossible to take into
account the permanent impact of agro-technological characteristics of land use. The
existing approach does not have a sufficient flexibility for the formation of
organizational and economic conditions of management, which would ensure the
implementation restricting incentives of the excessive exploitation of agricultural
land resourcing potential. Completion of this task is seems be possible by applying
correction coefficients. The principle of taking into account the influence of the
anthropogenic loading at the land by agricultural using of it use is proposed in the
guidelines of the IPCC [38] through the so-called correction coefficients of changes
in relative carbon stocks (Table 2):
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Table 2
Relative coefficients of changes in carbon stocks for various characteristics
of agricultural land use management (acceptable for the agroclimatic
conditions of Odesa region)

IPCC,
2006

0.80

Type of

coefficient Meaning

Description

Long-term land Represents area that has been under tillage for >20
cultivation years, predominantly annual crops
Land use Perennial / 1.00 Long-term perennial tree crops such as fruit and nut
(FL) Tree Crop trees

Represents temporary removed annual cropland (e.g.,
0.93 | conservation reserves) or other unused cropland that has
been restored with perennial grasses
Substantial soil disturbance with full inversion and/or
frequent (within year) tillage operations. At planting
time, little (e.g., <30%) of the surface is covered by
residues
Primary and/or secondary tillage but with reduced soil
disturbance (usually shallow and without full soil
inversion). Normally leaves surface with >30%
coverage by residues at planting
Direct seeding without primary tillage, with only
No-till 1.01 | minimal soil disturbance in the seeding zone.
Herbicides are typically used for weed control
Low residue return occurs when there is due to removal
of residues (via collection or burning), frequent bare
Low 0.95 | fallowing, production of crops yielding low residues
(e.g., vegetables, tobacco, cotton), no mineral
fertilization or N fixing crops
Representative for annual cropping with cereals where
all crop residues are returned to the field. If residues are
Medium 1.00 |removed then supplemental organic matter (e.g.,
manure) is added. Also requires mineral fertilization or
Input N-fixing crop in rotation
(Fi) Represents significantly greater crop residue inputs over
medium C input cropping systems due to additional
practices, such as production of high residue yielding
1.04 | crops, use of green manures, cover crops, improved
vegetated fallows, irrigation, frequent use of perennial
grasses in annual crop rotations, but without manure
applied (see row below)
Represents significantly higher C input over medium C
1.37 | input cropping systems due to an additional practice of
regular addition of animal manure

Set aside
(< 20 years)

Full 1.00

Tillage
(Fma) Reduced 1.02

High without
manure

High — with
manure
Source: [38, pp. 5.20-5.21].
-the type of land using (FLy) — considers the permanent or temporary soil
cultivation; or under perennial tree or berry plantations, rice checks, or conversion of
plots with a reduced fertility level under erosion processes to forest plots or onion
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pasture lands, or wetland complexes. This group of factors also includes the
characteristics of crop rotation accounting;

- the type of land management (Fug) — the cultivation shape, which takes into
account the intensity and depth of land cultivation. This coefficient of mixed
influence, which allows taking into account the measure of anthropogenic load from
the characteristics of the intensity of nutrient consumption by plants of various
agricultural crops;

-the method of using fertilizers (F;) — the intensity of use of soil resources,
which allows taking into account the impact of different volumes and types of
application of fertilizer materials, manure or other means.

The indicated specified coefficients system was developed for the preparation of
the inventories of emissions from sources and absorption by sinks of GHG for the
LULUCF sector according to an international generally recognized approach. The
proposed approach will make it possible to take into account the financial and
economic costs of land users with a higher degree of transparency and objectivity and
opens the way to the formation of organizational and economic management
conditions, under which excessive exploitation of natural resource potential loses
economic attractiveness. Instead, the implementation of a system of land protection
measures and agro-technological methods, which are focused on the restoration and
preservation of agro-resource potential, should reduce the tax burden on business
subjects of commaodity crop production. Therefore, taking into account the results of
calculations of nitrogen balance flows by the amount of nitrogen removed with
harvested agricultural crops and its return (Table 1) to the amount of tax assessments,
it is proposed to apply a correction factor for taking into account the removal of
nutrients according to the formula:

T, = if ((nwemovm <1]T d (T <d )] (1)

nNreturn
where T -the amount of tax assessments with the economic activity impact on

the land state based on the previous year results, UAH;
Nu,oremova — Nitrogen removal volumes with harvested crop per unit area,

kg N/ha, Table 1;
Ny oreum — Nitrogen returned volumes to the soil surface from all sources,

Table 1,
T —amount of tax assessments, UAH;
d, — correction factor taking into account the sublimated influence of land use

characteristics in crop production under the soil and climatic conditions of Ukraine.
The calculation is carried out using the selection operator according to the
criterion of the ratio between the volumes of nitrogen removal to the volumes of its
compensation in the agricultural mineral soils pool: if the ratio is less than one, so the
compensation prevails over the removal with the harvest. The adjustment degree of
the tax assessments amount in formula 1l is proposed to determine through the
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correction coefficient (4 ) based on the adjustment factors of the UN IPCC

methodology according to the equation:
- (PPt Fi): “
where Fy — takes into account the characteristics of the way the land plot is
used for agricultural purposes (arable land or perennial plantations, or meadow and
pasture land, fallow land);

Fwmc — considers the characteristics of land plot cultivation;

F: — takes into account the characteristics of fertilizer application.

For example, let’s consider a hypothetical farm that may be located in the Odesa
region. The most common situation regarding land use characteristics in the mid-
1990s was the following: long-term arable lands with annual deep plowing are under
cultivation. A useful part of the crop and straw (by-products) for the needs of animal
husbandry are removed from the field, which involves the use of manure. As a
hypothetical example, we can rely on the results of the calculations given in the
Table 1. Therefore, the sum of the coefficients of changes in carbon reserves
(Table 2) for the first case will be: 0.8 + 1.0 + 1.37 = 3.17.

For another case, let’s assume the conditions, which in the vast majority
developed with the land cultivation in 2021 — old arable land with annual deep
plowing is also under cultivation. At the same time, only a useful part of the crop is
removed from the field with a reduced amount of organic fertilizers, but the amount
of mineral fertilizers has increased. Therefore, the sum of the coefficients of changes
in carbon reserves (Table 2) for the second case will be: 0.8 + 1.0 + 1.0 = 2.8.

These values should be multiplied by the results of the ratio of the volumes of
nitrogen removal to the volumes of its return to the soil cover for each of the cases,
according the equation 2. For the first case, 1995: 0.99 - 3.17 = 3.13, and for 2021:
1.61 - 2.8 =4.51. According to the proposed improvement for tax assessments
(equation 1) the amount of funds that must be paid in the form of land use tax for the
business entity in the first case will be reduced by more than 3 times, and in the
second case — will increase by 4.51 times.

The criterion of the ratio between the amount of nitrogen removal and the
amount of its compensation in the reservoir of mineral soils of agricultural land
determines the extent of the farmer’s resource investment in maintaining the quality
of the soil cover during crop cultivation. If the ratio is less than one, the
compensation prevails over the removal with the harvest which indicates about the
material, technical, organizational, economic, financial and resource of the farmer
efforts. That attitude towards land resources must be supported and encouraged.
Therefore, when applying the coefficient in this case, the total amount of tax
assessments is reduced, as well as the financial burden on the owner. The opposite
situation indicates the obtaining crops due to the activation of mineralization
processes of the soil humus component which does not contribute to the restoration
and preservation of agro-resource potential, the preservation of an acceptable level of
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agroecological safety, and potentially threatens food security in the future due to a
decrease in humus reserves. This attitude towards land resources must be restrained
and limited.

Targeted agro-landscape zoning application (on the example of Odesa region)
to optimize efforts for low-carbon land use introduce. Thus, the proposed approach
has a certain flexibility degree to take into account the local peculiarities of crop
management in order to optimize the land users (land owners) efforts to ensure low-
carbon land use. Incentives for achieving an acceptable level of agroecological
security are formed when applying the considered approach not only in the case of
land tax assessment. Also, the specified approach can create a stimulating effect
through the price of the plot (in the case of applying the considered parameters to the
methodology for evaluating land plots for agricultural purposes) and due to taking
into account the specified approaches when developing priority programs of regions
or industry programs, etc. This is the key to the formation of such farming conditions
under which unbalanced land use will be economically unprofitable. But the low-
carbon land use introduction requires additional efforts, resource provision and time.
At the same time, the state of the soil cover and the agro-ecosystem of the region
should be taken into account, which also determine the success of the low-carbon
land use launching. In order to optimize costs, it is necessary to take into account
territorial heterogeneity for the most promising areas determination under the
implementation of such measures, which will achieve positive ecological and
economic effects in the shortest possible time.

The proposed approach has a certain degree of flexibility — both to take into
account the local peculiarities of crop production and the spatial heterogeneity of
agricultural lands. The low-carbon development of crop production is connected both
with the improvement of fiscal instruments and with the need to take into account
territorial natural and anthropogenic factors of the agrosphere functioning through the
use of a system of targeted agro-landscape zoning.

The relevance of targeted agro-landscape zoning is due to three main aspects:

1) introduction of general scientific principles of coherence and differentiation
into the system of zoning of the agricultural sphere;

2) the final result of zoning, namely the territorial graphic model, determines the
sequence of solving the given problem of agricultural production and allows
improving the technologies of agricultural production by the point method, that is, in
individual local areas;

3) assessments of the formation and development of the problem of introducing
land use on the basis of low-carbon development relate to the assessment of various
components of the agrosphere (soils, waters, rocks, natural and cultural biocenoses),
while their traditional separation as independent natural and anthropogenic objects to
some extent contradicts the principle of the unity of the agrosphere.

Traditionally, the features of the soil cover are considered as the main means of
agricultural production, and the existing yield as an indicator of its efficiency. Until
recently, the leading tool for spatial differentiation of land remains soil grading,
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which is used to assess the upper arable layer of the soil according to its agrochemical
parameters. However, in modern conditions of qualitative and quantitative land
degradation global processes relationships in the “soil — agrocenosis” system have
acquired a complex multivariate character, which requires their complex ecological
analysis. If information is available, the quality of agricultural products indicators can
also be taken into account.

Targeted agro-landscape zoning for forecasting the introduction of low-carbon
land use was carried out by us for the territory of the Odesa region. Regional studies
shown the lands of this region are distinguished by high volumes carbon stock
decreasing in the mineral soil pool because of commercial crop production. The
territory of Odesa region is located within three natural-agricultural zones, there are
forest-steppe, steppe and arid steppe. For this reason, there is a wide variety of agro-
landscape characteristics in the selected region and, accordingly, different potentials
for the implementation of low-carbon land use.

The method of zoning, as well as its principles, approaches and graphic models,
Is based on scientific and methodological developments of the author [39-43]. It
should be emphasized that an informative territorial low-carbon land use forecasting
Is based on the methods of agro-landscape mapping and zoning of agricultural lands
with accounting the adjacent territories. The area of each agricultural landscape was
determined by a complex of 8 structural and agrochemical factors of natural and
anthropogenic origin. The following factors were chosen as such factors: agroclimatic
balance of heat and moisture, functional land zoning, river basins and hydro chemical
composition of waters, natural and anthropogenic vegetation cover, planar soils
erosion, morph structures of the relief, types and grades of soils, lithology and
stratigraphy of soil-forming rocks, atmospheric pollution. Spatial diversity of these
factors is systematized according to 8 taxonomic categories and 25 taxa. On the
territory of the region, 31 agricultural landscapes have been allocated. For the
territory of each agro-landscape, a forecast target expert assessment of carbon input
into the atmospheric air was performed. Such assessment is measured in points and is
based on the ranking of quantitative and qualitative parameters of the corresponding
taxonomic category. The expert assessment of each agricultural landscape takes into
account the following parameters, respectively: Selyaninov’s hydrothermal
coefficient; the level of disturbance of the natural structure of the land; intensity of
evaporation from the surface of rivers; afforestation of the territory; mechanical
composition of soils and their erodibility; direction of mechanical air migration
processes; enrichment of soil-forming rocks with carbonate compounds; entry of
natural carbohydrates into atmospheric air. The value of predictive estimates of low-
carbon land use for agro-landscapes of the Odesa region varies from 11 to 19 points
(Table 3, Figure 6).

Agricultural landscapes with a target expert assessment of 16-19 points have
been identified as the most favorable for low-carbon land use. This category includes
9 agricultural landscapes. They prevail in the forest-steppe zone and are characterized
by homogeneous parameters of the zone, subclass and subspecies according to
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taxonomic classification. In addition to the highest hydrothermal coefficient, they are
united by high soil erosion and the unpromising nature of rocks on hydrocarbons.
Table 3
Categorization of agricultural landscapes of Odesa region according to the level
of forecast assessment of low-carbon land use

Comprehensive expert assessment,
Natural and agricultural Categories condition of points (in the numerator) and
zone of Ukraine low-carbon land use number of agricultural landscapes
(in the denominator)
The most favorable 16-19
7
Forest Steppe
15
Favorable 1
The most favorable 1—16
Steppe Favorable 14—615
Unfavorable %
The most favorable 1—16
Arid Steppe Favorable %
Unfavorable %

Source: created by the authors.

Agricultural landscapes with favorable conditions for low-carbon land use meet
the target comprehensive assessment of 14-15 points. This category includes
12 agricultural landscapes that mainly localized in the Steppe natural-agricultural
zone with homogeneous parameters of the zone, type and subspecies. They are united
by the average level of evaporation intensity from the surface of the rivers of the
Black Sea and Dniester basins besides the average hydrothermal coefficient, as well
as the absence of natural hydrocarbons in the rocks.

Agricultural landscapes with comprehensive expert assessment index of 11—
13 points are characterized by unfavorable conditions for low-carbon land use. This
category includes 10 agricultural landscapes of Steppe arid natural-agricultural zone,
where they are united only by belonging to the zone of agro-landscapes with a low
hydrothermal coefficient.

Thus, carrying out targeted agro-landscape zoning allows determining the
territories with the most favorable conditions for the introduction of balanced (low-
carbon) land use. The selection of plots with the most favorable conditions will
ensure not only the optimization of costs, but also accelerate the receipt of additional
funds from the application of the updated tax instrument based on the first proposed
approach to take into account the effectiveness of land use with the IPCC coefficients
of soil carbon stock change. This opens up the possibility of involving the rest of the
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land under launching of low-carbon crop production and in combination with the
improved fiscal levers, the conditions for achieving the acceptable cost indicators of
crop production obtained in these territories are formed.

PN
KRl D
,"N‘ 7 L P 5%

Figure 6. Schematic map of agricultural landscapes of Odesa region for the
targeted forecast of the low-carbon land use launching

Conventional designations: Categories of agro-landscapes according to the
prospects for the low-carbon land use launching: (D — the most favorable
conditions (16-19 points); <> — favorable conditions (14-15 points); > -
unfavorable conditions (11-13 points); —— — boundaries of agricultural
landscapes; @ the total score of the expert assessment of low-carbon land use.

Source: created by the authors.

Discussion. In the scientific literature, when studying the taxation problems of
greenhouse gas emissions from stationary sources [19] and finding ways to overcome
them [20], the connection between taxes and economic development is underlined,
with an emphasis on the low efficiency of such taxation in Ukraine [22; 30]. At the
same time, the aspect of regulating the emissions amount that occur in natural-
anthropogenic ecosystems by economic instruments is rapidly developing, which is
actively being introduced in developed countries already at the level of regulatory
and legislative acts [32; 33]. The peculiarity of economic activities, the object of
which are the components of natural-anthropogenic ecological formations, is that
absorption processes can occur as a result of economic influences (carbon stock
increases in the pools of perennial living biomass or soils). When studying the
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problems of ensuring sustainable (balanced) land use, which is emphasized in the
above literary analysis, attention is paid to the application of economic levers [6-10].
The issues of the assessment of carbon stock change in the mineral soils pool are
relevant [2; 21-24], as a starting point for the regulation of agroecological safety and
a support base for the involvement of the tools of the green economy [17] and the
achievement of the goals of increasing carbon absorption by the soil biocenosis and
the related problems of ensuring sustainable land use [27-29].

Based on the study of the above experience, we attempted to propose an
approach to improve tax regulation for the agricultural land using. The improvement
consists in the formation of dependence between the volumes of tax assessments on
the qualitative state characteristics of the soil cover, which is formed as a result of the
commodity plant production. This approach ensures the creation of specific
organizational and economic management conditions, under which exhausting land
use becomes unprofitable. Therefore, incentives are being formed for the low-carbon
method of crop production introduction with a focus towards increasing the volume
of carbon stock in the mineral soils pool. But it should be noted that the effectiveness
of proposed approach requires the formation of an information and registration
infrastructure, which is based on the results of the functioning of the monitoring
system not only on the qualitative parameters of the soil cover of agricultural land,
but also requires the formation of an evidence base on the observance of agro-
technological conditions and restrictions with the introduction of a scientifically
based system of land protection measures. Fulfillment of this task requires
strengthening of institutional and regulatory and legislative support.

Conclusions. The results of the study show that the existing until recently
organization of the process of agricultural land use with the aim of increasing profits
from commodity crop production creates an exhausting effect on the agricultural land
resource potential, does not contribute to its restoration and preservation and the
formation of a balanced (sustainable) way of agricultural land use.

The lack of a sufficient level of interest, responsibility, incentives and levers for
encouraging business entities in decarbonization and low-carbon development of
economic and industrial activity, including in the field of crop production, is a barrier
and creates obstacles for the successful implementation of a system of measures in
the appropriate direction. Ensuring the implementation of the strategy of low-carbon
economic development requires the creation of conditions under which the rates and
volumes of growth of added value will directly take into account the cost of
resources, components and characteristics of the environment. To ensure the
achievement of such a goal, it is necessary to develop levers for taking into account
the effects of anthropogenic load levels and resources qualities, which are formed as
the result of their economic use.

The degree of ensuring an acceptable food security level is determined by the
level of achieving an acceptable state of agroecological security. This is directly
depends on the degree of land users (landowners) interest in restoring and preserving
the agricultural resource potential that are the material basis and means of
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commercial production of crop production.

The leading role of the crop sector of Ukraine in commercial production of food
products both for Europe and in supplying food to the countries of the world is
shown. However, under the updated management conditions that are actively forming
by the regulatory and legislative field of the EU, the increasing economic profits due
to ecological (including agroecological) efficiency gradually becomes impossible and
requires changes in the organization of the land use process.

An excessive level of nutrients removal from the soil cover of agricultural land
in Ukraine due harvesting without their compensation from available sources of their
return was proven. The zonal differentiation of the volumes of GHG emissions from
the commodity crop production was carried out which proved the unbalanced
agricultural land use that leads to the gradual loss of humus reserves from agricultural
land. On average, in Ukraine, the amount of carbon emissions from agricultural land
use over the last five years is 7077 kg of carbon per hectare. The maximum volumes
of emissions are observed in the zone of steppe agriculture of Ukraine, where the
obtained values of emissions reached 110.1 t of C per ha in 2021; a relatively better
condition is observed in the Forest Steppe (57.6 t C per ha); the lowest emissions in
2021 were observed in Polissia — 26.2t C per ha, which demonstrates the zonal
increase in anthropogenic load on agricultural landscapes.

The need to reform the organizational and economic environment for ensuring
an acceptable level of agroecological and food security is substantiated. The role of
the fiscal group of tools in regulating the quality indicators of the ecological state of
the soil cover on agricultural lands is highlighted in this connection. By improving
the tax instrument, it is possible to create an organizational and economic
management environment under which exhausting land use with loss of fertility
becomes economically unattractive. At the same time, ensuring an acceptable level of
agroecological security leads to a reduction in the tax burden on agricultural
producers that are an incentive to introduce a scientifically based system of land
protection measures. Calculation of nitrogen balance flow parameters under growing
commodity crop production is considered as a criterion for reducing the tax burden
on land users. A condition for reducing the tax burden is the predominance of
nitrogen input from fertilizer sources over the amount of its removal with the
harvested crop. In addition, this is true because the achieving a value less than one
requires land users to initiate sustainable (balanced) land use with certain financial,
organizational and economic efforts.

An approach to agroecological zoning based on the example of agro-landscapes
of the Odesa region is proposed to determine similar areas of the territory, to optimize
the introduction of low-carbon use of agricultural land. Agroecological zoning in a
complex with an approach to improving the fiscal instrument can be taken as a basis
for the introduction of the latest tools of the green economy for the agricultural land
use sector. In addition, the considered approach can be used in the development of
plans for the introduction of the best agro-technological practices at the level of
territorial communities and optimization of the launching low-carbon agricultural
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land use in the regions.

Within the framework of one study, it is impossible to cover the solution of all
problems. The scope of the considered questions is subject to the defined goal, but a
number of important aspects were left out, both in terms of methodical support for the
assessment of carbon stock changes and the institutional support of solving the
problems of implementing low-carbon land use.

It is necessary to strengthen the methodological foundations of this process
updating the coefficients of the proportional relationship between different parts of
the plants of agricultural crops and the content of nitrogen and carbon in them, as
well as the parameters of humification of plant residues in relation to the main soils
types on which the intensification of climate change processes production takes
place. The coefficients base of the calculations, which are taken as the basis of the
study, the results of which are presented in our work based on the use of the
technique published more than two decades ago. The requirements for updating these
parameters is explained not only by and moisture regimes, but also by changes in the
quality characteristics of the soil cover, which collectively determines the nutrient
amount removal from agricultural land. Increasing the reliability of the estimated
parameters of the processes of changing the carbon stock in the mineral soils pool
will ensure higher accuracy of the application of economic levers for regulating the
agroecological security state, the degree of trust in the results of calculations. In
addition, issues of institutional support for the introduction of low-carbon land use
require special attention.

The proposed approach is in line with the introduction of the principles of low-
carbon development and the newest green economy tools, which are actively
spreading both in EU countries and beyond. For Ukraine, taking into account the
European integration aspirations, implementation of these tools is of extremely
urgent, in addition to the fact that the introduction of low-carbon land use contributes
to ensuring agroecological and food security. In order to strengthen the institutional
foundations of this process, it is necessary to strengthen the regulatory framework,
first of all, to update the coefficients of the proportional relationship between
different parts of the plants of agricultural crops and their nitrogen content, as well as
to update the parameters of the humification of plant residues under conditions of
climate change, insufficient moisture in different types of soils of Ukraine.

References

1. Proposal for a Regulation of the European Parliament and of the Council
Amending Regulation (EU) 2018/842 on binding annual greenhouse gas emission
reductions by Member States from 2021 to 2030 contributing to climate action to
meet commitments under the Paris Agreement, COM/2021/555. Available at:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2021:555:FIN.

2. State Statistics Service of Ukraine (2022). Agricultural production in 2016
constant prices. Available at:
https://ukrstat.gov.ua/operativ/operativ2017/sg/pro_sg/arch_pro_sg_p.htm.

3. Butrym, O. (2018). Teoretyko-metodolohichni  osnovy  formuvannia

Vol. 9, No. 4, 2023 163 ISSN 2414-584X



http://are-journal.com/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM:2021:555:FIN

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

vnutrishnoho vuhletsevoho rynku v kontektsi zbalansovanoho rozvytku ahrosfery
[Theoretical and methodological foundations of the formation of the internal carbon
market in the context of balanced development of the agricultural sector]. O. Drebot
(Eds). Kyiv, “DIA” LLC.

4. Bystryakov, I., & Klynovyi, D. (2022). Formation of financial space of
sustainable management. Environmental Economics and Sustainable Development,
11(30), 6-16. https://doi.org/10.37100/2616-7689.2022.11(30).1.

5. Burkinsky, B., & Goriachuk, V. (2013). Estimation of natural capital of
regions of Ukraine as a condition for the formation of a green economy. Economic
innovations, 52, 9-20. Available at: http://nbuv.gov.ua/UJRN/ecinn_2013 52 3.

6. Boychenko, S., Kuchma, T., & Khlobystov, I. V. (2022). Changes in the
water surface area of reservoirs of the Crimean Peninsula and artificial increases in
precipitation as one of the possible solutions to water shortages. Sustainability,
14(16), 9995. https://doi.org/10.3390/su14169995.

7. Hranovska, L., Morozov, O., Pisarenko, P.,, & Vozhegov,S. (2022).
Ecological problems of irrigated soils in the south of Ukraine. Visnyk of
V. N. Karazin Kharkiv National University. Series “Geology. Geography. Ecology”,
57, 282-295. https://doi.org/10.26565/2410-7360-2022-57-21.

8. Danylyshyn, B. (2023). Ensuring macroeconomic stability under the martial
law. Science and Innovation, 19(1), 3-19. https://doi.org/10.15407/scine19.01.003.

9. Novakovskyi, L., Tretyak, A., & Dorosh, Y. (2018). Financial sustainability
of united territorial communities and land management: state and problems. Land
Management, Cadaster and Land Monitoring, 18(4), 4-13.
https://doi.org/10.31548/zemleustriy2018.04.01.

10. Dobriak, D. S., Kanash, O. P., Babmindra, D. I., & Rozumnyi, I. A. (2009).
Klasyfikatsiia silskohospodarskykh zemel yak naukova peredumova yikh
ekolohobezpechnoho vykorystannia [Classification of agricultural lands as a scientific
prerequisite for environmentally friendly use], 2nd ed. Kyiv, Urozhai.

11. Martyn, A, Koshel, A, Hunko, L., & Kolosa, L. (2022). Land consolidation
in Ukraine after land reform: voluntary and forced mechanisms. Acta Scientiarum
Polonorum Administratio Locorum, 21(2), 223-229
https://doi.org/10.31648/aspal.6702.

12. Lupenko, Yu., Viatkina, T, Gordienko, L., & Grzebyk, M. (2022). The
impact of selected budget expenditures on personal income in the EU and Ukraine.
Financial and Credit Activity: Problems of Theory and Practice, 1(42), 218-225.
https://doi.org/10.55643/fcaptp.1.42.2022.3564.

13. Baliuk, S., Nosko, B., & Skryl’nyk, Je. (2016). Modern problems of
biological degradation of black earth and ways of preserving their fertility. Bulletin of
Agricultural Science, 1, 11-17. https://doi.org/10.31073/agrovisnyk201601-02.

14. Butrym, O., Drebot, O., & Shershun, M. (2018). The formation of
institutional provision for introduction of internal carbon market of the sector of
agricultural land use. Business Inform, 1, 227-233. Available at:
https://www.business-inform.net/annotated-

Vol. 9, No. 4, 2023 164 ISSN 2414-584X



http://are-journal.com/
https://doi.org/10.37100/2616-7689.2022.11(30).1
http://nbuv.gov.ua/UJRN/ecinn_2013_52_3
https://doi.org/10.26565/2410-7360-2022-57-21
https://doi.org/10.15407/scine19.01.003
https://doi.org/10.31548/zemleustriy2018.04.01
https://doi.org/10.31648/aspal.6702
https://doi.org/10.55643/fcaptp.1.42.2022.3564
https://doi.org/10.31073/agrovisnyk201601-02
https://www.business-inform.net/annotated-catalogue/?year=2018&abstract=2018_01_0&lang=ua&stqa=32

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

catalogue/?year=2018&abstract=2018 01 0&lang=ua&stgqa=32.

15. Bohira, M. S. (Ed.) (2021). Zemleustrii yak peredumova zbalansovanoho
rozvytku terytorii [Land management as a prerequisitebalanced development of
territories], 3th ed. Lviv, “Halytska vydavnycha spilka” LLC. Available at:
https://repository.lnup.edu.ua/jspui/bitstream/123456789/488/1/Monorpadisi_3emiiey
ctpii_2021.pdf.

16. Jiang, Y., & Swallow, S. K. (2017). Impact fees coupled with conservation
payments to sustain ecosystem structure: a conceptual and numerical application at
the urban-rural fringe. Ecological Economics, 1, 136-147.
https://doi.org/10.1016/j.ecolecon.2017.02.007.

17. Bereznytska, M., & Butrym, O. (2019). Market instruments of carbon
pricing for the waste management sector. Ekonomika ta derzhava, 7, 17-23.
https://doi.org/10.32702/2306-6806.2019.7.17.

18. Butrym, O., Sakharnatska, L., & Palyanychko, N. (2021). Organizational
and economic levers to ensure an acceptable level of agro-ecological safety in the
context of leadership. Annals of the Romanian Society for Cell Biology, 25(3), 4901—
4913. Available at: https://annalsofrscb.ro/index.php/journal/article/view/1995.

19. Kitura, A. (2012). Methodology of determination and principles of
distribution of quotas for greenhouse gas emissions in the post-kyoto period.
Ekonomika ta Derzhava, 6, 71-76. Available at:
http://nbuv.gov.ua/UJRN/ecde 2012 6 22.

20. Tchapchet-Tchouto, J.-E., Koné, N., & Njoya, L. (2022). Investigating the
effects of environmental taxes on economic growth: evidence from empirical analysis
in European  countries. Environmental Economics, 13(1), 1-15.
https://doi.org/10.21511/ee.13(1).2022.01.

21. Frey, M. (2016). Assessing the impact of a carbon tax in Ukraine. Climate
Policy, 17(3), 378-396. https://doi.org/10.1080/14693062.2015.1096230.

22. Kucher, A. V. (2019). Stratehichni napriamy rozvytku nyzkovuhletsevoho
zemlekorystuvannia yak zaporuky stiikosti do zmin klimatu [Strategic directions of the
development of low carbon land use, to strengthen resilience to climate change].
Kharkiv, FOP Brovin O. V. https://doi.org/10.13140/RG.2.2.22016.38400.

23. Kucher, A., Kucher, L., & Broiaka, A. (2021). Conceptualizing of
sustainable management of soil organic carbon. In Y. Dmytruk, D. Dent (Eds), Soils
under stress (pp. 22—32). Cham, Springer. https://doi.org/10.1007/978-3-030-68394-
8 1.

24. Kucher, A. (2020). Economics of soil carbon sequestration and development
of low-carbon land use. Scientific Papers: Series ‘“Management, Economic
Engineering in Agriculture and Rural Development”, 20(1), 301-308.
https://doi.org/10.13140/RG.2.2.20468.68480.

25. Kucher, A.,, & Kucher, L. (2023). Assessment of the sustainable
competitiveness of agricultural enterprises on the grain market: case of Ukraine. In
J. M. Rocha, A. Figurek, A. G. Goncharuk, A. Sirbu (Eds), Baking Business
Sustainability Through Life Cycle Management (pp.203-223). Cham, Springer.

Vol. 9, No. 4, 2023 165 ISSN 2414-584X


http://are-journal.com/
https://www.business-inform.net/annotated-catalogue/?year=2018&abstract=2018_01_0&lang=ua&stqa=32
https://doi.org/10.1016/j.ecolecon.2017.02.007
https://doi.org/10.32702/2306-6806.2019.7.17
https://annalsofrscb.ro/index.php/journal/article/view/1995
https://doi.org/10.21511/ee.13(1).2022.01
https://doi.org/10.1080/14693062.2015.1096230
https://doi.org/10.13140/RG.2.2.22016.38400
https://doi.org/10.1007/978-3-030-68394-8_1
https://doi.org/10.1007/978-3-030-68394-8_1

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

https://doi.org/10.1007/978-3-031-25027-9_13.

26. Kucher, A. (2019). Effect of the balance of soil organic carbon on the
formation of sustainable competitiveness of agricultural enterprises. Agricultural and
Resource Economics, 5(4), 111-136. https://doi.org/10.51599/are.2019.05.04.07.

27. Kucher, A. (2022). Financial support for the formation of sustainable
competitiveness of land use of agricultural enterprises. Plovdiv, Academic publishing
house “Talent”. https://doi.org/10.13140/RG.2.2.21182.77125.

28. Kravchenko, O., Kucher, A., Hetdak, M., Kucher, L., & Wysmulek, J.
(2020). Socio-economic transformations in Ukraine towards the sustainable
development of agriculture. Sustainability, 12(13), 5441.
https://doi.org/10.3390/su12135441.

29. Kucher, A. (2020). Strategic priorities of financial support for sustainable
soil management in Ukraine. Scientific Papers: Series “Management, Economic
Engineering in Agriculture and Rural Development”, 20(3), 333-341.
https://doi.org/10.13140/RG.2.2.19167.07843.

30. lichuk, M., Berezovska, L., Tomashevska, O., & Ivanov, Y. (2023).
Improving the system of environmental taxation of carbon dioxide emissions in
Ukraine during the post-war period. Agricultural and Resource Economics, 9(1), 91—
115. https://doi.org/10.51599/are.2023.09.01.05.

31. von Braun, J., & Hendriks, S. L. (2023). Full-cost accounting and redefining
the cost of food: implications for agricultural economics research. Agricultural
Economics, 54(4), 451-454. https://doi.org/10.1111/agec.12774.

32. Woijtynia, N., van Dijk, J., Derks, M. et al. (2021). A new green revolution
or agribusiness as usual? Uncovering alignment issues and potential transition
complications in agri-food system transitions. Agronomy for Sustainable
Development, 41, 77. https://doi.org/10.1007/s13593-021-00734-88.

33. Proposal for a Regulation of the European Parliament and of the Council
amending Regulations (EU) 2018/841 as regards the scope, simplifying the
compliance rules, setting out the targets of the Member States for 2030 and
committing to the collective achievement of climate neutrality by 2035 in the land
use, forestry and agriculture sector, and (EU) 2018/1999 as regards improvement in
monitoring, reporting, tracking of progress and review. COM/2021/554 final.
Brussels, 14.7.2021. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A52021PC0554.

34. Yatsuk, I. P. (Ed.) (2020). Periodic report on the condition of soils on the
agricultural lands of Ukraine based on the results of the X round (2011-2015) of the
agrochemical land survey. Kyiv, “Institute of Soil Protection of Ukraine”. Available
at: https://www.iogu.gov.ua/publikaciji/stan-gruntiv.

35. Latifundist.com (2023). Top 100 latifundists of Ukraine. Available at:
https://latifundist.com/rating/top100#351.

36. Payentko, T. (2011). Instruments of fiscal regulation of financial flows.
Efektyvna ekonomika, 8, Available at:
http://www.economy.nayka.com.ua/?0p=1&z=659.

Vol. 9, No. 4, 2023 166 ISSN 2414-584X



http://are-journal.com/
https://doi.org/10.1007/978-3-031-25027-9_13
https://doi.org/10.13140/RG.2.2.21182.77125
https://doi.org/10.51599/are.2023.09.01.05
https://doi.org/10.1111/agec.12774
https://doi.org/10.1007/s13593-021-00734-88
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0554
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0554
https://www.iogu.gov.ua/publikaciji/stan-gruntiv/
https://latifundist.com/rating/top100#351
http://www.economy.nayka.com.ua/?op=1&z=659

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

37. Cabinet of Ministers of Ukraine (2021). Resolution of the Cabinet of
Ministers of Ukraine “On the approval of the Methodology of the normative
monetary valuation of land plots”. Available at:
https://zakon.rada.gov.ua/laws/show/1147-2021-%D0%BF#n11.

38. Eggelston, S. et al. (Eds.) (2008). 2006 IPCC Guidelines for National
Greenhouse Gas Inventories. Published by the Institute for Global Environmental
Strategies (IGES) for the IPCC. Available at: https://www.ipcc-
nggip.iges.or.jp/support/Primer_2006GLs.pdf.

39. Yehorova, T. (2018). Ekolohichna heokhimiia ahrolandshaftiv Ukrainy
[Ecological geochemistry of agricultural landscapes of Ukraine]. Kyiv, “DIA” LLC.

40. Konishchuk, V., & Yehorova, T. (2018). Agroecological zoning of Ukraine.
Agroecological Journal, 4, 6-22. https://doi.org/10.33730/2077-4893.4.2018.155744.

41. Furdychko, O., Yehorova, T., & Moklyachuk, L. (2015). The influence of
water migration of microelements on the ecological soil condition of Ukraine.
Emirates  Journal of Food and  Agriculture, 27(9), 721-726.
https://doi.org/10.9755/ejfa.2015.05.310.

42. Yehorova, T., & Butrym, O. (2022). Agrolandscape plantings of
hydromelioration of steppe zones of Ukraine. Agrarian innovations, 16, 24-30.
https://doi.org/10.32848/agrar.innov.2022.16.4.

43. Yehorova, T. (2021). Mapping of the agrolandscapes in the system of
balanced environmental management on the agricultural activity land. Balanced
nature management, 4, 84-92. https://doi.org/10.33730/2310-4678.4.2021.253090.

Citation:

Cmuno — J[CTY:

Butrym O., Zaruba D., Yehorova T., Hranovska L., Shablia O. The role of fiscal
instruments in the implementation of low-carbon agriculture. Agricultural and
Resource Economics. 2023. Vol. 9. No. 4. Pp. 141-167.
https://doi.org/10.51599/are.2023.09.04.07.

Style — APA:

Butrym, O., Zaruba, D., Yehorova, T., Hranovska, L., & Shablia, O. (2023). The
role of fiscal instruments in the implementation of low-carbon agriculture.
Agricultural and Resource Economics, 9(4), 141-167.
https://doi.org/10.51599/are.2023.09.04.07.

Vol. 9, No. 4, 2023 167 ISSN 2414-584X


http://are-journal.com/
https://zakon.rada.gov.ua/laws/show/1147-2021-%D0%BF#n11
https://doi.org/10.33730/2077-4893.4.2018.155744
https://doi.org/10.9755/ejfa.2015.05.310
https://doi.org/10.32848/agrar.innov.2022.16.4
https://doi.org/10.33730/2310-4678.4.2021.253090

