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Abstract. This study aimed to provide a comparative analysis of the impacts of climate change on the agricultural
sector in Albania and Ukraine, with a focus on identifying key challenges and opportunities for adaptation. The
study analysed statistical data from 2010 to 2023 on climate change and its impact on agriculture and assessed
the consequences. The results of the study showed that changes in temperature regimes are a key factor that
directly affects agriculture. An increase in average annual temperatures leads to a change in the growing season
of plants, which has both positive and negative consequences. Changes in precipitation patterns are another
key mechanism of climate change impact on agriculture. Reduced precipitation and frequent droughts can lead
to significant crop losses, requiring the introduction of irrigation systems and other water-saving technologies.
Economic risks associated with climate change are a serious challenge for agriculture. Reduced yields, higher
production costs and the need to adapt to new conditions can threaten the stability of farms, especially small
ones. The analysis for Albania showed that rising temperatures and decreasing precipitation pose challenges
for agriculture, particularly for cereal and vegetable production. In Ukraine, with its large area of arable land,
there is scope to compensate for the decline in yields by expanding the area under cultivation, but investment
in new irrigation technologies and agronomic practices is needed to improve efficiency. Both countries face the
need to introduce new plant varieties, modernize irrigation systems, and develop agricultural innovation and
precision farming. Effective adaptation strategies, including international cooperation and support for research,
are key to ensuring the sustainability of the agricultural sectors in both countries. The findings of the study
can be applied in practice to government agricultural support programmes and international climate change
adaptation projects
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INTRODUCTION

Climate change is a major global challenge that affects
agriculture, a key sector for food security and economic
stability, by altering critical climatic factors such as tem-
perature and precipitation, resulting in reduced produc-
tion in the short and long term. Impacts vary across ge-
ographical boundaries. In Albania and Ukraine, unique

Article’s History:
Received: 16.04.2024
Revised: 19.07.2024
Accepted: 27.08.2024

Suggested Citation:

climatic conditions and agricultural practices lead to
specific manifestations. Albania is facing rising temper-
atures, changing precipitation patterns and increasing-
ly frequent severe weather events such as droughts and
floods, which have a significant impact on crop yields
and vital water resources required for agricultural
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activities. Ukraine has huge agricultural resources and
is among the world’s largest grain exporters. Neverthe-
less, the agricultural industry faces serious challenges
related to climate change, including higher average an-
nual temperatures, reduced precipitation in some areas,
and increased extreme weather events. These challeng-
es require adaptation measures to maintain exception-
al agricultural productivity and competitiveness in the
global market.

The significance of the study stems from the need
to assess the economic impacts of climate change on
the agricultural industry in Albania and Ukraine in or-
der to develop effective adaptation measures to chang-
ing climatic conditions. Although each country has its
own characteristics and obstacles, the main common
factor is that climate change affects the ability of the
agricultural sector to guarantee sustainable food pro-
duction. The potential consequences of this could be
significant for the economies, social progress and food
security of countries.

G.S. Malhi et al. (2021) studied the global impact
of climate change on agriculture, focusing on changes
in grain productivity. They found that rising tempera-
tures can lead to a decrease in wheat yields in regions
where temperature increases are not accompanied by
increased precipitation. D. Miller & M. Hofmann (2022)
conducted a study on the example of Southern Europe-
an countries, including Albania, and concluded that the
decline in precipitation and the increase in the frequen-
cy of droughts pose significant challenges to the pro-
duction of olive oil and other traditional crops.A. Skryp-
nyk et al. (2021), in turn, focused on Ukraine, where he
analysed the impact of climate change on grain pro-
duction. Authors concluded that, despite the increase in
the growing season, a decrease in precipitation in the
southern regions of Ukraine could significantly reduce
yields without proper irrigation. N. Khan et al. (2021)
studied adaptation strategies in agriculture, emphasiz-
ing the importance of integrating modern agricultural
technologies, such as the use of drought-resistant plant
varieties. S. Skendzi¢ et al. (2021) noted in their work
that climate change contributes to the spread of new
pests and diseases that can threaten crop production,
and stressed the need to develop new plant protection
products. N.T.L. Huong et al. (2019) also conducted a
study on the economic impact of climate change on ag-
riculture and concluded that climate change will lead to
the need for significant investment in irrigation systems
to maintain sustainable agricultural production. E. Zhl-
lima et al. (2022) analysed climate risks for agriculture
in Albania. They found that the Mediterranean climate
of the region is becoming more arid, which leads to a
reduction in fruit crop yields. A.A. Chandio et al. (2020)
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studied the impact of climate change on the economy
of the agricultural sector and pointed to the growing
risks for corn and sunflower production. Authors noted
that without adaptation measures, significant losses in
yield and profitability are possible. A. Raza et al. (2019)
studied the global impacts of climate change, in par-
ticular the impact on agricultural prices. The authors
highlighted that climate change has the potential to
result in increased food prices. The study conducted by
R. Anderson et al. (2020) highlighted the need of inter-
national collaboration and knowledge sharing across
nations in developing adaptation methods for agricul-
ture in response to climate change.

The examination of researches indicates that cli-
mate change exerts a substantial influence on agricul-
ture. Consequently, it becomes imperative to formulate
and execute adaptation measures that are designed to
mitigate risks and guarantee the sustainable growth of
the agricultural industry. While prior research has made
a substantial contribution to comprehending the influ-
ence of climate change on the agricultural sector, there
are numerous areas that have not been well investigat-
ed. A notable deficiency exists in the thorough compar-
ative examination of the effects of climate change on
agriculture in two nations characterised by distinct me-
teorological circumstances and economic frameworks,
namely Albania and Ukraine. Furthermore, there is a
lack of focus on evaluating the economic consequences
of climate change on specific crops that are crucial for
both nations. The purpose of the study was to perform
a comparative examination of the influence of climate
change on agriculture in Albania and Ukraine, with an
emphasis on pinpointing particular obstacles for im-
portant cereal crops.

MATERIALS AND METHODS

In order to study the impact of climate change on ag-
riculture in Albania and Ukraine, a range of materials
and methods were used, including both qualitative and
quantitative data. Primary sources of information con-
sist of statistical data, published climate reports and
agronomic research. The study of climate change im-
pacts on agriculture in Albania and Ukraine involved a
thorough examination of climate data, crop yields and
production in both countries. To study climate change,
authors used data from the Climate Change Knowl-
edge Portal (n.d.a; n.d.b), which covers average annual
temperatures and precipitation in Ukraine and Albania.
Specifically for this study, changes in average annual
temperature and precipitation were analysed for the
period from 2010 to 2022. The graphical display of
these data allowed to identify the main trends in cli-
mate change in both countries.



A statistical analysis of the yields of several crop
groupings was used to evaluate the influence of cli-
mate change on agricultural productivity. For Albania,
data were obtained from Food and Agriculture Organ-
ization (n.d.) and National Institute of Statistics of Al-
bania (n.d.). In Ukraine, data from the State Statistics
Service of Ukraine (n.d.) were used. The information in-
cluded yields from 2016 to 2022 in Albania and 2023
in Ukraine for different types of crops, such as cereals,
vegetables, fruits, and industrial crops. In addition, data
on production volumes of these crops from 2016 to
2023 were collected. The data analysis allowed to as-
sess how changes in climate conditions have affected
crop yields and production in both countries. Analysis
methods included correlation analysis to determine
the relationship between climate change and yields, as
well as regression analysis to determine possible direc-
tions for future changes in crop production.

Furthermore, significant focus was given to the ex-
amination of advancements in irrigation,agronomy, and
agronomic techniques that enhance the ability of agri-
cultural produce to withstand influences from climate
change. The study examined contemporary irrigation
systems, the use of drought-tolerant crop types, and
the use of sophisticated agronomic practices to miti-
gate the effects of unfavourable climatic conditions. To
study the economic impact of climate change, authors
took into account aspects such as adaptation costs, re-
duced profitability and risks associated with extreme
weather conditions. The economic impact assessment
included an analysis of changes in production costs, in
particular the costs of irrigation systems and crop pro-
tection, as well as the impact on farm profitability. In
particular, the costs of adopting new technologies, such
as drip irrigation systems, and changes in agricultur-
al prices were considered. The study also conducted a
comparative analysis of the effects of climate change
on agriculture in Albania and Ukraine. This encom-
passed an examination of the various meteorological
conditions and their influence on agricultural output in
both nations, taking into account the particularities of
agricultural methods and economic circumstances.

RESULTS
Climate change presents substantial obstacles to ag-
riculture, the industry most reliant on natural envi-
ronments, by impacting it through intricate and varied
processes that encompass both direct and indirect con-
sequences on production. Influential variables such as
increasing temperatures modify the periods of plant
growth, which may lead to higher yields in certain ar-
eas but often result in reduced production due to heat
stress and increased insect activity, especially in dry
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climates (Aragén et al., 2021). Alterations in precipita-
tion patterns have a second in importance effect on agri-
culture; decreased rainfall and more frequent droughts
result in decreased crop yields necessitating water con-
servation techniques, while excessive or uneven precip-
itation can lead to flooding and soil erosion, so adverse-
ly affecting agricultural production (Siddig et al., 2020).
Changes in the frequency and intensity of extreme
weather events, such as hurricanes, floods and droughts,
are another crucial mechanism of climate change im-
pacts. Such events can lead to sudden crop losses, in-
frastructure damage and significant economic losses.
The increasing frequency of extreme weather events
creates additional risk for farmers and forces them to
look for new risk management strategies, such as crop
insurance or the introduction of climate-resistant plant
varieties. In addition, climate change is affecting water
resources, which are critical for agriculture. Changes in
the water balance can lead to water shortages, especial-
ly in regions where water is already a limited resource.
This is forcing farmers to look for new approaches to
water management, such as reducing water consump-
tion or adopting more efficient irrigation technologies.
The phenomenon of climate change poses many
risks to the agricultural sector, with both immediate
and long-term consequences for agricultural produc-
tion. A clear threat to agriculture is the reduction in
yields of major crops. Climate change, characterized by
higher temperatures, reduced precipitation and more
frequent extreme weather events, poses challenges
to maintaining traditional production levels. Another
significant risk is the change in geographical areas of
agricultural production. Due to climate change, some
regions may become unsuitable for growing certain
crops. For example, in regions where olives or grapes
were previously successfully grown, the conditions may
become too harsh for these crops due to rising tempera-
tures and decreasing rainfall (Shahzad et al., 2021). This
may lead to the need to change the specialization of
regions, which in turn requires significant investments
in new infrastructure, changes in growing technologies
and adaptation of farmers to new conditions. Climate
change also increases the risk of pests and diseases.
Warming may help to expand the habitat of some pests
that were previously restricted to warmer regions.
Economic risks associated with climate change are
among the most serious challenges facing modern ag-
riculture. These risks not only affect the profitability of
agricultural production, but can also threaten the sta-
bility and viability of farms, especially small ones. The
main economic challenges posed by climate change in-
clude higher production costs, reduced profitability, the
need to adapt to new conditions, and the risk of farm
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retrenchment (DeFries et al., 2019). Increased costs of
agricultural production are one of the most obvious
consequences of climate change. For example, farmers
are forced to invest in irrigation systems to provide wa-
ter for crops in drought conditions. The cost of install-
ing and maintaining such systems can be significant,
especially for small farms (Kolstad & Moore, 2020).
The introduction of new agricultural practices, such
as climate-resilient plant varieties or tillage methods,
also requires additional financial resources. In addition,
farmers are forced to spend more money on protecting
plants from pests and diseases, which are becoming
more prevalent as temperatures rise and rainfall pat-
terns change.The cost of pesticides, herbicides,and oth-
er plant protection products is rising, which significant-
ly increases the cost of production. In some cases, this
may require farmers to implement integrated crop pro-
tection systems, which requires additional knowledge
and skills, as well as even greater financial investment.

Reduced yields due to climate change are anoth-
er serious economic risk. Fluctuations in plant growth
period, reduced rainfall and increased incidence of se-
vere weather events lead to uncertainty in agricultural
production. Farmers may face volatility in yields from
year to year, making their income unpredictable. De-
clining yields directly affect the profitability of farms,
especially those that are already operating at the mar-
gins of profitability (Ray et al., 2019). This can have cat-
astrophic consequences for small farmers who do not
have the financial reserves to overcome such losses.
In the face of low profitability, many farmers may be
forced to leave agriculture or change their specializa-
tion. This is especially true for small farms that do not
have sufficient resources to invest in new technologies
and adaptation measures. For example, farmers who
produce certain crops may find that these crops are no
longer economically viable due to climate change (Ojo
& Baiyegunhi, 2020). This may force them to switch to
other activities, which in turn may lead to the loss of

traditional agricultural practices and knowledge. In ad-
dition, it is important to recognize that farm closures
resulting from economic problems can have significant
socio-economic consequences. A reduction in agricul-
tural production as a result of fewer active farmers can
lead to higher food prices and increased food insecurity.
The depletion of farms can negatively affect rural pop-
ulations by reducing employment opportunities and
incomes in geographic areas already facing economic
challenges (Guth et al., 2020).

Thus, economic risks associated with climate
change pose a serious threat to the agricultural sector.
Increased production costs, lower yields and reduced
profitability could force many farmers to leave agricul-
ture, with far-reaching consequences for food security
and economic stability. To address these challenges,
effective strategies to adapt and support farmers are
needed, including through financial assistance, educa-
tional programmes and the development of new agri-
culturaltechnologies.Agriculture in Albaniais an impor-
tant factor in economic development and employment.
Currently, the sector accounts for about 18.6% of the
country’s gross domestic product (GDP) and employs
more than 40% of the population. In addition, agricul-
tural and food products make up a significant share of
exports, accounting for 11.3% of the total (National In-
stitute of..., n.d.). However, Albania, as a country with
a developed agricultural sector, faces many challenges
posed by climate change, which requires a deep under-
standing and appropriate adaptation strategies.Albania
has a diverse climate, ranging from Mediterranean to
continental, which determines the cultivation of differ-
ent crops. Climate change, such as frequent droughts in
summer and increased rainfall in autumn and spring,
can cause significant fluctuations in crop yields. This,
in turn, leads to unpredictability in production volumes,
which creates risks for farmers and may lead to higher
agricultural prices. Figure 1 shows changes in average
annual temperature and precipitation.
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Figure 1. Dynamics of climate change in Albania from 2010 to 2022
Source: developed by the author based on data from the Climate Change Knowledge Portal (n.d.a)
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The average annual temperature in Albania for the
period from 2010 to 2022 showed a gradual increase.
While in 2010 the average temperature was 12.6°C, in
2022 it reached 13.31°C. This temperature increase
is a sign of global warming, which can have a signif-
icant impact on the country’s agriculture. Changes in
precipitation are another critical factor that has a di-
rect impact on agriculture. Figure 1 shows significant

fluctuations in precipitation. Particularly noteworthy
are the recent years: from 2019 to 2022, there has
been a decline in precipitation, most notably in 2022,
when the amount of precipitation was only 973.69 mm.
This decline can pose serious challenges for farmers,
including the need for increased irrigation costs and
lower yields. Table 1 shows the yields of different crop
production groups.

Table 1. Crop yields in Albania from 2016 to 2022, t/ha

Product groups 2016 2017 2018 2019 2020 2021 2022
Cereals 4.7 4.8 4.8 5 5.2 5.1 5.2
Citrus fruits 27.8 29.6 38.5 35.8 37 37.8 39.7
Fibre crops 0.39 0.39 0.38 0.38 0.39 0.39 0.4
Fruit 229 22 223 22.6 22.7 23.8 24
Oilseeds (oilcake) 1.02 0.81 0.92 0.87 0.84 0.8 0.92
Oilseeds (oil) 0.56 0.52 0.55 0.46 0.6 0.5 0.69
Root vegetables and tubers 24.6 25.1 26.2 25.6 26.3 24.9 26.5
Sugar crops 30.4 33.8 39.2 38.1 32.2 323 323
Nuts 4.8 4.7 4.1 4.2 4.4 4.3 4.9
Vegetables 27.3 28.1 27.7 28.4 28.5 29.1 29.6

Source: developed by the author based on data from the Food and Agriculture Organization (n.d.)

Agriculture in Albania shows changes in the
yields of different crops, which can be attributed to
various agronomic, technological and climatic factors.
Despite the negative changes in climatic conditions,
positive trends and stability are observed in most

crops, which indicates the effectiveness of agronomic
practices, while the decline in yields of certain crops
may indicate the need for additional research and ad-
aptation strategies. Table 2 shows the volume of crop
production.

Table 2. Crop production in Albania from 2016 to 2023, thousand tonnes

Product groups 2016 2017 2018
Cereals 698.4 701.7 678.2
Vegetables 1,129.1 1,151.9 1,166.3
Potatoes 238.3 249.8 254.5
White beans 25 21.2 24.5
Industrial crops = 32.7 30.8
Medicinal crops 10.6 12.8 12.5
Feed 6,144 6,688.6 7,050.1
Fruit trees 261 262.6 274.3
Olives 99 107.8 117.6
Citrus fruits 40 41 45.5
Grapes 205.1 202.9 189.8

2019 2020 2021 2022 2023
666.1 684 691.4 690.8 701.3
1,258 1,295.7 1,338.2 1,357.8 1,384.5
260.7 254.8 258.9 262.7 274.2
24.8 25.8 224 21.8 233
33.7 30.1 27.3 24.5 234
129 14.4 16 16.4 17.8
7,115.2 7,170.5 7,054 7,138.8 6,940.3
272.6 273.7 287.2 295.4 2819
98.3 131.9 110.2 157.7 117.6
46.9 49.2 50.5 55.1 56.7
189.8 199.1 212 211.2 179.7

Source: developed by the author based on National Institute of Statistics of Albania (n.d.)

The agricultural commodity production in Albania
has exhibited either growth or stability, suggesting the
efficacy of climate change adaptation strategies and
the conservation of the nation’s agricultural capacity.
Nevertheless, certain commodities, including industri-
al crops and grapes, are seeing a decrease in produc-
tivity, underscoring the necessity for additional study
and the adoption of novel approaches to sustain their
competitiveness.

At the macroeconomic level, climate change im-
pacts Albania’s international economic operations.
Given the significance of agriculture as an export in-
dustry, any decrease in crop production could result in
a decrease in the nation’s ability to export. This can
potentially have an adverse effect on Albania’s trade
balance, further augmenting its reliance on food im-
ports and exacerbating the country’s economic stabil-
ity. Furthermore, an increase in pricing for agricultural
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commodities on the local market can result in infla-
tion, therefore adversely affecting the buying power
of the populace.

The agricultural industry in Ukraine, which con-
stitutes a significant portion of the national economy
(7.8% of GDP), is facing a growing and complex chal-
lenge posed by climate change (State Statistics Ser-
vice..., n.d.). Given its status as a major global produc-
er and exporter of grains and oilseeds, Ukraine relies

heavily on consistent meteorological conditions to
maintain its agricultural output. Nevertheless, climate
change, characterised by the observation of elevated
average yearly temperatures, altered precipitation pat-
terns, and a heightened occurrence of severe weather
phenomena, can exert a substantial influence on the
productivity of agricultural land and the economic vi-
ability of farms. Figure 2 illustrates variations in mean
yearly temperature and precipitation.
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Figure 2. Dynamics of climate change in Ukraine from 2010 to 2022
Source: developed by the author based on data from the Climate Change Knowledge Portal (n.d.b)

The mean annual temperature in Ukraine has ex-
hibited a progressive upward trend, rising from 9.46°C
in 2010 to 10.86°C in 2020, and then seeing a mi-
nor decline to 10.04°C in 2022. The observed pattern
suggests a general increase in temperature, which
can have both beneficial and detrimental effects on
agriculture. Elevated temperatures can enhance the
productivity of heat-tolerant crops and extend their
cultivation regions towards the northern regions.
Nevertheless, an over rise in temperature could also

result in heightened evaporation and in turn, droughts,
therefore adversely impacting agricultural output,
particularly in the southern parts of Ukraine. Substan-
tial variations in precipitation were observed through-
out the research period. The inequitable allocation of
rainfall is a significant obstacle for agriculture, since
both the overall quantity of precipitation and its vari-
ation over the growing season are crucial factors. The
yields of several agricultural production groups are
presented in Table 3.

Table 3. Crop yields in Ukraine from 2016 to 2023, t/ha

Product groups 2016 2017 2018
Cereals and pulses 4.61 4.25 4.74
Factory sugar beet 48.2 47.5 50.9

Sunflower 2.24 2.02 2.3
Potatoes 16.6 16.8 171
Vegetable crops 21.1 20.8 21.4
Cultures fruit and berry 10.2 10.3 12.8

2019 2020 2021 2022 2023
491 4.25 5.39 4.58 5.52
46.1 41.6 479 54.1 52.5
2.56 2.02 2.46 2.16 245
15.5 15.7 16.6 174 177
214 20.7 215 20 209
10.8 10.6 11.7 11.6 11.9

Source: developed by the author based on data from the State Statistics Service of Ukraine (n.d.)

The dynamics of crop yields in Ukraine from 2016 to
2023 indicates a significant impact of climate change on
the agricultural sector. The fluctuations in yields of dif-
ferent crops highlight the need to adapt to new climatic
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cisely plan agronomic measures to minimize risks and
maintain the productivity of the Ukrainian agricultural
sector. Table 4 shows the volume of crop production.
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Table 4. Crop production in Ukraine from 2016 to 2023, thousand tonnes

Year 2016 2017 2018
Cereals and pulses 66,088 61,917 70,057
Factory sugar beet 14,011 14,882 13,968
Sunflower 13,627 12,236 14,165
Potatoes 21,750 22,208 22,504
Vegetable crops 9,415 9,286 9,440
Fruit and berry crops 2,007 2,048 2,571

2019 2020 2021 2022 2023
75,143 64,933 86,010 53,864 59,772
10,205 9,150 10,854 9,942 13,130
15,254 13,110 16,392 11,329 12,760
20,269 20,838 21,356 20,900 21,359
9,688 9,653 9,935 7512 8,297
2,119 2,024 2,235 1,995 1,996

Source: developed by the author based on data from the State Statistics Service of Ukraine (n.d.)

Ukraine’s agricultural sector is subject to significant
fluctuations in the production of different crops, which
is due to climate change as well as economic and po-
litical factors. The decline in 2022 is mainly due to the
outbreak of war in Ukraine. Successful adaptation of the
agricultural sector to new conditions requires the intro-
duction of innovative technologies, improvement of ag-
ronomic practices and consideration of all possible risks.

Despite their differences in climate, geography,
agricultural organisation, and economic development,
Ukraine and Albania both rely significantly on the ag-
ricultural industry. The Mediterranean climate of Alba-
nia, situated in the southern region of Europe, is dis-
tinguished by moderate winters and scorching, arid
summers. As of 2024, the nation is experiencing esca-
lating temperatures and erratic precipitation, resulting
in a notable surge in the vulnerability to drought and
a reduction in readily available water supplies. These
modifications exert a substantial influence on the ag-
ricultural outputs and efficiency of crops, particularly
those that are exceptionally responsive to fluctuations
in the water equilibrium, such as grains and vegetables.
For example, cereal production in Albania has shown
some stability, but climate variations could have a sig-
nificant impact on future yields. Water scarcity also
threatens orchards and vineyards, requiring the intro-
duction of new irrigation systems and adaptive tech-
nologies. This requires an increase in the costs of in-
troducing new technologies for irrigation and water
management. In particular, farmers are forced to invest
in efficient irrigation systems, which increases produc-
tion costs. This can have a negative impact on profit-
ability, especially for small farmers, who often do not
have access to sufficient finance. Agricultural products
make up a significant portion of Albania’s exports. A de-
cline in yields could affect the country’s export poten-
tial, which in turn would affect foreign trade and eco-
nomic growth. A decline in production of major export
crops such as citrus could also reduce foreign exchange
earnings from exports.

As one of the largest agricultural countries in Eu-
rope, Ukraine faces other challenges. Climate change in
Ukraine, including an increase in average annual tem-
perature and reduced precipitation in some regions, is
leading to soil degradation, lower yields and overall ag-
ricultural productivity. This is particularly acute in the
southern and eastern regions of the country, which face
frequent droughts. However, unlike Albania, Ukraine has
a larger area of arable land, which allows it to com-
pensate for the decline in yields by expanding its sown
areas. On the other hand, climate change also causes
uneven distribution of precipitation, which leads to
flooding in some regions and, as a result, crop losses.
This requires significant investment in irrigation tech-
nologies, new agronomic practices and improved soil
cover. However, large agricultural companies have more
resources to implement such technologies than small
farmers. Ukraine’s agricultural sector is of great im-
portance to the country’s economy, particularly for ex-
ports. Climate change could reduce production of major
crops, which would negatively impact export revenues
and economic stability. Decreased yields of grain and
oilseeds could lead to higher prices for products on the
domestic market and increased import costs.

Both countries encounter difficulties associated
with the necessity to adjust to changes in climatic cir-
cumstances. The aforementioned activities encompass
the implementation of novel crop cultivars that exhibit
enhanced drought tolerance, the upgrading of irriga-
tion infrastructure, and the advancement of agro-inno-
vation and precision farming technology. Furthermore,
it is crucial to underscore that climate change in both
nations not only entails adverse repercussions, but also
presents novel prospects for the advancement of the
agricultural industry (Shahini et al., 2023). As an illus-
tration, alterations in the duration of the growing sea-
son can enable the growth of novel crops that were not
previously customary in these areas. Statistical analy-
sis has demonstrated that climate change will exert a
substantial influence on the agricultural industries of
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both nations. However, the magnitude and nature of
this influence differ based on the accessible resources,
structural characteristics of the agricultural sector, and
the economic conditions in each country.

Adaptation of agriculture to climate change is a
key task for ensuring sustainable food production and
maintaining economic stability (Cui, 2020). The decline
in yields of cereals, vegetables and citrus fruits in Al-
bania requires the urgent implementation of efficient
irrigation systems (Shahini et al., 2024). Modernization
of irrigation infrastructure, including the introduction
of drip irrigation and rainwater storage, will reduce
water losses and increase the efficiency of agronomic
practices. It is also critical to improve agronomic prac-
tices, including the use of drought-resistant plant vari-
eties, crop rotation and soil cover to preserve moisture.
The development of climate monitoring systems will
help farmers to respond to weather changes in a timely
manner and adjust agronomic practices. Education and
training of farmers, investment in research and support
for innovative technologies are also key factors for suc-
cessful adaptation.

In Ukraine, adaptation requires improving water
management by introducing modern irrigation systems,
such as rainwater storage tanks and technical solutions
for water reuse.Agronomic technologies, such as crop ro-
tation, climate-resistant varieties and precision farming,
will help improve yields and reduce costs. Itis also impor-
tant to maintain soil quality through no-till farming and
the use of organic fertilizers. Investing in research and
supporting innovations, such as new agronomic practic-
es,will help farmers adapt to changing conditions.Finan-
cial support and insurance programmes can help farm-
ers cope with economic losses due to climate change.

The combined suggestions for Albania and Ukraine
encompass international collaboration to exchange
knowledge and technologies, enhance infrastructure
such as water storage systems and transportation net-
works, and formulate measures to mitigate risks linked
to severe weather events. The adaptation of agriculture
to climate change is an intricate and diverse process
that necessitates a unified strategy and the active in-
volvement of all sectors of society. The adoption of these
suggestions will contribute to mitigating the adverse
impacts of climate change, so guaranteeing the sustain-
able growth ofthe agriculturalindustries in both nations.

DISCUSSION
The study on the effects of climate change on agricul-
ture in Albania and Ukraine revealed that these coun-
tries encounter distinct problems arising from both
the overall pattern of global warming and particular
characteristics of their local environments. Variations in
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temperature are a primary determinant impacting ag-
riculture in both nations. The rise in mean yearly tem-
peratures in Albania and Ukraine is a clear indication
of the global warming phenomenon, which can man-
ifest in both beneficial and detrimental effects on ag-
ricultural output. On one side, increasing temperatures
might enhance the productivity of heat-tolerant crops
and broaden their suitable growing regions. Yet, exces-
sive warming can result in heightened evaporation and,
as a result, droughts, which pose a significant threat
to agriculture in the southern parts of Ukraine. This
necessitates the implementation of novel agricultural
technology and adjustments, such as the use of effec-
tive irrigation strategies. B. Qian et al. (2019) studied
the impact of climate change on wheat and corn pro-
duction in the central regions of Canada. Their results
showed that the increase in average temperatures had
a positive impact on yields, especially in areas previ-
ously considered cool for growing these crops.Y. Yue et
al. (2019) pointed out that due to the warmer climate,
wheat began to ripen better, and the growing season
was extended, which led to an increase in the amount
of harvest. However, in contrast to their findings, the
current study showed that in Eastern Europe, particu-
larly in regions with a more continental climate, rising
temperatures have a negative impact on wheat yields.

The study carried out by M.F. Cardell et al. (2019) ex-
amined the effects of climate change onviticulture in key
European countries, specifically Italy, Spain, and France.
An investigation revealed that higher average tempera-
tures result in reduced acidity of grapes, therefore influ-
encing the flavour and chemical makeup of wine. The
present findings somewhat align with these results, as
they also demonstrate that increasing temperatures
impact the quality of crops. Nevertheless, the present
investigation concentrated on cereals, namely wheat,
whereby rising temperatures exert an adverse influence.

The study showed significant fluctuations in pre-
cipitation levels, which is a serious challenge for ag-
riculture, as not only the total amount of precipitation
but also its distribution over the growing season is cru-
cial. In Albania, the decrease in rainfall in 2022 posed
serious challenges for farmers, forcing them to increase
irrigation costs and struggle with low yields. In Ukraine,
the uneven distribution of precipitation makes it diffi-
cult to predict yields and requires more precise plan-
ning of agricultural practices. Y. Ding et al. (2020) stud-
ied the impact of climate change on rice production in
the regions of China. Their study showed that the main
factor affecting rice yields is a change in precipitation,
not temperature. S. Hussain et al. (2020), in turn, noted
that an increase in rainfall intensity, especially during
the monsoon season, contributes to an increase in rice



yields by 10-12%. However, during periods of reduced
rainfall, yields drop sharply due to a lack of water for
irrigation. This contrasts with current results, where
rising temperatures are the main factor affecting crop
yields in Eastern Europe. The current study indicates
that even with sufficient precipitation, rising temper-
atures lead to negative effects such as droughts and
heatwaves, which significantly reduce yields.

Another crucial factor to consider is the varia-
tions in the frequency and severity of severe weather
phenomena. The occurrence of droughts, floods, and
storms in Albania and Ukraine is on the rise, thereby
amplifying the vulnerabilities faced by farmers. Conse-
quently, there is a need to devise novel risk manage-
ment approaches, such as the implementation of crop
insurance and the cultivation of plant selections that
are resilient to climate change. D. Beillouin et al. (2020)
examined the effects of severe weather phenomena on
agricultural land in Europe. They found that frequent
droughts and heat waves, which have become more
common from 2000s, significantly reduce the yields of
various key crops in the regions. This is comparable to
the current results, which also indicate that frequent
droughts in Eastern Europe have a negative impact on
yields. However, unlike the author, where he noted that
perennial crops were affected, the current study refers
to a decline in yields of annual cereals.

The results showed that higher production costs,
lower yields and reduced profitability could lead many
farmers to abandon agriculture, with far-reaching con-
sequences for food security and economic stability. The
rising cost of agricultural production requires farmers to
adopt costly adaptation technologies such as irrigation
systems and new agricultural practices. The economic
consequences of climate change on the agricultural sec-
tor worldwide, specifically on the cultivation of various
crops in different geographical areas, were examined
by R.Dellink et al. (2019). Their study demonstrated that
as a result of climate change, namely the escalation of
temperatures and the reduction of rainfall, farmers have
seen an average revenue loss of 15-20%. A.M. Garcia et
al.(2019),in turn, noted that farmers are forced to spend
more money on irrigation systems and sun protection,
which leads to higher production costs and, conse-
quently, lower profits. The current results also demon-
strate the economic ramifications of climate change on
the agricultural industry, with a focus on reduced yields
and productive capacity, resulting in financial losses
caused by diminished revenues from product sales.

The decline in yields caused by climate change has
particularly affected Ukraine, which has seen a signifi-
cant drop in grain and oilseed production. Consequently,
the country’s export capacity has declined, potentially
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resulting in adverse consequences for its trade balance
and economic stability. Moreover, the influence of cli-
mate change on agricultural yields and output volumes
was investigated by M. Kalkuhl & L. Wenz (2020). Their
research demonstrated that increasing temperatures
and alterations in precipitation patterns resulted in a
decline in agricultural productivity in various parts of
the nation. A. Ortiz-Bobea et al. (2021) observed that a
rise in the occurrence of severe weather phenomena,
such as typhoons and intense precipitation, results in
increased crop losses and crop damage, so diminish-
ing total production. This is consistent with the current
results, which also found a decrease in yields due to
rising temperatures.

In both countries, there are changes in the geo-
graphical areas of crop production, requiring signif-
icant investments in new infrastructure, changes in
cultivation technologies and adaptation of farmers to
new conditions. For example, in Albania and Ukraine,
climate change may make some regions unsuitable for
growing certain crops, leading to a need to change the
specialization of the regions.

Overall, the analysed results confirm the significant
and multifaceted impact of climate change on agri-
culture, while highlighting regional peculiarities that
should be taken into account when adapting agricultur-
al practices.Overall,successful adaptation of agriculture
to climate change requires innovative technologies,
improved agronomic practices and consideration of all
possible risks.This requires significant financial resourc-
es,education,and government support to ensure the re-
silience of the agricultural sector in a changing climate.

CONCLUSIONS

The main mechanisms of climate change impacts on ag-
riculture include changes in temperature,which can both
increase and decrease yields depending on the region,
as well as changes in the amount and pattern of precip-
itation, which in some cases leads to lower yields due to
droughts or soil erosion. In particular, Albania is experi-
encing a gradual increase in average temperature and a
decrease in precipitation, which poses additional chal-
lengesfortheagriculturalsector,requiringtheimplemen-
tation of adaptation measures such as expanding irriga-
tion systems or using climate-resistant plant varieties.

Being a major producer and exporter of grains and
oilseeds, Ukraine is also confronted with substantial ob-
stacles created by climate change. Increasing tempera-
tures and shifting precipitation patterns have a direct
impact on crop production,namely on grain and oilseed
yields, as verified by comprehensive data analysis. Al-
terations in precipitation patterns and increasing tem-
peratures need the adjustment of agricultural methods,
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including the strategic organisation of agriculturalactiv-
ities to align with the changing climatic circumstances.

Furthermore,theresearchrevealedthatthe econom-
ic hazards linked to climate change provide a significant
perilto agriculture in both nations.Escalated production
expenses, diminished crop outputs, and the necessity to
adopt novel technologies may result in decreased prof-
itability of farms and potentially a decline in their popu-
lation. Consequently, this could maybe result in adverse
effects on both food security and economic stability.

Nevertheless, notwithstanding the obstacles, the
research also emphasises prospects for the agricultural
industry to thrive in response to climate change. For
instance, alterations in the duration of the growing sea-
son might enable the growth of novel crops that were
not previously characteristic to certain geography. Ad-
vancements in cutting-edge technology, such precision

long-term viability of food production and economic
stability in response to climate change. Specifically, this
encompasses the upgrading of irrigation infrastructure,
enhancement of water management practices, adop-
tion of climate-resistant agricultural types, and provi-
sion of financial and instructional assistance to farmers.

The study’s limitations include the use of data that
may not comprehensively represent all facets of cli-
mate change and its effects on agriculture, owing to the
scarcity of accessible literature. Additional investigation
should prioritise the intensive observation of the en-
during consequences of climate change on many facets
of the agricultural industry and the formulation of novel
adaptation measures, taking into account the incorpora-
tion of innovative technologies and predictive models.
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EKOHOMiYHa oUiHKa BNJIMBY 3MiHU KNiMaTy
Ha cinbcbKe rocnogapcTeo B Anb6aHii Ta YKpaiHi
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AHoTauif. MeTow UbOro AoCnimpKeHHs Oyno nNpoBeLEHHS MOPIBHSNbHOrO aHanisy BMAMBY 3MiHW KJiMaTy Ha
CinbcbKOrocnoaapcbkuii cektop B AnbaHii Ta YKpaiHi, 3 akLUeHTOM Ha BM3HAYEHHi K/IHYOBUX BMKIIMKIB Ta
MOXNIMBOCTEN ANng agantauii. Y pocnimpkeHHi 6yno npoaHanizoBaHo ctatuctuyHi fadi 3 2010 no 2023 pik woano
3MiHM KNiMaTy Ta ii BNAMBY Ha CinbCbKe rOCMOAAPCTBO, @ TaKOX OLHEHO HAcNiaku. Pe3ynbtatM AOCAIOXKEHHS
MOKasanu, Wo 3MiHW TeMMNepaTypHUX PEXUMIB € KHOUOBUM HaAKTOPOM, ikl 6e3nocepenHbo BNAMBAE Ha CiNbCbke
rocnopapcreo. MiaBUWEHHS cepeaHbOPiYHNX TeMmnepaTyp NpU3BOAMTL A0 3MiHM BereTauiiHOro nepiogy poC/ivH,
LLLO MAE SK MO3UTMBHI, TaK i HEFATMBHI HACNiAKU. 3MiHA peXMMY ONaAiB € Lie OAHMM K/IHOYOBMM MEXAHI3MOM BMNBY
3MiHM KNiMaTy Ha CiflbCbKe rOCnoAapCTBO. 3MEHLIEHHS KifIbKOCTi OMafiB Ta 4acTi NOCYXM MOXYTb MPU3BECTU L0
3HAYHWUX BTPAT BPOXalto, L0 BUMaraTtumMe BMPOBa[KEHHS CUCTEM 3POLLEHHS Ta iHWMX BOA036epiratoumx TeEXHONOTIN.
EkoHOMIYHI pM3nkKM, NOBA3aHi 3i 3MiHOK KNiMaTy, € CEPAO3HUM BUK/IMKOM A1 CiNbCbKOrO rOCMoAapCTBa. 3HUXKEHHS
BPOXAMHOCTI, 3pOCTaHHS BUPOOHWMYMX BMUTPAT i HEOOXiAHICTb aganTauii 4O HOBMX YMOB MOXYTb 3arpoxyBaTu
cTabinbHOCTI epMepCbkMX rocnofapcts, ocobnneo Manmx. AHanis gns AnbaHii nokasas, WO MifBULLEHHS
TeMnepaTypu Ta 3MEHLUEHHS KiIbKOCTi ONaaiB CTBOPHOKOTb BUKAMKM A9 CiIbCbKOrO rocnogapcrea, 0cobnmMBo ans
BMPOOHMLITBA 3€pHOBMX Ta OBOMIB. B YKpaiHi, 3 ii BEIMKMMM NNOWAMU OPHUX 3EMENb, € MOX/IMBICTb KOMMEHCYBATH
3HMXKEHHS] BPOXAMHOCTI 3@ PaXyHOK PO3LUMPEHHS MOCIBHUX MAOLW, ane AAa NigBULLEHHS edeKTUBHOCTI NOTPibHi
iHBECTULIi B HOBI TEXHONOrIT 3POLIEHHS Ta arpoHOMIiYHi npakTuku. ObMABI KpaiHM CTUKAOTbCA 3 HEoOXiAHICTHO
BMNPOBa[XXEHHS HOBMX COPTiB POC/IMH, MOAEPHi3aLii ipurauiiHUX CUCTEM, @ TAKOX PO3BUTKY CiibCbKOrOCMoAapCbKUx
iHHOBALiM Ta To4yHOro 3emnepobcTea. EQekTBHI cTpaTerii aganTauii, BKAHOYaUM MidKHapoaHe crniBpobiTHULTBO
Ta NiATPUMKY HaYKOBMX OOCAIAXKEHb, € KNOYOBUMM AN 3a6e3neveHHs CTanoCTi CilbCbKOroCnoAapCbKMX CeKTopiB
060X KpaiH. Pe3ynbrati foCnigKeHHS MOXYTb OYTM 3aCTOCOBAHI Ha NPaKTULI B AepXXaBHMX Nporpamax niaTpuMKu
CiNbCbKOro rocnoAapcTBa Ta MiXKHAPOAHUX NPOEKTAX 3 aAanTalii 40 3MiHM KniMaTy

KniouoBi cnoBa: TeMnepaTypHU peXuM; BOAHI pecypcu; MpOAYKTMBHICTb; iHBecTUUii B iHOPACTpyKTypy;
NOPIBHANBHMI aHani3
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