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Abstract

This study analyses agricultural producers’ perceptions of climate-related hazards
and their impacts on agricultural production across regions of the Republic of Srpska,
Bosnia and Herzegovina. The main objective is to identify dominant climatic stressors,
examine regional differences in perceived impact intensity and damage experienced, and
assess the role of selected farm characteristics in shaping these perceptions. Primary data
were collected through a cross-sectional survey of agricultural producers operating under
diverse agro-climatic and socio-economic conditions. Respondents assessed the intensity
of major climate-related hazards and the damage experienced during the previous five
years using ordinal scales. The analysis combined descriptive statistics, chi-square tests,
and a Weighted Impact Index to enable a comparative regional assessment. The results
indicated that drought and high temperatures were perceived as the most severe and
damaging climate-related hazards across all regions, with particularly pronounced
impacts reported in northern and north-western areas. Other hazards, including floods,
hail, storms, frost, and snow, were generally perceived as having weaker and more
localized effects, despite statistically significant regional differences. Although the
awareness of climate change among agricultural producers was high, the adoption of
adaptation and risk management measures remained limited. Perceptions of climate-
related risks were primarily influenced by regional climatic conditions and economic
exposure, with commercial farms reporting higher perceived impacts and damage. The
findings highlighted substantial regional disparities in perceived climate risks and
emphasized the importance of region-specific adaptation strategies in agricultural policy
and practice.

Key words: Climate change perception; Agriculture; Climate-related hazards;
Regional vulnerability; Republic of Srpska.

Agro-knowledge Journal, vol. 27, no. 1, 2026, 35-57 35


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0009-6671-8924
https://orcid.org/0009-0003-6909-448X
https://orcid.org/0000-0002-3094-5289

Introduction

The global agricultural sector is positioned at the intersection of rapidly
escalating climate change risks and increasing demands on food production
systems, as the current global food system simultaneously contributes to climate
change while becoming increasingly vulnerable to its impacts (Mbow et al.,
2019; Praveen & Sharma, 2019; Yang et al., 2024). The European continent faces
varying regional risks, with Southern Europe (SEU) projected to suffer the most
severe consequences (Bednar-Friedl et al., 2022).

The climate change has led to a northward movement of agro-climatic
zones in Europe and an earlier onset of the growing season (Ceglar et al., 2019).
However, warming has also altered the timing of frost events, and recent
evidence from Central and Southeast Europe shows that the lengthening of the
frost-free season is mainly driven by earlier spring warming rather than later
autumn frosts, increasing the risk of crop damage from late-spring frost events
(Chervenkov & Slavov, 2022). Extreme drought and heat stress have had
detrimental impacts on agricultural crop production in Southern Europe, where
moderate to severe impacts have been observed (Olesen et al., 2011; Fontana et
al., 2015; Zampieri et al., 2017). In addition to more frequent and intense heat
waves and drought, anomalous wet conditions have also contributed to crop yield
reductions (Trnka et al., 2015; Ben-Ari et al., 2018; Ceglar et al., 2018).
Anomalous wet conditions and short-term flooding increasingly affect crop
development in continental Southeast Europe. In the northern Pannonian region
of Croatia, nearly 80% of farmers reported field flooding between 2015 and
2020, mainly during early crop growth stages, resulting in yield losses (Senko et
al., 2022). As this region extends into northern Bosnia and Herzegovina,
including a large area of the Republic of Srpska, these findings are directly
relevant for assessing flood-related risks in the study area. These climatic
extremes have caused the largest share of negative economic impacts on
European agriculture and are expected to continue in the future (Devot et al.,
2023). Additionally, agricultural production has been strongly influenced by
socio-economic conditions in the region (Popovici et al., 2013). The
fragmentation of agricultural land, a high share of the agricultural population in
total active population, ageing of agricultural households, inadequate knowledge,
low levels of science implementation, and insufficient investments are among the
main constraints reducing the adaptive capacity of the agricultural sector under
climate change (Ceglar et al., 2018; Dhillon & Moncur, 2023).

Bosnia and Herzegovina has experienced frequent extreme weather events
over the past two decades, causing severe economic losses. During the period
2000-2021, the country experienced floods, droughts, heat waves, cold spells,
and stormy winds. In recent years, particularly between 2017 and 2021, intense
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late-spring frosts have caused significant damage to fruit production. Climate
model projections indicate that the frequency and intensity of these extreme
events are likely to increase, posing growing risks to agriculture in Bosnia and
Herzegovina. Jali¢ et al. (2025) identified significant negative impacts of climate
shocks on crop yields (wheat, corn, barley, potato, plum, pear, sweet cherry, sour
cherry, and apple). Overall, previous studies have documented increasing climate
variability across the country, particularly in temperature and precipitation
extremes (Trbi¢ et al., 2017a; Popov et al., 2017; Popov et al., 2018; Popov et
al., 2019). This trend is further supported by SPEI-based assessments showing a
sharp rise in both drought and flood extremes over the past three decades (Cadro
et al., 2024). Furthermore, based on the available data and climate projections,
exposure to climate-related risks is expected to increase (Council of Ministers of
Bosnia and Herzegovina, 2013; Zurovec et al., 2015). In line with broader
European trends, sub-national assessments show that rural areas of Bosnia and
Herzegovina exhibit significant vulnerability to climate change, particularly in
agriculture-dependent regions with limited adaptive capacity. The most
vulnerable rural municipalities are predominantly located in the northern and
north-eastern parts of the country (Zurovec et al., 2017; Zurovec & Vedeld,
2019). These areas are characterised by high socio-economic sensitivity, a large
share of agricultural land, and limited income diversification, increasing the
vulnerability of agricultural production systems. The results further indicate that
sensitivity and adaptive capacity are more important determinants of
vulnerability than exposure alone. At the same time, adaptation remains limited,
largely constrained by financial limitations, lack of knowledge, and labour
shortages (Zurovec & Vedeld, 2019). Given that a substantial part of the northern
and north-eastern regions comprises the Republic of Srpska, these findings are
directly relevant for this study.

Public attitudes and farmers’ perceptions of climate change across Europe
show significant regional differences. According to Ricart et al. (2019),
population in Southern Europe express higher levels of concern and perceive
climate change as a more immediate threat, largely attributed to human activities.
In contrast, respondents from Northern Europe tend to report lower concern and
greater uncertainty regarding its drivers and impacts. These findings suggest that
direct exposure and regional experience play an important role in shaping climate
change awareness and risk perception, particularly among agricultural producers.
In this context, Bosnia and Herzegovina represents a particularly relevant case,
as increasing exposure to climate extremes may significantly influence farmers’
awareness, perceptions, and adaptation responses, especially in agriculturally
dependent regions such as the Republic of Srpska.

The aim of this research is to assess (i) the level of awareness and
perception of agricultural producers about the impacts of climate change on

Agro-knowledge Journal, vol. 27, no. 1, 2026, 35-57 37



agricultural production, (ii) identifying regional differences in perceived impacts
and damage, (iii) the association of perceptions of climate change with selected
sociodemographic and agricultural household characteristics, and (iv) on local
capacities for adaptation and for the development of appropriate new effective
policies.

Material and Methods

This study employed a quantitative cross-sectional survey to assess
agricultural producers’ perceptions of climate change impacts on agricultural
production, including the perceived intensity of climate-related hazards and the
damage experienced during the previous five years. The analysis focused on
identifying regional differences in perceived impacts and examining associations
with selected socio-demographic and farm characteristics. The research was
conducted in the Republic of Srpska (Bosnia and Herzegovina), covering seven
regions: Banja Luka, Bijeljina, Doboj, Gradiska, East Sarajevo, Prijedor, and
Trebinje. These regions differ in agro-climatic conditions, production structure,
and socio-economic characteristics, providing a suitable basis for comparative
analysis.

The analysed regions exhibit substantial agro-climatic variability, shaped
by complex topography and the interaction of continental and Mediterranean air
masses (Zurovec et al., 2015). Northern and north-western regions, including
Bijeljina, Gradiska, and Prijedor, are predominantly lowland areas (below 200
m), characterised by a moderate continental climate and annual precipitation of
700-950 mm (Trbi¢ et al., 2017b). In contrast, eastern and mountainous areas,
such as East Sarajevo, are located at higher altitudes (often above 500 m), with
lower temperatures and shorter growing seasons. The southern region around
Trebinje is characterised by a Mediterranean and sub-Mediterranean climate,
with the highest average temperatures; however, despite relatively high annual
precipitation, it is marked by pronounced summer water deficits due to the
uneven seasonal distribution of rainfall (Cadro et al., 2019). These agro-climatic
differences represent an important factor shaping agricultural production and
exposure to climate-related risks..

Sampling and data collection

Data collection was carried out in cooperation with the agricultural
advisory service of the Ministry of Agriculture, Forestry, and Water Management
of the Republic of Srpska. Advisory officers conducted field surveys at the
municipal level and facilitated access to agricultural producers during their
regular advisory activities. A total of 200 agricultural holdings were surveyed (N
= 200), with the following regional distribution: Bijeljina (n = 72), Trebinje (n =
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24), Banja Luka (n = 22), Prijedor (n = 22), Gradiska (n = 21), East Sarajevo (n
= 20), and Doboj (n = 19).

The regional sample structure reflects both the availability of producers
during the survey period and the operational coverage of the advisory service.
While percentage-based measures were used to support regional comparisons,
the unequal distribution of respondents should be taken into account when
interpreting differences across regions. Within municipalities, producers were
selected using a field-based, non-probability sampling approach. Advisory
officers approached agricultural holdings encountered in situ without prior
selection based on production outcomes or reported climate-related impacts.
They were instructed to include approximately balanced numbers of commercial
and non-commercial farms in order to capture variation in farm orientation and
production scale. Participation in the survey was voluntary, and respondents were
informed about the purpose of the study prior to participation. No personal
identifying information was collected.

Questionnaire design and variables

Data were collected using a structured questionnaire designed by the
author specifically for this research. The questionnaire comprised several
thematic sections:

1.  Socio-demographic and farm characteristics, including gender, age,
education level, formal agricultural education, farm size (in hectares), dominant
production type, and farm orientation (commercial or non-commercial).

2. Awareness and general perceptions of climate change, including
familiarity with climate change concepts, perceptions of exaggeration of climate
change impacts, and perceived overall influence of climate change on
agricultural production.

3. Perceived intensity of climate-related hazards, where respondents
assessed the impact intensity of drought, floods, hail, storms, frost, snow, high
temperatures, and soil degradation.

4. Perceived damage caused by climate-related hazards, reflecting self-
reported frequency and severity of damage experienced during the previous five
years.

5. Adaptation and information-related practices, including monitoring
of weather forecasts, use of information sources, insurance of agricultural
production, and irrigation use.

Perceived intensity and perceived damage were assessed using a uniform
ordinal scale ranging from 0 to 5, where O indicated no perceived impact or
damage and 5 indicated a very high perceived impact or very severe damage.
Items measuring hazard intensity and damage were treated as single-item
measures. This approach was considered appropriate given that the hazards
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examined represent clearly defined and concrete phenomena familiar to
agricultural producers, and the primary objective of the study was to capture
regional patterns of perceived impacts rather than to construct latent attitudinal
scales. The main dependent variables were perceived intensity of climate-related
hazards and perceived damage caused by these hazards. Independent variables
included region, gender, education level, formal agricultural education, and farm
type (commercial versus non-commercial).

Statistical analysis

Data processing and statistical analyses were performed using the IBM
SPSS Statistics software. Descriptive statistics, including frequencies,
percentages, means, and coefficients of variation, were used to summarise socio-
demographic characteristics and general perception patterns. Regional
differences in perceived hazard intensity and perceived damage were initially
examined using cross-tabulation analyses. The 92 (chi-square) test of
independence was applied to assess associations between the region and
perceived intensity or damage for each climate-related hazard. Effect sizes were
evaluated using Cramer’s V in order to assess the strength of associations
observed. Given the ordinal nature of the response variables and the presence of
contingency table cells with expected frequencies below five in several analyses,
¥ test results were interpreted with caution. Accordingly, greater emphasis was
placed on overall response distributions, effect sizes, and complementary index-
based measures.

Weighted Impact Index (WII)

To synthesise regional differences in perceived hazard intensity and
associated damage, a Weighted Impact Index (WI1I) was constructed. Composite
indices are commonly used in climate vulnerability and agricultural risk research
to aggregate multidimensional information into a single, comparable metric
(Pandey & Jha, 2012; Wiréhn et al., 2015). All climate-related hazards were
evaluated using the same ordinal scale ranging from 0 to 5. The index was
calculated as a weighted average of response categories, with weights
corresponding to their numerical values, following a linear aggregation
approach.

The WII was computed using percentage distributions of responses within
each region, obtained from the SPSS Crosstab analyses using the option “percent
within region”, according to the following formula:

1-Py+2-Py+ 3-P3+ 4-P,+ 5P
Wil = 1 2 1003 4 5
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where P1-5 represents the percentage of responses in category i within a
given region. Category 0 was assigned a weight of 0 and was therefore excluded
from the summation. The index was calculated separately for perceived hazard
intensity and perceived damage, ensuring comparability across regions and
independence from absolute regional sample size differences.

Methodological limitations

The analysis is based on self-reported perceptions of climate-related
hazards and damage rather than on climatic or yield data observed. The findings
therefore reflect subjective assessments by agricultural producers that may be
influenced by individual experience and recall bias. The study employed a field-
based, non-probability sampling approach facilitated by agricultural advisory
services. In addition, the regional distribution of respondents was uneven, with
different sample sizes across regions, which may introduce bias and affect the
stability of regional comparisons. Regional differences and associations
observed should therefore be interpreted as indicative patterns rather than causal
effects. More advanced modelling approaches would require larger and more
balanced sub-samples.

Results and Discussion

The age structure of the respondents was characterised by a wide range of
different age groups. The average age was 51 years, with a moderate level of
variability (CV = 25%). Mode was 55 years. Respondents’ age ranged from 21
to 82 years, thus indicating the inclusion of both younger and older individuals
in the sample. The age distribution was approximately symmetric, without
pronounced deviations.

16,5% 18,5% Higher
education

Female Secondary
Male education

. = Primary
0 70,5% education

Fig. 1 - Respondents' gender structure Fig. 2 - Respondents' educational structure
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Figure 1 presents a gender structure of the study sample. Male respondents
accounted for 83.5% of the total sample, while female respondents represented
16.5%. The gender structure observed confirmed the dominant participation of
men in the agricultural production, which reflects broader national trends in
Bosnia and Herzegovina, where agriculture is predominantly carried out by male
producers (Vasko & Ozegovic, 2018; Food and Agriculture Organization of the
United Nations [FAO] & UN Women, 2021). Figure 2 illustrates the level of
respondents’ formal education. The educational structure suggests that
agricultural production was mainly performed by individuals with secondary
education, which aligns with national-level analyses indicating that farmers in
Bosnia and Herzegovina predominantly complete mid-level formal education
(FAO & UN Women, 2021).

= Commercial

farm
= Yes 47%
Non-
No .
commercial
68% farm
Fig. 3 - Respondents' agricultural Fig. 4 - Types of agricultural holding

education

Figure 3 displays the share of respondents with formal agricultural
education. A total of 32% of respondents had agricultural education, while 68%
did not. This structure may influence production management practices and
adaptive capacity to climate change, as formal agricultural education has long
been associated with higher farm efficiency and productivity (Lockheed et al.,
1980), as well as improved management practices and innovation adoption in
more recent studies (Padhy & Kumar, 2015; O’Donoghue & Heanue, 2018).
Figure 4 shows the classification of holdings according to their production
orientation. Commercial holdings accounted for 47% of the sample, while non-
commercial holdings represented 53%, indicating a slight predominance of
production primarily oriented toward subsistence. Average holding size was 12.9
ha, mode was 10 ha, with a very high coefficient of variation (CV = 124%),
indicating substantial heterogeneity among holdings. Holding sizes ranged from
1 ha to 120 ha, confirming the presence of both small- and large-scale producers
in the sample.
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= Crop and
vegetable

- = Yes,
production significantly
= Mixed .
production = Yes, slightly
= Livestock = No impact
production

Fig. 5 - Production orientation of holdings Fig. 6 - Impact of climate change on the
agricultural production

Figure 5 illustrates the main production orientations of agricultural
holdings. Mixed production was the most prevalent (48%), followed by crop—
vegetable (22%), livestock (20%), and fruit production (11%). The structure of
agricultural production in the sample reflects the broader characteristics of
agriculture in the Western Balkans, which is dominated by small-scale and
fragmented farms (Mizik, 2016). Figure 6 presents respondents’ perceptions of
the overall impact of climate change on the agricultural production. Most
respondents (73%) reported a significant impact, 25% indicated a minor impact,
and only 2% perceived no impact. Such perceptions are consistent with existing
literature showing that farmers widely experience and perceive climate change
as having substantial effects on agricultural production (Karki et al., 2020;
Shrestha et al., 2022).

Drought Drought
High 4.2 High
temperatur 3 9 Flood temperatur Flood
e 17 e
Snow L5 2,5 Hail Snow Hail
2,6 2,3
Frost Storm Frost Storm

Fig. 7 - Intensity of the impact of climatic Fig. 8 - Occurrence of damage in the last
events five years
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Figure 7 illustrates respondents’ assessments of the intensity of specific
climatic events in Republic of Srpska. Drought and high temperatures were
perceived as having the highest impact intensity on the agricultural production,
whereas snow and floods were assessed as having lower impact intensity. Figure
8 shows the reported occurrence of damage caused by climatic events over the
last five years. The results indicate that damage was most frequently associated
with drought and high temperatures, while damage related to snow and floods
was reported less frequently. The predominance of drought and high
temperatures as the most impactful climatic stressors and the most frequent
sources of damage is consistent with empirical, review, and regional studies,
showing that heat- and drought-related extremes represent the primary climate
risks for agricultural production (Vogel et al., 2019; Karki et al., 2020; Stri¢evic,
2020; Shrestha et al., 2022).

Tab. 1 - Climate change awareness, perceptions, and adaptive practices by
agricultural respondents

Variable Response Share of respondents (%)
. Yes 915
Awareness of climate change No 85
Perception of climate change Yes 15
exaggeration No 85
L Yes 96
Regular monitoring of weather forecasts No 4
Use of social networks for agricultural Yes 34.5
information No 65.5
Insurance of agricultural production Yes 17.5
No 82.5
Use of irrigation in agricultural Yes 32
production No 68

Table 1 summarises the respondents’ awareness of climate change,
perceptions of its relevance, and the adoption of selected information sources and
adaptive measures. A very high proportion of respondents (91.5%) reported
being aware of climate change, while only a small share (8.5%) indicated a lack
of awareness. Most respondents (85%) did not perceive climate change impacts
as exaggerated, suggesting a broad recognition of their severe character. Similar
local evidence shows that farm operators perceive climate change as impactful
for their agricultural operations (Cop et al., 2021; Gregori¢, 2024).

Almost all respondents (96%) reported they followed weather forecasts
regularly, hence highlighting the importance of meteorological information in
agricultural decision-making. In contrast, the use of social networks as a source
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of agricultural information was relatively limited (34.5%), with most respondents
relying on other information channels. The adoption of risk management and
adaptation measures remained modest. Only 17.5% of respondents reported
insuring their agricultural production, while irrigation was used by 32%. These
findings indicate a gap between high awareness of climate change and the
practical implementation of adaptive measures in agricultural production (Trbi¢
etal., 2017a; Zurovec & Vedeld, 2019). Despite this high level of awareness, the
relatively low adoption of adaptation measures suggests the presence of
structural constraints beyond individual decision-making.

The survey results indicate that farmers recognise a range of potential
adaptation measures, including improved irrigation systems, the use of tolerant
crop varieties, diversification of production, and more efficient use of
meteorological information. However, many of these measures, particularly
those requiring investment, such as irrigation infrastructure, insurance, and
access to credit, are closely linked to institutional and policy support. This
suggests that the gap between the awareness and implementation reflects not only
knowledge limitations but also restricted access to financial resources, advisory
services, and risk management instruments.

In this context, public policies and government interventions play a crucial
role in enabling adaptation. Strengthening agricultural advisory services,
improving access to subsidised insurance schemes, facilitating credit for climate
adaptation investments, and promoting targeted training programmes may
significantly enhance the resilience of agricultural production systems.

Perceived intensity of climate-related events in the agricultural production

To provide an integrated overview of the perceived intensity of major
climate-related hazards affecting the agricultural production, a weighted impact
index (WII) was calculated for each hazard and region. The index summarises
regional percentage distributions of responses across intensity categories on a 0-
5 scale, yielding a single value that represents the average perceived intensity of
each climatic factor within a given region.

Table 2 presents the WII values for drought, floods, hail, storms, frost,
snow, and high temperatures across the regions observed. Overall, the results
indicate that drought and high temperatures exhibited the highest intensity levels
across nearly all regions, frequently reaching values corresponding to severe or
very severe impact categories. In contrast, floods and snow generally showed
lower WII values, suggesting weaker perceived intensity at the regional level.
Intermediate patterns were observed for hail, storms, and frost, with notable
spatial variability.
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Tab. 2 - Weighted Impact Index (WI1) of perceived intensity of climate-related hazards across
regions

Wil Drought | Floods | Hail | Storms | Frost | Snow |High temp.
Banja Luka 223 | 264 | 3.00 2.18
Bijeljina 159 | 199 | 1.76 1.72 | 0.97
1.60 | 295 [ 3.20 2.60 | 2.00
Gradiska 2.00 2.82 1.32

very severe

severe

moderate

minor-moderate

175 | 285 | 245 3.25 | 2.40

minor

Prijedor 2.18 3.09 1.55

Trebinje 0.67 1.17 221 | 117
Cell shading reflects increasing WII values, with darker colours indicating higher perceived intensity
of climate hazards, based on respondents’ answers to the survey question: “Mark with an X the intensity
to which climate change affects your production (0 —does not affect at all, 5 — affects to a great extent).”

no damage

Marked regional differences were evident. Northern and northwestern
regions, such as Gradiska, Bijeljina, Prijedor, and Banja Luka, consistently
recorded higher WII values for drought and high temperatures, indicating
pronounced exposure to thermal and water-related stress. Conversely, Trebinje
displays comparatively low WII values for most hazards, particularly floods,
hail, storms, and snow, reflecting its distinct climatic conditions. Elevated WII
values for frost and snow in Isto¢no Sarajevo highlighted the influence of altitude
and continental climate features.

The results indicate that agricultural producers across all regions perceived
drought as a major factor affecting the agricultural production. In the overall
sample, more than half of respondents (51.7%) rated the impact of drought as
very strong, and an additional 24.9% reported a strong impact, while a weak or
no impact ratings were rare. Although some regional differences were
observable, the y? test of independence did not indicate a statistically significant
association between the region and perceived drought intensity (y? = 37.345; df
=30; p=0.167), with a weak association (Cramer’s V = 0.193).

Regarding floods, producers in most regions perceived them as having
weak to moderate effects. In the overall sample, low-intensity ratings
predominated: 42.8% reported intensity level 1, while 19.4% reported no impact.
A higher perceived impact was more frequent in Bijeljina, Banja Luka, and
Prijedor, whereas Trebinje, Doboj, and Isto¢no Sarajevo were characterised by a
predominantly weak or no perceived impact. The ¥* test confirmed a statistically
significant association (3> = 70.003; df = 30; p < 0.001), with a moderate effect
size (Cramer’s V = 0.264).
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For hail, the results indicate regional differences in perceived intensity.
Moderate impact ratings were most frequent (21.4%), while weak (14.4%) and
very strong impacts (16.4%) were less common. A higher share of strong or very
strong impacts was observed in Prijedor (40.9%), while Trebinje was
characterised by a predominantly weak or no impact (50.0%). The > test
confirmed a statistically significant association (%> =96.516; df =30; p <0.001),
with a moderate effect size (Cramer’s V = 0.310).

For storms, regional differences were also evident. Low and moderate
intensity ratings were most common (22.9% and 22.4%), while a very strong
impact was less frequent (12.4%). Higher shares of a strong or a very strong
impact were recorded in Prijedor, while Trebinje again showed a predominantly
weak or no impact. The y? test confirmed a statistically significant association (y>
=110.533; df =30; p <0.001), with a moderate effect size (Cramer’s V =0.332).

For frost, moderate intensity ratings were most frequent (20.9%), while
strong and very strong ratings were also common (31.8% combined). Higher
shares of a strong or a very strong impact were observed in Banja Luka, Gradiska,
and Prijedor, whereas Bijeljina showed a higher proportion of weak impacts. The
¥ test confirmed a statistically significant association (x> = 86.148; df = 30; p <
0.001), with a moderate effect size (Cramer’s V = 0.293).

Regarding snow, regional differences were evident. Bijeljina, Gradiska,
and Doboj were characterised by a dominance of weak impact ratings, while
Trebinje had the highest proportion of respondents reporting no impact (41.7%).
In contrast, Isto¢no Sarajevo showed a higher share of moderate to strong
impacts, indicating greater sensitivity. The ¥* test confirmed a statistically
significant association (y* = 75.483; df = 30; p < 0.001), with a moderate effect
size (Cramer’s V = 0.274).

For high temperatures, the results reveal pronounced regional differences,
with severe and very severe impacts clearly predominating (74.2% combined).
Very strong impacts were especially frequent in Gradiska, Doboj, Bijeljina, and
Prijedor, while Banja Luka also showed a high concentration of strong ratings.
Isto¢no Sarajevo exhibited a more balanced distribution, whereas Trebinje
showed a more heterogeneous pattern. The y* test confirmed a statistically
significant association (y? = 66.442; df = 30; p < 0.001), with a moderate effect
size (Cramer’s V = (0.257).

Perceived damage from climate-related events in the agricultural
production

To provide a synthetic overview of perceived damage caused by climate-
related events, a weighted impact index (WI1) was calculated for each hazard and
region based on regional percentage distributions of reported damage levels on a

Agro-knowledge Journal, vol. 27, no. 1, 2026, 35-57 47



0-5 scale. The index represents the average perceived level of damage associated
with each climatic factor and enables direct comparison across regions.

Tab. 3 - Weighted Impact Index (WII) of perceived damage from climate-related hazards
across regions

WII Drought | Floods | Hail | Storms | Frost | Snow | High temp.

Banja Luka 123 | 223 | 223 1.27 very severe

Bijeljina 0.87 | 1.04 | 0.87 0.89 | 0.38 o
Dohoj 0.60 | 1.35 | 2.00 135 | 1.15 i

Gradiska 1.77 2.36 | 0.95
Sa'f;}itvo 110 | 150 | 1.10 1.05 :::_mmra‘e
Prijedor 1.36 1.68 195 | 041
Trebinje 025 |0.75| 042 1.08 | 0.54 1.96 0 camage

Cell shading reflects increasing WII values, with darker colours indicating higher perceived damage
levels, based on respondents’ answers to the survey question: “How many times in the past five years
have you experienced crop damage caused by each of the listed climatic events?” Responses were
recorded on an ordinal scale firom 0 (no reported damage) to 5 (very frequent damage).”

Table 3 presents regional WII values for damage related to drought, floods,
hail, storms, frost, snow, and high temperatures. Overall, the results indicate that
drought and high temperatures were associated with the highest levels of
perceived damage, with WII values frequently corresponding to moderate to
severe damage categories, particularly in northern and northwestern regions. In
contrast, floods, snow, and hail generally exhibited low WII values, suggesting
limited perceived damage across most regions.

Clear regional patterns were evident. Gradiska, Prijedor, Doboj, and Banja
Luka consistently recorded higher WII values for drought- and high-temperature-
related damage, indicating pronounced vulnerability to thermal and moisture-
related stress. Conversely, Trebinje showed the lowest damage levels for most
hazards, particularly floods, storms, hail, and snow. Elevated damage indices for
frost and snow in Isto¢no Sarajevo reflected the influence of altitude and
continental climatic conditions.

For drought-related damage, most respondents across all regions reported
substantial negative effects. In the overall sample, more than half reported strong
or very strong damage (54.2% combined), while the share reporting no or very
minor damage was low (7.0%). The most pronounced damage was reported in
Bijeljina, GradiSka, and Prijedor, where strong and very strong ratings
predominated. In Doboj and Isto¢no Sarajevo, medium-intensity damage was
most frequent, while Trebinje showed a relatively higher share of moderate

48 Ili¢ et al.



damage. The y? test confirmed a statistically significant association (y? = 67.758;
df=30; p <0.001), with a moderate effect size (Cramer’s V = 0.260).

For flood-related damage, the absence of damage or low damage levels
predominated. In the overall sample, nearly half reported no damage (47.8%),
while an additional 28.4% reported minor damage; severe damage was rare.
Bijeljina, Prijedor, and Trebinje had the highest shares of respondents reporting
no damage, while Isto¢no Sarajevo was characterised by predominantly minor
damage. Gradiska showed a relatively higher share of moderate damage, whereas
in other regions floods generally had a limited effect. The ¥ test confirmed a
statistically significant association (y* = 94.107; df = 30; p < 0.001), with a
moderate effect size (Cramer’s V = 0.306).

For hail-related damage, results indicate that damage was mostly absent or
low to moderate. More than half of respondents reported no or minor damage
(55.8%), while strong and very strong damage was uncommon. Bijeljina and
Trebinje showed high shares of no damage, while Doboj and Isto¢no Sarajevo
were characterised by minor and moderate damage. Somewhat higher shares of
stronger damage were observed in Prijedor and Gradiska, but without a clear
pattern of consistently high losses. The y? test confirmed a statistically significant
association (y*> = 134.934; df = 30; p < 0.001), with a moderate effect size
(Cramer’s V =0.366).

For storm-related damage, the absence of damage or low damage levels
also predominated. In the overall sample, most respondents reported no or minor
damage (62.7%), while strong and very strong damage was rare. Bijeljina and
Trebinje had high shares of no damage, while Isto¢no Sarajevo showed
predominantly minor damage. Gradiska recorded a higher share of moderate
damage, whereas Banja Luka, Doboj, and Prijedor showed a more heterogeneous
distribution. The y? test confirmed a statistically significant association (y* =
142.945; df = 30; p < 0.001), with a moderate effect size (Cramer’s V = 0.377).

For frost-related damage, low to moderate damage predominated. More
than half of respondents reported no or minor damage (56.2%), while strong and
very strong damage were less frequent (13.0%). Bijeljina and Trebinje had high
shares of no or minor damage, while Isto¢no Sarajevo and Gradiska more often
reported moderate damage. Banja Luka and Prijedor showed somewhat higher
shares of stronger damage, but without dominance of extreme values. The y? test
confirmed a statistically significant association (y* = 94.849; df = 30; p < 0.001),
with a moderate effect size (Cramer’s V = 0.307).

For snow-related damage, it was generally absent or low. In the overall
sample, 53.7% reported no and 30.3% minor damage, while higher damage
levels were rare. Bijeljina, Prijedor, and Trebinje had very high shares of no
damage, while Gradiska and Isto¢no Sarajevo showed somewhat higher shares
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of minor damage. The y? test confirmed a statistically significant association (y>
=80.230; df = 24; p < 0.001), with a moderate effect size (Cramer’s V =0.316).

Considering high temperature-related damage, this climatic factor
represents the most important cause of loss. In the overall sample, more than half
of respondents reported strong or very strong damage (57.7% combined), with
very strong damage being the most frequent category (39.3%). Gradiska stood
out, with 81.8% reporting very strong damage. High shares were also observed
in Prijedor, Banja Luka, Bijeljina, and Doboj, while Isto¢no Sarajevo showed a
more balanced distribution. Trebinje exhibited a less severe pattern, with a higher
share of weak and moderate damage. The y* test confirmed a statistically
significant association (x> = 80.626; df = 30; p < 0.001), with a moderate effect
size (Cramer’s V = (0.283).

Synthesis of regional patterns

Across all regions, drought and high temperatures clearly stood out as the
most severe and widespread stressors, a pattern consistent with previous findings
(Zurovec et al., 2015; Vogel et al., 2019; Karki et al., 2020). These hazards were
associated with high shares of strong and very strong ratings for both perceived
intensity and reported damage, as well as statistically significant regional
differentiation.

Northern and northwestern regions, particularly GradiSka, Bijeljina, and
Prijedor, consistently exhibited higher perceived exposure and reported damage
(Zurovec et al., 2017; Zurovec & Vedeld, 2019), suggesting alignment between
perceived hazard intensity and reported losses. In contrast, Trebinje recorded low
proportions of strong impact and damage ratings across multiple climatic factors,
indicating a comparatively lower perceived impact within the study sample.

Tab. 4 - Regions most and least affected by major climate-related factors

Climate factor: Most affected regions Least affected regions
Drought Bijeljina, Gradiska, Prijedor East Sarajevo
Floods Gradiska Trebinje, Bijeljina
Hail Prijedor, Gradiska Trebinje, Bijeljina
Storms Prijedor Trebinje
Frost Banja Luka, Gradiska, Prijedor Bijeljina
Snow Gradiska, East Sarajevo Bijeljina, Trebinje
High temperatures Gradiska, Bijeljina Trebinje

Other climatic events, including floods, hail, storms, frost, and snow,
displayed more localized and moderate patterns. Although regional differences
for these hazards were statistically significant, response distributions were
largely dominated by a low to a moderate impact and damage levels, suggesting
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that their effects were more episodic and spatially constrained. Higher-altitude
conditions were associated with greater sensitivity to frost and snow in East
Sarajevo, while lowland regions reported negligible effects more frequently.

The synthesized overview presented in Table 4 summarises these patterns
by identifying regions that were most and least affected by individual climatic
factors, integrating evidence from weighted indices, response distributions, and
y? analyses. Overall, the results indicate that climate-related risks and perceived
damage in the agricultural production were unevenly distributed across regions,
with a clear north—south gradient in perceived intensity and reported impacts.
Northern and northwestern regions consistently exhibited higher levels of
perceived exposure and damage, particularly for drought and high temperatures,
whereas southern regions, especially Trebinje, were characterised by a
substantially lower perceived impact. These findings highlight the importance of
region-specific adaptation and risk management strategies rather than uniform
policy approaches.

The analysis also examined associations between perceived climate-
related risks and selected farm and socio-demographic characteristics, including
gender, agricultural education, and farm type. Overall, these factors showed
limited and mostly non-significant associations, indicating broadly similar
perceptions among respondents. Statistically significant differences emerged
only for selected climatic events, particularly in relation to sudden or
economically disruptive hazards, where the farm type played a more pronounced
role. Commercial farms more frequently reported higher perceived intensity and
greater damage from events such as drought, hail, storms, frost, and high
temperatures, likely reflecting stronger economic dependence on agricultural
output, higher levels of input use, and greater financial exposure to yield losses.
In contrast, non-commercial farms tended to report a lower perceived impact,
likely due to smaller production scales and more diversified livelihood strategies.
These differences are consistent with previous findings suggesting that higher
levels of investment and market integration are associated with increased
exposure and sensitivity to climate-related production risks (Below et al., 2012).
Overall, the results suggest that perceptions of climate risks and damage are
shaped primarily by regional exposure and economic dependence on agriculture,
while socio-demographic and educational factors play a more limited and hazard-
specific role.

Conclusion

This study has provided a regionally differentiated assessment of
agricultural producers’ perceptions of climate-related hazards and their impacts
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on the agricultural production in the Republic of Srpska. Drought and high
temperatures were perceived as the most severe and widespread climatic
stressors, both in terms of perceived impact intensity and the damage reported.
Although these stressors affect all analysed regions, their perceived severity and
consequences varied considerably, revealing pronounced spatial heterogeneity.

Northern and north-western regions, particularly Gradiska, Bijeljina,
Prijedor, and Banja Luka, exhibited higher perceived exposure and greater
damage reported, while the southern region, especially Trebinje, was
characterised by a substantially lower perceived impact and damage, indicating
a clear north—south gradient in climate-related risks to agriculture. Other climate-
related hazards, including floods, hail, storms, frost, and snow, were generally
perceived as more localised and episodic threats, with a predominantly weak to
moderate impact across regions.

The application of the Weighted Impact Index proved useful for
synthesising perception-based data and facilitating a comparative regional
assessment. Despite a very high level of awareness of climate change and its
impacts on agricultural producers, the adoption of concrete adaptation and risk
management measures remains limited. The results further suggest that
perceptions of climate-related risks have been primarily shaped by climatic
conditions experienced and the degree of economic exposure, with commercial
farms more frequently reporting higher perceived risks and damage.

Overall, this research can contribute to an improved empirical
understanding of region-specific climate risk perceptions in agriculture and it
highlights the importance of targeted, regionally adapted policies and measures
aimed at strengthening resilience to drought and heat stress in vulnerable
agricultural areas.

References

Bednar-Friedl, B., Biesbroek, R., Schmidt, D. N., Alexander, P., Borsheim, K. Y.,
Carnicer, J., Georgopoulou, E., Haasnoot, M., Le Cozannet, G., Lionello, P.,
Lipka, O., Moéllmann, C., Muccione, V., Mustonen, T., Piepenburg, D., &
Whitmarsh, L. (2022). Europe. In H.-O. Pértner, D.C. Roberts, M. Tignor,
E.S. Poloczanska, K. Mintenbeck, A. Alegria, M. Craig, S. Langsdorf, S.
Loschke, V. Moller, A. Okem, B. Rama (Eds.), Climate change 2022:
Impacts, adaptation and vulnerability (pp. 1817-1927). Cambridge
University Press. https://doi.org/10.1017/9781009325844.015

Below, T. B., Mutabazi, K. D., Kirschke, D., Franke, C., Sieber, S., Siebert, R., &
Tscherning, K. (2012). Can farmers’ adaptation to climate change be
explained by socio-economic  household-level variables? Global

52 Ili¢ et al.


https://doi.org/10.1017/9781009325844.015

environmental change, 22(1), 223-235.
https://doi.org/10.1016/j.gloenvcha.2011.11.012

Ben-Ari, T., Boé, J., Ciais, P., Lecerf, R., Van der Velde, M., & Makowski, D.
(2018). Causes and implications of the unforeseen 2016 extreme yield loss
in the breadbasket of France. Nature Communications, 9(1), 1627.
https://doi.org/10.1038/s41467-018-04087-x

Brisson, N., Gate, P., Gouache, D., Charmet, G., Oury, F. -X., & Huard, F. (2010).
Why are wheat yields stagnating in Europe? A comprehensive data analysis
for France. Field Crops Research, 119(2), 201-212.
https://doi.org/10.1016/j.fcr.2010.07.012

Cadro, S., Uzunovi¢, M., Cherni-Cadro, S., & Zurovec, J. (2019). Changes in the
water balance of Bosnia and Herzegovina as a result of climate
change. Agriculture and Forestry, 65(3).
https://doi.org/10.17707/AgricultForest.65.3.02

Cadro, S., Markovi¢, M., Hadzi¢, A., Hadzi¢, A., & Zurovec, O. (2024). Assessing
the impact of climate change on extreme hydrological events in Bosnia and
Herzegovina using SPEI. Journal of Central European Agriculture, 25(2),
531-541. https://doi.org/10.5513/JCEA01/25.2.4183

Ceglar, A., Croitoru, A.-E., Cuxart, J., Djurdjevic, V., Giittler, I., Ivan¢an-Picek, B.,
Jug, D., Lakatos, M., & Weidinger, T. (2018). PannEx: The Pannonian Basin
experiment. Climate Services, 11, 78-85.
https://doi.org/10.1016/j.cliser.2018.05.002

Ceglar, A., Zampieri, M., Toreti, A., & Dentener, F. (2019). Observed northward
migration of agro-climate zones in Europe will further accelerate under
climate change. Earth’s Future, 7(9), 1088-1101.
https://doi.org/10.1029/2019EF001178

Chervenkov, H., & Slavov, K. (2022). Inter-annual variability and trends of the frost-
free season characteristics over Central and Southeast Europe in 1950-2019.
Journal of Central European Agriculture, 23(1), 154-164.
https://doi.org/10.5513/JCEAQ01/23.1.3394

Council of Ministers of Bosnia and Herzegovina. (2013). Second national
communication of Bosnia and Herzegovina under the United Nations
Framework Convention on Climate Change.
https://unfccc.ba/images/dokumenti/izvjestaji/drugi_nacionalni_eng.pdf

Cop, T., Cehi¢ Mari¢, A., Njavro, M., Begi¢, M., Goreta Ban, S., Juradak, J., &
Oplani¢, M. (2021). Percepcija nositelja poljoprivrednih gospodarstava o
utjecaju i posljedicama klimatskih promjena [Farm holders' perceptions of
the impacts and consequences of climate change]. In V. Rozman, & Z.
Antunovi¢ (Eds.), 56th Croatian and 16th International Symposium on
Agriculture (pp. 177-181). Faculty of Agrobiotechnical Sciences, University
Josip Juraj Strossmayer in Osijek.
https://sa.agr.hr/publication/11/56.+hrvatski+i+16.+me%C4%91unarodni+
simpozij+agronomateZbornik+sa%C5%BEetaka.Full+text

Agro-knowledge Journal, vol. 27, no. 1, 2026, 35-57 53


https://doi.org/10.1016/j.gloenvcha.2011.11.012
https://doi.org/10.1038/s41467-018-04087-x
https://doi.org/10.1016/j.fcr.2010.07.012
https://doi.org/10.17707/AgricultForest.65.3.02
https://doi.org/10.5513/JCEA01/25.2.4183
https://doi.org/10.1016/j.cliser.2018.05.002
https://doi.org/10.1029/2019EF001178
https://doi.org/10.5513/JCEA01/23.1.3394
https://unfccc.ba/images/dokumenti/izvjestaji/drugi_nacionalni_eng.pdf
https://sa.agr.hr/publication/11/56.+hrvatski+i+16.+me%C4%91unarodni+simpozij+agronoma+eZbornik+sa%C5%BEetaka.Full+text
https://sa.agr.hr/publication/11/56.+hrvatski+i+16.+me%C4%91unarodni+simpozij+agronoma+eZbornik+sa%C5%BEetaka.Full+text

Devot, A., Royer, L., Arvis, B., Deryng, D., Caron Giauffret, E., Giraud, L., Ayral,
V., & Rouillard, J. (2023). Research for AGRI Committee: The impact of
extreme climate events on agriculture production in the EU. European
Parliament, Policy Department for Structural and Cohesion Policies.
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/733115/IPO
L_STU(2023)733115 EN.pdf

Dhillon, R., & Moncur, Q. (2023). Small-scale farming: A review of challenges and
potential opportunities offered by technological advancements.
Sustainability, 15(21), 15478. https://doi.org/10.3390/su152115478

Fontana, G., Toreti, A., Ceglar, A., & De Sanctis, G. (2015). Early heat waves over
Italy and their impacts on durum wheat yields. Natural Hazards and Earth
System Sciences, 15(7), 1631-1637. https://doi.org/10.5194/nhess-15-1631-
2015

Food and Agriculture Organization of the United Nations, & UN Women. (2021).
National gender profile of agriculture and rural livelihoods: Bosnia and
Herzegovina. https://doi.org/10.4060/cb5472en

Gregori¢, M. (2024). Stavovi i misljenje poljoprivrednika o klimatskim promjenama
[Attitudes and opinions of farmers on climate change : risks, consequences,
and adaptation in production] [Master's thesis]. University of Zagreb.
https://urn.nsk.hr/urn:nbn:hr:204:164501

Jali¢, N., Rali¢, M., Pazek, K., Rozman, C., Ostoji¢, A., & Vagko, Z. (2025). The
impact of climatic factors on crop yields in the Republic of Srpska. In S.
Drobne, L. Zadnik Stirn, M. Kljaji¢ Borstnar, J. Povh, & J. Zerovnik (Eds.),
Proceedings of the 18th International Symposium on Operational Research
SOR'25 (pp. 63-66). Slovenian Society INFORMATIKA — Section for
Operational Research. https://drustvo-
informatika.si/uploads/documents/d61da7b6-eb3d-4b27-bed5-
3c93190ac3de//SOR25Proceeding.pdf

Karki, S., Burton, P., & Mackey, B. (2020). The experiences and perceptions of
farmers about the impacts of climate change and variability on crop
production: A review. Climate and Development, 12(1), 80-95.
https://doi.org/10.1080/17565529.2019.1603096

Lockheed, M. E., Jamison, T., & Lau, L. J. (1980). Farmer education and farm
efficiency: A survey. Economic Development and Cultural Change, 29(1),
37-76. http://www.jstor.org/stable/1153584

Mbow, C., Rosenzweig, C., Tubiello, F. N., Benton, T. G., Herrero, M., Pradhan, P.,
Barioni, L. G., Krishnapillai, M., Liwenga, E., Rivera-Ferre, M. G., Sapkota,
T., & Xu, Y. (2019). Food security. In P. R. Shukla, J. Skea, E. Calvo
Buendia, V. Masson-Delmotte, H.-O. Portner, D. C. Roberts, P. Zhai, R.
Slade, S. Connors, R. van Diemen, M. Ferrat, E. Haughey, S. Luz, S. Neogi,
M. Pathak, J. Petzold, J. Portugal Pereira, P. Vyas, E. Huntley, ... J. Malley
(Eds.), Climate change and land: An IPCC special report on climate change,
desertification, land degradation, sustainable land management, food

54 Ili¢ et al.


https://www.europarl.europa.eu/RegData/etudes/STUD/2023/733115/IPOL_STU(2023)733115_EN.pdf
https://www.europarl.europa.eu/RegData/etudes/STUD/2023/733115/IPOL_STU(2023)733115_EN.pdf
https://doi.org/10.3390/su152115478
https://doi.org/10.5194/nhess-15-1631-2015
https://doi.org/10.5194/nhess-15-1631-2015
https://doi.org/10.4060/cb5472en
https://urn.nsk.hr/urn:nbn:hr:204:164501
https://drustvo-informatika.si/uploads/documents/d61da7b6-eb3d-4b27-bed5-3c93190ac3de/SOR25Proceeding.pdf
https://drustvo-informatika.si/uploads/documents/d61da7b6-eb3d-4b27-bed5-3c93190ac3de/SOR25Proceeding.pdf
https://drustvo-informatika.si/uploads/documents/d61da7b6-eb3d-4b27-bed5-3c93190ac3de/SOR25Proceeding.pdf
https://doi.org/10.1080/17565529.2019.1603096
http://www.jstor.org/stable/1153584

security, and greenhouse gas fluxes in terrestrial ecosystems (pp. 437-550).
Intergovernmental Panel on Climate Change.
https://www.ipcc.ch/srccl/chapter/chapter-5/

Mizik, T. (2016). Land policy and farm structure: Challenges and opportunities for
agriculture in the Western Balkan. Society and Economy, 38(2), 157-170.
http://www.jstor.org/stable/44652237

O’Donoghue, C., & Heanue, K. (2018). The impact of formal agricultural education
on farm level innovation and management practices. The Journal of
Technology Transfer, 43(4), 844-863. https://doi.org/10.1007/s10961-016-
9529-9

Olesen, J. E., Trnka, M., Kersebaum, K. C., Skjelvag, A. O., Seguin, B., Peltonen-
Sainio, P., Rossi, F., Kozyra, J., & Micale, F. (2011). Impacts and adaptation
of European crop production systems to climate change. European Journal
of Agronomy, 34(2), 96-112. https://doi.org/10.1016/j.eja.2010.11.003

Padhy, C., & Jena, B. K. (2015). Effect of agricultural education on farmers
efficiency. International journal of engineering technology, management
and applied sciences, 3(2), 247-258.
https://www.researchgate.net/publication/372583431_Effect of Agricultur
al_Education_on_Farmers_Efficiency A_Review

Pandey, R., & Jha, S. K. (2012). Climate vulnerability index — Measure of climate
change vulnerability to communities. Mitigation and Adaptation Strategies
for Global Change, 17(5), 487-506. https://doi.org/10.1007/s11027-011-
9338-2

Popov, T., Gnjato, S., & Trbi¢, G. (2017). Trends in frost days in Bosnia and
Herzegovina. Glasnik Srpskog geografskog drustva [Bulletin of the Serbian
Geographical Society], 97(2), 35-55.
https://doi.org/10.2298/GSGD1701035P

Popov, T., Gnjato, S., Trbi¢, G., & Ivanisevi¢, M. (2018). Recent trends in extreme
temperature indices in Bosnia and Herzegovina. Carpathian Journal of
Earth and Environmental Sciences, 13(2), 211-224.
https://doi.org/10.26471/cjees/2018/013/019

Popov, T., Gnjato, S., Baji¢, D., & Trbi¢, G. (2019). Spatial patterns of precipitation
in Bosnia and Herzegovina. Journal of the Geographical Institute “Jovan
Cviji¢”, 69(3), 185-195. https://doi.org/10.2298/1JG11903185P

Popovici, E. A., Balteanu, D., & Kucsicsa, G. (2013). Assessment of changes in land-
use and land-cover pattern in Romania using Corine Land Cover
Database. Carpathian Journal of Earth and Environmental Sciences, 8(4),
195-208. https://www.cjees.ro/actions/actionDownload.php?fileld=590

Praveen, B., & Sharma, P. (2019). A review of literature on climate change and its
impacts on agriculture productivity. Journal of Public Affairs, 19(4), e1960.
https://doi.org/10.1002/pa.1960

Agro-knowledge Journal, vol. 27, no. 1, 2026, 35-57 55


https://www.ipcc.ch/srccl/chapter/chapter-5/
http://www.jstor.org/stable/44652237
https://doi.org/10.1007/s10961-016-9529-9
https://doi.org/10.1007/s10961-016-9529-9
https://doi.org/10.1016/j.eja.2010.11.003
https://www.researchgate.net/publication/372583431_Effect_of_Agricultural_Education_on_Farmers_Efficiency_A_Review
https://www.researchgate.net/publication/372583431_Effect_of_Agricultural_Education_on_Farmers_Efficiency_A_Review
https://doi.org/10.1007/s11027-011-9338-2
https://doi.org/10.1007/s11027-011-9338-2
https://doi.org/10.2298/GSGD1701035P
https://doi.org/10.26471/cjees/2018/013/019
https://doi.org/10.2298/IJGI1903185P
https://www.cjees.ro/actions/actionDownload.php?fileId=590
https://doi.org/10.1002/pa.1960

Ricart, S., Rico, A. M., & Ribas, A. (2019). Risk-Yuck Factor Nexus in Reclaimed
Wastewater for Irrigation: Comparing Farmers’ Attitudes and Public
Perception. Water, 11(2), 187. https://doi.org/10.3390/w11020187

Senko, H., Pole, L., Megié, A., Samec, D., Petek, M., Pohajda, I., Rajnovi¢, 1.,
Udikovi¢-Koli¢, N., Brkljaci¢, L., Palijan, G., & Petri¢, 1. (2022). Farmers’
observations on the impact of excessive rain and flooding on agricultural
land in Croatia. Journal of Central European Agriculture, 23(1), 125-137.
https://doi.org/10.5513/JCEAQ01/23.1.3292

Shrestha, R., Rakhal, B., Adhikari, T. R., Ghimire, G. R., Talchabhadel, R., Tamang,
D., Radhika, K. C., & Sharma, S. (2022). Farmers’ perception of climate
change and its impacts on agriculture. Hydrology, 9(12), 212.
https://doi.org/10.3390/hydrology9120212

Stricevié, R., Lipovac, A., Prodanovi¢, S., Ristovski, M. A., Petrovi¢-Obradovié, O.,
Purovi¢, N., & Durovié, D. (2020). Vulnerability of agriculture to climate
change in Serbia: Farmers' assessment of impacts and damage. Journal of
Agricultural Sciences (Belgrade), 65(3), 263-281.
https://doi.org/10.2298/JAS2003263S

Trbi¢, G., Baji¢, D., Burdevi¢, V., Duci¢, V., Cupac, R., Markez, P., ... & Popov, T.
(2017a). Limits to adaptation on climate change in Bosnia and Herzegovina:
insights and experiences. In W. Leal Filho & J. Nalau (Eds.), Limits to
Climate Change Adaptation (pp. 245-259). Springer International
Publishing. https://doi.org/10.1007/978-3-319-64599-5_14

Trbi¢, G., Popov, T., & Gnjato, S. (2017b). Analysis of air temperature trends in
Bosnia and Herzegovina. Geographica Pannonica, 21(2), 68-84.
https://www.dgt.uns.ac.rs/dokumentacija/pannonica/papers/volume21 2 1.
pdf

Trnka, M., Hlavinka, P., & Semenov, M. A. (2015). Adaptation options for wheat in
Europe will be limited by increased adverse weather events. Journal of the
Royal Society Interface, 12(112), 20150721.
https://doi.org/10.1098/rsif.2015.0721

Vasko, Z., & Ozegovié, D. (2018). State and challenges of financing family farms in
Bosnia and Herzegovina. Journal of Central European Agriculture, 19(3),
729-739. https://doi.org/10.5513/JCEA01/19.3.2204

Vogel, E., Donat, M. G., Alexander, L. V., Meinshausen, M., Ray, D. K., Karoly,
D., Meinshausen, N., & Frieler, K. (2019). The effects of climate extremes
on global agricultural yields. Environmental Research Letters, 14(5),
054010. https://doi.org/10.1088/1748-9326/ab154b

Wiréhn, L., Danielsson, A., & Neset, T.-S. (2015). Assessment of composite index
methods for agricultural vulnerability to climate change. Journal of
Environmental Management, 156, 70-80.
https://doi.org/10.1016/j.jenvman.2015.03.020

Yang, Y., Tilman, D., Jin, Z., Smith, P., Barrett, C. B., Zhu, Y.-G., Burney, J.,
D’Odorico, P., Fantke, P., Fargione, J., Finlay, J. C., Rulli, M. C., Sloat, L.,

56 Ili¢ et al.


https://doi.org/10.3390/w11020187
https://doi.org/10.5513/JCEA01/23.1.3292
https://doi.org/10.3390/hydrology9120212
https://doi.org/10.2298/JAS2003263S
https://doi.org/10.1007/978-3-319-64599-5_14
https://www.dgt.uns.ac.rs/dokumentacija/pannonica/papers/volume21_2_1.pdf
https://www.dgt.uns.ac.rs/dokumentacija/pannonica/papers/volume21_2_1.pdf
https://doi.org/10.1098/rsif.2015.0721
https://doi.org/10.5513/JCEA01/19.3.2204
https://doi.org/10.1088/1748-9326/ab154b
https://doi.org/10.1016/j.jenvman.2015.03.020

Jan van Groenigen, K., West, P. C., Ziska, L., Michalak, A. M., Lobell, D.
B., ... Zhuang, M. (2024). Climate change exacerbates the environmental
impacts of agriculture. Science, 385(6713), eadn3747.
https://doi.org/10.1126/science.adn3747

Zampieri, M., Ceglar, A., Dentener, F., & Toreti, A. (2017). Wheat yield loss
attributable to heat waves, drought and water excess. Environmental
Research Letters, 12(6), 064008. https://doi.org/10.1088/1748-9326/aa723b

Zurovec, O., & Vedeld, P. O. (2019). Rural livelihoods and climate change
adaptation in laggard transitional economies: A case from Boshia and
Herzegovina. Sustainability, 11(21), 6079.
https://doi.org/10.3390/su11216079

Zurovec, O., Cadro, S., & Sitaula, B. K. (2017). Quantitative assessment of
vulnerability to climate change in rural municipalities of Bosnia and
Herzegovina. Sustainability, 9(7), 1208. https://doi.org/10.3390/su9071208

Zurovec, O., Vedeld, P. O., & Sitaula, B. K. (2015). Agricultural sector of Bosnia
and Herzegovina and climate change—Challenges and opportunities.
Agriculture, 5(2), 245-266. https://doi.org/10.3390/agriculture5020245

Agro-knowledge Journal, vol. 27, no. 1, 2026, 35-57 o>7


https://doi.org/10.1126/science.adn3747
https://doi.org/10.1088/1748-9326/aa723b
https://doi.org/10.3390/su11216079
https://doi.org/10.3390/su9071208
https://doi.org/10.3390/agriculture5020245

[lepuenuuje MoLONPUBPETHUKA O YTUIIQjUMA KIIMMATCKUX MPOMjeHa
Ha MOJHONIPUBPE/Y: pErHOHATHA aHAlIU3a

Hejan Unuh, bopuc [Mamamh, Hemama Jamh

Yuueepsumem y barwoj JIyyu, Ilowonpuspeonu ¢paxyrimem, Bara Jlyka, Bocua u
Xepyezosuna

Caxerak

OBO HCTpaKMBamke aHAIM3Wpa IEpUENNrje MOJFONPUBPEAHUX IpoU3Bohada o
KIMMaTCKUM pPH3HIMMa M HBHXOBOM YTHIAJy Ha IOJONPUBPEAHY NPOU3BOIBY Y
pazmmuutuM perunoHnMa Pemybmmke Cpricke, bocHa m Xepreroswna. ['maBHEH 1wib je
uieHTuHUKaLja JOMUHAHTHUX KJIMMATCKUX CTPECOpa, HCIIUTUBAE PETHOHAIHUX Pa3iinKa
y NEepUUIHMPAHOM MHTEH3UTETY YTHIaja M NMPHUjaBJbEHUM ILITETaMa, Kao M aHalu3a yJjore
onabpaHuX KapaKTepHCTHKa Ta3JUHCTaBa y OOJIMKOBamby OBHUX meplenuuja. [IpumapHu
MOJAIM TNPHUKYIUbEHH Cy IyTeM aHKETHOT HUCTPaKMBaibha IPECjeYyHOr THIA Ha Y30PKY
MOJFONPUBPEHUX MPOHU3BOhaua KOjHU MOCIYjy Y Pa3siIMYUTUM arpOKIUMAaTCKHM U COLIMO-
E€KOHOMCKHM YCJIOBMMa. VCIUTAaHULM Cy OLMjEHHJIM WHTEH3UTET IJIABHUX KIMMAaTCKUX
pHU3MKa M IITETe HAcTale y MPETXOAHMX MET roAMHAa KOpHIIhemeM OpIMHAIHUX CKala.
Ananuza je oOyxBaTHia JECKPUIITHBHY CTAaTHUCTHKY, X> TecToBe U MHIeKc moHaepucaHor
yranaja (WII) pamm omoryhaBama KoMIapaTHBHE pETHOHAIHE TMpoljeHe. Pesynratu
MOKa3yjy Jla ce Cylla M BHCOKE TeMIepaType IepUUINpajy Kao HajuHTCH3UBHHUJU W
HajIITeTHUjU KJIUMATCKN (PAaKTOPH Y CBUM PETHOHUMA, Ca MOCEOHO N3PAKEHNUM yTHIIQjUMa Y
CjeBEpHUM U cjeBepo3anajnumM noapydjuma. Ocranu daktopu, ykibydyjyhu nomiase, rpan,
oJlyje, Mpa3 W CHHjEr, YIJIABHOM CE MEPIUINPAjy Kao ciladujer U JOKaIu30BaHOT YTHIAja,
YIPKOC CTaTHUCTHYKH 3HAYajHUM PETHOHAJIHUM pa3inkama. Mako je HUBO CBHjECTH O
KJIMMaTCKUM MpoMjeHama Mel)y mosbonpuBpeIHUM pou3Bol)aunmMa BUCOK, IpUMjeHa Mjepa
ajlanTanyje ¥ yrnpabjbatkha PU3MKOM OCTaje orpaHuueHa. [lepueniyje KIMMATCKUX PU3MKA
MPEBACXO/IHO CY YCJIOBJbEHE PETHOHAIHUM KIIMMATCKUM KapaKTepUCTHKaMa U eKOHOMCKOM
n3j0KeHomhy, Mpyu YeMy KOMEpLMjaIHa ra3IuHCTBa Jeihe npujaBibyjy Behn HHTEH3UTET
yrunaja u Behe 1mTere. Pesynrarm ykasyjy Ha 3Ha4yajHE pErHMOHAIHE pas3liuKe Yy
HEePIUITUPAHAM KIMMAaTCKUM PH3HMIMMA M Harjiamasajy norpely 3a pa3BojeM PEernoHaHO
npuiarol)eHuxX crpaTeruja ajanraiuje y OKBUpY arpapHe MOJMTHKE U TpaKce.

Kwyune pujeuu’: KIMaTcke MpoMjeHe; IIepLelIiija; HOJb0IPUBPEa; KIIMMATCKH PH3ULIL
pernoHanHa pamuBOCT; Perryomika Cpricka
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