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Assessment of the impact of climate change...

INTRODUCTION

In the current environment, climate change, which is
a temperature rise, change in climatic zones, melting
glaciers and other natural changes, is one of the most
important issues facing society. The negative impact of
climate change on humanity as a whole is a significant
and multifaceted phenomenon, causing serious threats
that are already being felt and will increase in the fu-
ture. They are leading to an increase in average annual
temperatures and heat waves, which can lead to an in-
crease in heatstroke and stress, especially in urbanised
areas. Increased temperatures also contribute to the
spread of diseases such as malaria and heart or lung
disease. In addition, climate change is leading to an un-
even distribution of precipitation, leaving some regions
prone to prolonged droughts that threaten the avail-
ability of water for drinking and agriculture. Other re-
gions may experience extensive flooding due to intense
rainfall. Similar negative effects arise for other reasons,
such as extreme weather events or rising sea levels.
All of this leads to problems in economic development
and food security, as such changes cause a decrease in
crop yields and a change in the distribution of plants.
In some regions, this can lead to food shortages, higher
food prices, difficulties with food distribution, or even
famine. Therefore, new ways of adapting agriculture to
such conditions and mitigating such negative impacts
on the development of this sector and companies re-
main relevant.

The assessment in this study was carried out on
the example of Ukraine, which has also been studied
by a significant number of scholars. Thus, the state of
the environment in Ukraine, and in particular its legal
regulation, was studied by 1.0. Sivak (2022). The scien-
tist described the current difficulties in the country in
this area and also noted the role of improving the le-
gal framework to increase the effectiveness of combat-
ing problems related to the state of the environment.
In the context of war, the state of the environment in
Ukraine was assessed by I.G. Patseva et al. (2023). They
described the difficulty of assessing the impact of hos-
tilities but noted their overall negative effect. Despite
this, the scientists did not formulate advice to reduce
this environmental impact. V. Skyba & K. Turyak (2023)
assessed changes in the agricultural sector of Ukraine
in the context of climate change. They noted that the
growing areas of some of the country’s main crops have
been displaced and called for the state and businesses
to be able to respond flexibly to climate change. How-
ever, the scientists did not specify any concrete steps
to do so. Opportunities for the agricultural sector in
terms of adaptation to climate change were explored
by LV.Moldavan (2023). The scientist described the role
of the country’s natural resource potential for agricul-
tural development and outlined methods of supporting
it in Ukraine in the face of climate change. However,
little attention was paid to the study of the negative
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impact of hostilities on this sector. O.P. Mysnyk (2022),
in turn, assessed the opportunities for the develop-
ment of the agricultural sector of Ukraine’s economy
in the period up to 2030, considering the concept of
sustainable development. The scientist described the
country’s significant potential in the agricultural sector
and described the opportunities for its development,
considering the basis of the concept of sustainable de-
velopment. However, he paid little attention to the
problems associated with the beginning of Russia’s
full-scale invasion of Ukraine and its impact on the en-
vironment and the agricultural sector. An econometric
analysis of the impact of climate change was con-
ducted by A. Skrypnyk et al. (2021). The study investi-
gated the dynamics of sown areas under export-ori-
ented crops in three agroclimatic zones of Ukraine and
analysed their yields depending on the territories and
climate change. O.H. Tarariko et al. (2017) also assessed
the capacity of the Ukrainian agro-industrial complex
to adapt to climate change based on climate change
projections. The researchers described the need to de-
velop effective methods of combating climate change
and provided some of them, which concerned both
changes in the context of technological processes of
companies (use of the latest technologies) and man-
agement decisions. Risk management issues related to
global climate change are highlighted in the study by
O.M. Nechyporenko (2020). In his work, the researcher
reveals the impact of climate change on the develop-
ment of the agricultural sector and the state of food
security in the country. At the same time, he analyses
existing climate risk management strategies and pro-
poses an algorithm for adapting to the climate crisis.

Thus, the study aims to assess the current state
of the environment in Ukraine and climate change, as
well as to investigate the interaction of these phenom-
ena with crop production indicators. This will allow for
more effective formulation of state policy in this area,
and thus increase the efficiency of agriculture.

MATERIALS AND METHODS

The study analysed statistical data on average air tem-
perature, precipitation, and wind speed in the period
from 2010 to 2023. The study aimed to investigate the
impact of climate on the development of crop produc-
tion in Ukraine as a whole. The average monthly data
for these indicators were used for the calculation, and
subsequently, annual averages were calculated on this
basis. This was done using the formula below (1):

C = (C2+C3+"'Ci;)+((51+cl3) , (1)

where: C - average annual value; ¢, c,, ... ¢, - the re-
spective monthly averages for each month.
In Formula 1, given that the period for which the

value was formed was even, 13 observations were used,




but the value for months 1 and 13 was calculated as
a single value (their half-sum was used). By plotting a
series of values using the formula above, it becomes
possible to build a trend line for them and draw a con-
clusion about the decrease or increase in average an-
nual air temperatures over time.

This study used information on the average air
temperature (°C), maximum air temperature (in degrees
Celsius), minimum air temperature (°C), average wind
speed (m/s) and precipitation (mm).The indicators were
analysed monthly, which was used to create graphs
describing trends in the context of climate change in
Ukraine. The period was chosen between 2010 and
2023.All subsequent plots and calculations were made
using Microsoft Excel.

The approach used in the study was systematic. It
was used to analyse the main factors influencing the
development of agriculture in Ukraine (both from the
economic and other points of view) by placing them
within separate systems where they interact with each
other and influence each other. This provided an oppor-
tunity to improve the effectiveness of the assessment
of factors and their impact on the object of study. The
main research method used in this study was analysis.
It allowed us to formulate certain conclusions about
the mechanisms of adaptation to climate change and
mitigation of its effects on Ukrainian agriculture based
on quantitative and qualitative data available from free
sources of information. The historical method was also
used, which allowed us to evaluate the data in terms of
their historical change, in retrospect. The method of ab-
straction was also used, which made it possible to lim-
it the influence of factors on the object of research in
case the effect of such a factor was insignificant. This, in
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particular, made it possible to increase the accuracy of
the study. Forecasting was used to assess the prospects
for the development of Ukraine and its agriculture in the
face of active climate change. In addition, statistical re-
search methods were used to analyse quantitative data.

RESULTS

In general, the following typical signs of climate
change can be identified: an increase in the average
annual temperature, changes in precipitation patterns
(some regions are experiencing decreased precipita-
tion, leading to drought conditions, while other regions
may experience more intense rains, leading to floods
and flooding), shifts in seasons (summers start rela-
tively later and are prolonged; winters are becoming
warmer, with less snowfall) Given this, climate change
in Ukraine has become a serious challenge and requires
attention and measures to adapt to new conditions. In
particular, it leads to environmental pollution, which is
a serious problem in Ukraine as a whole, much of which
includes air, water, and soil pollution. Air pollution is
caused by emissions from industrial plants, vehicles,
and other sources, and hurts air quality, public health,
agriculture and ecosystems. Water pollution, mainly
from wastewater and chemical discharges, also threat-
ens water resources and aquatic ecosystems. Soil pol-
lution, in particular from pesticide residues and chem-
ical fertilisers, can affect soil fertility and the safety of
agricultural products. As shown later in the paper, pro-
longed droughts remain the most pressing of these for
Ukraine. To assess climate change trends in Ukraine, it
is worth considering the data that characterise it. The
trends in average, maximum and minimum air temper-
atures are analysed in Figures 1-3.
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Figure 1. Data on average annual air temperatures in Ukraine for the period from August 2010 to February 2023, °C
Note: here and in all the figures below, the calculation of annual averages for the graphs is based on the data shown in
Materials and Methods and the methodology described in the section
Source: compiled by the author based on Meteorological station Weather statistics. Climatic data by year and month (2023)
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Figure 2. Data on average annual maximum air temperatures in Ukraine
for the period from August 2010 to February 2023, °C
Source: compiled by the author based on Meteorological station Weather statistics. Climatic data by year and month (2023)
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Figure 3. Data on average annual minimum air temperatures in Ukraine
for the period from August 2010 to February 2023, °C
Source: compiled by the author based on Meteorological station Weather statistics. Climatic data by year and month (2023)

As can be seen from Figures 1-3, the average an-
nual air temperature in Ukraine is generally increas-
ing. Although the situation may vary from month to
month and year to year (some periods may be colder
or warmer), the construction of trend lines allows us
to see the warming trend in recent years (in particular
in Figures 1 and 3; Figure 2 shows a slight decrease
in maximum temperatures, but it does not change the
overall upward trend). It is worth noting that such an
increase in air temperature, even if it does not seem
high, can significantly complicate the process of grow-
ing agricultural products. For example, the increase
in maximum temperatures means that the country as
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a whole is experiencing warmer winters, which can
be dangerous for plants. For example, between 2019
and 2020, the average annual temperature increased
by 0.3°C (3%), and at the same time, there was a de-
cline in gross receipts of agricultural companies by an
average of about 10%. In particular, due to the warm,
snowless winter of 2020, Ukraine lost 568.2 thou-
sand ha of winter crops (37% less than last year) and
millions of dollars in exports (Buono, 2021; Lazareva,
2021; Nalau & Verrall, 2021).

Sunflower yields in the Kherson region dropped
from 2 tonnes per hectare to less than one that year,
with corn crops also suffering significantly. In the Odesa




region alone, losses of UAH 6.5 billion were recorded.
The following year, the situation was different: while
the average temperature dropped by 22% (1.8°C), gross
harvest volumes increased by 22.6%. In general, due to
the very hot year of 2020, which set a significant num-
ber of temperature records, 570 thousand ha were lost
in Ukraine due to prolonged droughts and unusually
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severe spring frosts (Ukraine may not..., 2021). Thus,
there is a possibility of a situation where, in the face
of a cold winter, planted crops will begin to germinate
earlier than necessary, which will complicate their de-
velopment and may lead to a loss of the crop in general.
Figures 4 and 5 provide information in terms of average
wind speed and precipitation.
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Figure 4. Data on the average annual wind speed in Ukraine from August 2010 to February 2023, m/s
Source: compiled by the author based on Meteorological station Weather statistics. Climatic data by year and month (2023)

79

74

69

64

59

49

44

39

34

29

01.08.2010
01.02.2011
01.08.2011
01.02.2012
01.08.2012
01.02.2013
01.08.2013
01.02.2014
01.08.2014
01.02.2015
01.08.2015
01.02.2016
01.08.2016

N IN 00 00 O OO0 O O «+H «+H N N M
D T o T e TR e T e TR e I ) SN ) AN o A o S o BN o B o |
o O O O O O O O O o o o o
AL A A
N 00 N o0 ™N 0O N 00 N o0 N o0 o
© & ©9 9 9 9 © 8§ 9 § 9 9 9o
D T o T e TR e T e T e B e SO e SO e B e S e N e B o |
o O O O O O O o o o o o o

Figure 5. Data on the average annual precipitation in Ukraine in the period from August 2010 to February 2023, mm
Source: compiled by the author based on Meteorological station Weather statistics. Climatic data by year and month (2023)

As can be seen from Figures 4 and 5, both average
annual precipitation and wind speed data in Ukraine
have decreased over the selected period. In the con-
text of agricultural development, this also hurts the
industry, as it reduces the natural ventilation of fields

and affects seed dispersal and pollination; when con-
sidering precipitation data, the decline in precipita-
tion indicates a need for increased manual watering
of plants, which can also complicate the process of
growing them.
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Thus,gradual climate change around the world, and
in Ukraine in particular, is causing significant problems
in terms of doing business in the agricultural sector. For
example, over the past 20 years, climate change-related
natural disasters have caused more than $2 billion in
losses in Ukraine’s agricultural sector, which has compli-
cated business operations (Climate Change and..., 2021).
As can be seen from the Figures above, there are clear
changes in Ukraine, even over short periods, in terms
of weather changes over time. However, their interac-
tion with data on company performance is not always
obvious. Considering the interaction in terms of collec-
tion volumes and precipitation, in 2020, compared to
2019, precipitation increased by 11.8%, while in 2021,
compared to the previous year, it decreased by 8%. This
is not surprising, as Ukraine is indeed facing an annual
rainfall deficit of 578 mm, while sustainable agriculture
requires at least 700 mm. Over the past five years, the
average annual rainfall has been around 553 mm, and
in recent years it has dropped to 557 mm. This lack of
precipitation combined with increased evaporation due
to rising temperatures requires intensive irrigation. The
cost of irrigation for farmers has increased by about 25%,
adding to the difficulties of growing crops (Climate and
Agriculture..., 2021). The drought in spring and summer
resulted in losses that included 200 thousand ha of corn
and slightly lower yields of other crops across the coun-
try (Ukraine may not..., 2021). Grain harvest volumes
in 2021 decreased significantly in Ukraine due to the
drought. Nevertheless, due to the increase in prices for
this product on the international market, companies in
the sector were able to make excessive profits this year.
Experts estimate that a continuation of this trend of
decreasing precipitation may lead to the need to ac-
tively irrigate about 70% of agricultural land in Ukraine,
which is 30% more than now (Dankevich 2020). This
will lead to a significant increase in the cost of growing
crops, and thus negatively affect the country’s position
in the international arena.

As for the net income of enterprises, in 2020 and
2021, they grew by 2% and 16%, respectively, adjusted
for inflation. Thus, despite the weather conditions, agri-
cultural companies were able to increase their profits.
This suggests that for agricultural companies in Ukraine,
company revenues are much more strongly influenced
by factors other than weather conditions, such as the
price of inputs, which increased significantly during the
COVID-19 crisis, which led to an increase in net income.
In turn, in 2022, despite the natural conditions, com-
panies’ revenues decreased by 34% in real terms com-
pared to 2021 due to the start of the full-scale invasion.
Although there are currently factors in the country that
are much more influential on the welfare of agriculture
than natural disasters, they must also be considered to
reduce their negative impact in the long term. If similar
declines in the revenues of agricultural companies con-
tinue in the future, it is possible to expect a significant
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negative social and economic impact on the country. In
particular, this will affect the state budget, given that
the tax revenues of companies exceed the losses asso-
ciated with their support. Such a reduction in budget
revenues could have a significant negative impact on
the budget, especially in the context of a significant
budget deficit during the war.

Thus, various methods can be proposed to facilitate
the process of adaptation of the agricultural sector to
climate change. One of them is investing in and devel-
oping new crop varieties that will be able to withstand
climate change or be more adapted to it, and not be
so negatively affected by it (Reid, 2019; Ovcharenko
et al., 2022). In addition, the implementation of sus-
tainable land management practices is effective, for
example, crop rotation, conservation tillage (Olabi &
Abdelkareem, 2022). These methods help to improve
soil health, reduce erosion, and thus increase the re-
silience of agricultural systems to climate change. The
transition of farms to renewable energy sources is also
effective. This will help reduce greenhouse gas emis-
sions, which will improve natural development in the
long term, and the energy generated from wind or solar
power can also power irrigation systems and other ag-
ricultural machinery. It is also important to invest in ef-
ficient water management methods, which may include
rainwater harvesting and use technologies, as well as
water-efficient irrigation systems. This is especially im-
portant for growing crops in the face of rainfall varia-
bility,and in particular, the identification of a downward
trend in rainfall (Heil & Muni-Morgan, 2021). For all of
the above methods to be used, the state should pursue
appropriate policies aimed at raising awareness among
farmers, businesses, and the public about the chal-
lenges posed by climate change and the importance of
taking the measures described above. However, at the
moment, the introduction of any new technology that
can ensure efficient irrigation of land can cost several
billion dollars of investment, which is a very large sum
for Ukraine, and it seems impossible to attract such
funds in the framework of a full-scale invasion.

So far, only methods that can be used by farmers
to improve the situation in agricultural development in
Ukraine concerning climate change have been consid-
ered. However, this problem should also be addressed
at the level of advisory services. Thus, the state should
implement policies aimed at increasing the resilience
of the agricultural sector to climate change. Such ac-
tions should be well coordinated at different levels of
government, from local to national and international.
This requires establishing institutions and financing
mechanisms to support agricultural adaptation to cli-
mate change, which may not be easy, particularly in the
context of Russia’s full-scale invasion of Ukraine. It is
important not only to engage with government offi-
cials at the national and regional levels, but also on the
international stage, in particular, to share experiences,




technologies, or theoretical knowledge on how to re-
duce the negative impact of climate change on the
country.

DISCUSSION

Current assessments of the impact of climate and en-
vironmental change on various areas have estimated
K.Abbass et al. (2022). They noted the significant impacts
of climate change on socio-agricultural, socio-eco-
nomic,and physical systems, emphasising the potential
for catastrophic consequences. They highlighted issues
such as worsening food security, including higher food
prices and inadequate food distribution systems, as
well as a range of challenges related to forest develop-
ment. They suggest some policy actions to reduce these
impacts, particularly in the agricultural sector. Thus, it
would be effective to consider seasonal variations and
cultivation methods, develop new crop varieties with
desirable properties, introduce changes in management
and inputs, and promote technological and socio-eco-
nomic adaptation. The use of renewable energy sources
would also be effective, as well as raising awareness
of these issues among businesses and the public. It is
worth noting that the paper above also made similar
recommendations on how to improve the efficiency of
agricultural development in Ukraine.

The importance of confronting climate change was
also stated by S.Khalid et al. (2017). The scientists wrote
that the review of global climate trends conducted in
their paper showed significant risks and vulnerabilities
associated with climate change to the environment.
They drew attention to the indebtedness, urgency and
severity of these impacts, as well as the importance of
the resources affected, underscoring the importance
of ongoing scientific research. The importance of un-
derstanding the role of the processes that influence
weather and climate change was also explored by
J.Ringard et al. (2022). They emphasised the importance
of understanding the physical processes behind changes
in the environment, especially during the summer sea-
son, and discussed the relevance of studying them to
find more effective methods to counteract them.

AM. York et al. (2021) discussed climate change
as a multi-level collective action issue, emphasising
the need for a comprehensive understanding of deci-
sion-making processes at different levels of society. They
noted that an effect such as climate change requires
a response at all levels, from individuals to global or-
ganisations. Each level can influence climate change
actions and policies. In modern conditions, despite the
importance of addressing climate change, insufficient
measures are often taken, both by businesses or so-
ciety and the state. D. Alagador & J.0. Cerdeira (2020)
examined in their study the problems associated with
planning protected areas to optimise species resilience
in a dynamic environment, i.e., one in which climate
change is occurring and budgetary constraints exist. In
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particular, the scientists identified the role of technolo-
gy in this process and noted its importance in creating
opportunities for quality development in the country to
improve the environmental situation.

The impact of climate change on agriculture and
mitigation strategies was studied by G.S. Malhi et al.
(2021). They noted that the growth of the world’s pop-
ulation puts significant pressure on agriculture, which
is also constantly growing. Although it is unclear how
the climate will change in the future, the current course
of climate change is harming agriculture. To overcome
these challenges, numerous mitigation and adapta-
tion strategies have been developed, covering various
strategies related to the methods of processing agri-
cultural products, the use of certain inputs for their
growth. However, it is important to interact to combat
climate change not only at the micro but also at the
macro level. Thus, government officials should ensure
planning and coordination at the regional and local
levels to maximise the effectiveness of these strategies.
Such measures should increase farmers’ incomes and
increase (or maintain) the resilience of agriculture to
similarly severe disasters, and thus have a positive im-
pact on agricultural development and food security in
the long run.S. Skendzic et al. (2021) wrote that climate
change has a significant impact on agricultural plants.
They analysed how changes in the weather affect insect
pests (scientists noted that their number has increased
significantly due to climate change, which has led to
the need to find new opportunities to combat them.
They also pointed out that although it is not known for
certain how the changes in the situation will develop in
terms of the environment, it is clear that farmers need
to prepare for them.

J.P.Aryal et al. (2020), adaptation to climate change
is crucial for agricultural sustainability. Successful ad-
aptation in agriculture requires a combination of strat-
egies, including the adoption of different technolo-
gies, sustainable land management practices, and the
establishment of enabling policies and institutional
frameworks. Therefore, as noted by scientists, institu-
tional development and adequate financing are crucial
for agriculture to successfully face climate challenges.
A.A. Chandio et al. (2020) conducted an empirical study
that focused on assessing the impact of agricultural pro-
duction in China from 1982 to 2014. As China’s pop-
ulation is growing, addressing the adverse effects of
climate change on agriculture is crucial for food secu-
rity; and while this is a critical topic for this country, it
is also relevant for other countries. The main findings
of the study showed that climate change, in particu-
lar factors such as CO, emissions, cereal area, fertiliser
consumption and energy consumption, have a positive
impact on agricultural value added. Conversely, rising
temperatures or changes in precipitation have a nega-
tive long-term impact but a positive short-term impact
on agricultural value added. Based on these findings,
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the researchers recommend that the Chinese govern-
ment take specific measures to overcome these chal-
lenges.Actions to this end may include the introduction
of accurate weather forecasting, improved irrigation
systems, and the modernisation of farmland infrastruc-
ture to adapt to climate change. A similar study was
conducted by N.T.L. Huong et al. (2019). The research-
ers used empirical data from Vietnam to estimate the
impact of certain climate changes (including temper-
ature and precipitation) on farmers’ net income. The
study found that the impact of these climate variables
on net income is non-linear; in this case, it is still pos-
sible to find a solution that will maximise efficiency.
The researchers noted that adaptation measures are
important to mitigate the negative effects of climate
change on agriculture. Farmers who adopt adaptation
strategies will take risks in their agricultural practices
and therefore achieve better results in their operations.
The study above also concluded that farmers, and agri-
cultural enterprises, can significantly improve their per-
formance in the face of climate change if they use them.

Thus, Ukraine needs to apply methods that would
reduce the impact of climate change on the develop-
ment of agriculture in the country. However, it is worth
remembering that such results can only be achieved if
there is effective cooperation between the state, busi-
nesses, and citizens, especially in wartime. Therefore,
first and foremost, the authorities should formulate a
policy that would effectively meet the needs of all com-
ponents of the country’s population and achieve signifi-
cant progress in meeting their needs.

CONCLUSIONS

companies in Ukraine. Climate change-related natural
disasters have caused more than $2 billion in losses in
the agricultural sector over the past two decades, com-
plicating business processes. Unpredictable weather
conditions, such as droughts and temperature fluctua-
tions, can have a significant impact on crop yields and
subsequently on farmers’ incomes. The study showed
that agricultural enterprises lost millions of dollars in
profits due to drought due to reduced fertility of crops
such as corn, wheat: in 2020 alone, 200 thousand ha
and 568.2 ha of these crops were lost, respectively,
which is a huge loss.

While the impact of climate change on agriculture is
clear, other factors such as resource prices and political
instability also affect agricultural revenues. In 2020 and
2021, agricultural companies managed to increase their
profits despite the weather conditions, but in 2022, the
onset of the full-scale invasion led to a significant de-
cline in company revenues, highlighting the sector’s vul-
nerability to external shocks. In the long term, adaptation
to climate change through investment and development
of climate-resistant crop varieties, implementation of
sustainable land management, water management is
crucial for the sustainability of crop production.

Further research is needed to assess the impact of
climate change on other sectors of the Ukrainian econ-
omy, not just agriculture. In addition, it is important
to find ways to combat the negative impact of these
changes using all possible methods. In addition, it is
important to conduct research in the context of assess-
ing foreign experience in this area and finding oppor-
tunities to use it in Ukraine.

Climate change has a significant impact on Ukraine, es- ACKNOWLEDGEMENTS
pecially in crop production. It is causing changesintem-  None.
perature, precipitation patterns and wind speed, which
affects crop yields. Data shows a clear link between CONFLICT OF INTEREST
weather changes and the performance of agricultural  None.
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OuiHKa BNMBY 3MiH KNiMaTy Ha POC/IMHHULTBO B YKpaiHi:
MeXxaHi3MM aganTauii Ana noM’aKWeHHAa HacniakiB

Makcum lNMerpoBuy MapTuHiok

KaHonoaT eKOHOMIYHMX Hayk, 3aBidyBad Bigminy
HauioHanbHMIA HAyKOBMIA LLEHTP «IHCTUTYT arpapHOi EKOHOMIKM»
03680, Byn. l[epois O6opoHu, 10, M. Kuis, YkpaiHa
https://orcid.org/0009-0002-8660-2792

AHoTauifl. 3MiHM KNiMaTy B Cy4aCHWX YMOBAX YMHATb 3HAYHMI BNIMB HA PO3BUTOK CiSIbCbKOMO rOCMOAapCTBa, WO
MOB'A3aHO i3 3MiHaMW NPUPOAHIX YMOB Ha Pi3HUX TepUTOPiaX, 3aOPyAHEHHAM I'PYHTIB, MOBITPS, BOLOMM Ta iHLWMX
cknapoBux ekocdhepu. MonibHi yMOBM pobnsaTh aKTyanbHUMM [OCAILKEHHS 3 NMPUBOAY 3HAXOAXKEHHS MEXaHI3MiB, LU0
[03BONIMAM © NOMAKWMTM HEraTUBHI HACNIAKM HA PO3BMTOK CiNIbCbKOrO roCcnoAapcTBa KpaiH. TakuM YMHOM, Linnto
[AHOr0 AO0CNIAKEHHS CTano AOCNIAMTM B3AEMOAIID MiX 3MIHOK KNiMaTy Ta PO3BUTKOM POCAMHHMLTBA B YKpaiHi.
OCHOBHMMUM MeToLaMW AOCNILKEHHS, Wo Oynn BUKOPUCTaHI B paMkax pobOoTu, CTanu aHanis, abctparyBaHHa Ta
NpOrHo3yBaHHs. B pamMkax poboTu 6yno npoBefeHo aHani3 TeHAEHLiT Y po3pi3i 3MiHKM KNiMaTy, Lo CNOCTepiraTbca B
YKpaiHi: AaHi YiTKO NOKa3anu TEHAEHLIIO A0 NOTEMNIHHA CEpefHiX piYHMX TeMMepaTyp NOBITPS, SHUKEHHS CEPEAHbOI
LUBMAKOCTI BiTPY Ta KiNbKOCTi onaais. Yce e CNPUYMHAE HEraTUBHMIA BNAMB HA PO3BUTOK CibCbKOMO rocnoaapcTso.
B nmocnigxeHHi 6yno nokasaHo, SKMX BTpaT MOXyYTb 3a3HaTW MiANPUMEMCTBA Y 3BA3KY i3 HEraTMBHUM BM/MBOM
3MiH K/iMaTy, WO MOXYTb BiA0OPaXaTnCs K 3i 3HMXKEHHAM POLKYOCTI, TaK i PiHaHCOBMMM BTpaTaMu. Ha OCHOBI
yciei iHdbopMauii 6yno chopmMoBaHO pekoMeHaaLii, K Ang NiANPUEMCTB, TaK | NMPeACTaBHMKIB AEepPXXaBHOI BNaaM,
Wo AaayTb 3Mory 6inbw edeKkTMBHO MPUCTOCYBATUCSA A0 MOAIGHMX 3MiH KnimaTy. laHa poboTa [03BONSE Kpalle
3pO3yMiTH K 0COBAMBOCTI PO3BMTKY YKpaiHM 3 €KONOFiYHOi TOUKM 30pY, Tak i eKOHOMIYHOI (30KpeMa ii cekTopy
cinbcbkoro rocnopapctsa). KpiM Toro, BOHa Hafa€e pekoMeHAaLii, Wo MoXyTb OyTM BMKOPWUCTaHI NignpUeEMCTBaMU
YM NpencTaBHUMKAMW BNaguM AN 3HWXKEHHS HEraTUBHOMO BM/IMBY Ha CilbCbKe rOCNOAApCTBO 3 BOKY eKOoMorivHmX
YMHHWMKIB

KniouoBi cnoBa: 3abpyaHeHHs; BOAHI pecypcu; NoniTMKa; MakpoeKOHOMIKa; iHHOBAL|
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