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Abstract 

Climate change is a significant global challenge, affecting food system, human health and future 

generations. The adaption and mitigation are linked to sustainable practices such as adopting precision 

agriculture. In Bulgaria, the issues connected with climate change have led to the necessity of agriculture 

transformation and implementation of adaptation measures. Observing farmers' attitudes and 

willingness to adopt practices like precision farming is essential for enhancing agricultural resilience. 

This study explores Bulgarian farmers' perceptions of climate change and the role of precision 

technologies in mitigation efforts. The paper is based on a survey of sixty farmers in South Bulgaria. 

The study results indicate that producers are well-informed about precision technologies and their 

potential and benefits. The majority of the farmers are aware of climate change's serious impact on 

agriculture and the crucial role precision farming plays in addressing these challenges. Therefore, a 

targeted government policy is vital for promoting innovation and precision technologies in Bulgarian 

agriculture.  
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INTRODUCTION 

 

Climate change is considered the main 

global challenge that affects human health and 

food security (IPCC, 2014; Wang et al., 2020). 

Several studies outlined that climate change will 

continue to has a negative impact worldwide 

(Wang et al., 2020; Antwi-Agyei & Nyantakyi-

Frimpong, 2021). The extreme weather events 

will affect agricultural productivity, 

exacerbating poverty and insecurity among 

farmers (Arbuckle et al., 2013). Adaptation 

practices play a vital role in farmers' resilience 

and mitigation of the adverse effects of climate 

change (Ali & Erenstein, 2017). However, 

climate adaptation is complex and depends on 

various factors, such as farmers' perceptions, 

adaptation strategies, and the challenges in 

implementations (Esfandiari et al., 2020). In 

addition, multiple drivers, including social, 

demographic and institutional factors, can 

significantly influence successful adaptation 

(Wang et al., 2020). 

The Eurobarometer survey report (2023) 

shows that climate change is a serious global 

problem for 77% of the citizens of the EU. The 

perception of climate change as the most 

significant global issue varies across different 

countries. It is most common in Sweden (41%), 

followed by Denmark and the Netherlands, 

while it is least prevalent in Latvia (4%), as well 

as Romania and Bulgaria (6%). Across the EU, 

the highest levels of concern about the issue are 

seen in Malta (93%) and Greece (90%). The 

lowest levels of concern are observed in Estonia 

(45%) and Czechia (48%). In Bulgaria, 65% of 

the respondents consider the problem as serious 

one. However, compared to the average of the 

EU-27, the level of awareness and engagement 

are lower. 

http://agrarninauki.au-plovdiv.bg/2025/issue-44/1-44/
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Climate change has increasingly affected 

crop yields, water availability, and soil 

conditions. Therefore, precision agriculture has 

emerged as an opportunity to utilise advanced 

technology for optimization of agricultural 

inputs and to mitigate environmental impacts. 

Understanding farmers' perceptions of climate 

change and willingness to adopt precision 

agriculture is crucial for developing policy and 

supporting climate change mitigation (Chen et 

al., 2024). 

Georgieva et al. (2022) highlighted that 

Bulgaria is considered a high-risk region for 

floods and wildfires. In addition, the country is 

under a moderate risk of earthquakes, water 

shortages, and extreme heat. Therefore, 

adaptation and mitigation strategies are crucial 

to overcoming the climate change challenges in 

Bulgaria. A number of studies (Slavova & 

Kazandjiev, 2004; Eitzinger et al., 2008; 

Kazandjiev, 2011; Kazandjiev et al., 2015) have 

observed the influence of climate change on 

Bulgarian agriculture and potential solutions. In 

addition, Atanasova & Naydenov (2025) 

highlight the driving forces behind the obstacles 

and barriers to climate adaptation in Bulgaria. 

Some authors stated that there is a link 

between farmers’ concerns about climate 

change and their adoption of precision 

agriculture. Producers who acknowledged 

climate change as a significant risk are more 

likely to look for adaptive strategies and 

improve resilience (Arbuckle et al., 2013). 

Precision technologies provide solutions for 

climate change mitigation by increasing 

resource efficiency, reducing greenhouse gas 

emissions, and improving soil health (Tey & 

Brindal, 2012). 

The adoption of precision technologies in 

Bulgaria is low, and the topic is not thoroughly 

discussed in scientific literature. According to a 

survey conducted by the Ministry of Agriculture 

regarding development of digitalization strategy 

in agriculture, nearly 90% of farmers do not use 

digital technologies, and only 30% plan to 

invest in the coming years (Ministry of 

Agriculture, 2018). Climate change's rising 

challenges emphasize the necessity of Bulgarian 

agriculture for adaptation and mitigation 

strategies. Therefore, understanding farmers' 

attitudes and willingness to adopt sustainable 

practices, such as precision farming 

technologies, is essential for improving the 

sector's resilience. 

The study aims to outline Bulgarian 

farmers` perceptions of climate change and the 

effect of various precision technologies as 

adaptation and mitigation measures.  

 

MATERIALS AND METHODS 

 

Based on the literature review, a survey 

related to climate change awareness and 

precision technologies adoption was developed. 

The methodological framework use similar 

approach as Chen et al. (2024). The survey is 

based on an online survey conducted from 

November to December 2024. A total number 

of sixty-five questionnaires were collected, 

from which sixty were validated. The study is 

focused on three main topics: (1) socio-

demographic characteristics of the respondents; 

(2) awareness of climate change impact and 

precision technologies; and (3) farmers` 

perceptions and assessment. Socio-

demographic characteristics variables are also 

presented (Table 1). 

The second and third sections of the 

questionnaire utilize 5-point Likert scales for 

measurement. Data was gathered through an 

online survey, where respondents were 

informed about the survey's details and provided 

their consent in accordance with the General 

Data Protection Regulation (GDPR) of the 

European Union. 

 

RESULTS AND DISCUSSION 

 

Literature background 

Precision technologies can contribute to 

achievement of goals related to climate change 

challenges by optimizing resource use, while 
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minimizing environmental impacts, primarily 

by reducing greenhouse gas emissions 

(Balafoutis et al., 2017). A number of studies 

outlined the linkages between the awareness of 

climate change impact and the implementation 

of precision technologies. According to Lane et 

al. (2018), climate change attitudes affect 

adoption decisions. However, their influence is 

lower than farm profitability, market and labor 

conditions, and regulations. Furthermore, the 

willingness to adopt differs significantly and 

depends on farm characteristics and perceptions 

of extreme weather. The role of gender in this 

aspect could be irrelevant. Some studies show 

that women are more likely to implement 

sustainable practices based on more substantial 

environmental concerns and beliefs (Druschke 

& Secchi, 2014; Ferto & Bojnec, 2024). In 

contrast, other studies (Ndiritu, 2014; Pilarova 

et al., 2018) noted that gender is a minor factor.  
 

Table 1. Variables of the model 

Variables   

Respondents characteristics  

Age  Years  

Education 1 –  below primary 

2 – primary 

3 – high school  

4 – undergraduate 

5 – graduate   

0 – Other  

Number of children  Number  

  

Gender  0  – female, 1–  male 

Marital status  Unmarried – 0 

Widowed –1 

Divorced – 2 

Civil partnership – 3 

Married – 4 

Source: Labelling of variables is according to 

Chen et al. (2024) 
 

Younger farmers are more interested in 

implementing new digital technologies and 

tools and are more interested in investing in 

innovations and new digital opportunities 

(Lichtenberg, 2004; Vecchio et al., 2020). On 

the other hand, older farmers have barriers to 

adopt precision technologies due to their limited 

awareness and deeply rooted traditions 

(Prokopy et al., 2019). Education is a critical 

driver for precision agriculture decisions. 

Producers with higher education are more likely 

to adopt sustainable agricultural practices, 

because they are more interested in searching 

and exploring information about environmental 

benefits (Barbercheck et al., 2014; Gemtou et 

al., 2024). In addition, education is associated 

with climate awareness, which positively 

influences adoption of precision technologies 

(Prokopy et al., 2019). 

Farm size and specialization are other 

important factors that are key determinants in 

adoption decisions. Larger farms have reduced 

costs and higher returns on investment when 

adopting sustainable practices are more 

interested in implementing advanced 

technologies and innovations (Michels et al., 

2020). Furthermore, farms with higher incomes 

have a better financial capacity to invest in this 

area (Prokopy et al., 2019; Walder et al., 2019).  

The benefits for environment due to 

precision agriculture implementation, 

especially the potential to mitigate greenhouse 

gas emissions, remains unexplored to a certain 

extent. A survey indicated that improved 

environmental quality is essential for adopting 

precision technologies (Watcharaanantapong et 

al., 2014). However, there is a lack of studies 

assessing precision agriculture's impact beyond 

the farm level (Zarco-Tejada et al., 2014).  

Pierpaoli et al. (2013) collected data from 

various surveys and identified the key factors 

that influenced adoption of precision 

agriculture. These factors are divided into three 

main groups: (1) competitive and contingent 

factors, (2) socio-demographic factors, and (3) 

financial and economic factors. 

Based on the literature review, it can be 

concluded that farmers are crucial stakeholders 

whose decisions affect climate change 

mitigation and reduction of global greenhouse 
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gas emissions. The adoption of precision 

technologies as a path towards sustainability 

and climate neutrality is related to overcoming 

barriers. Therefore, analyzing the factors for 

adoption, awareness, perspectives and 

perceptions of farmers are the key steps towards 

capacity, skills-building and implementation of 

sustainable agriculture. 

 

Farmers' perceptions of climate change and 

precision agriculture technologies adoption  

Climate change significantly impacts crop 

yields, water resources, and soil quality. As a 

response, precision agriculture has become an 

important approach and by implementing 

advanced technology enhances resource 

efficiency and reduces environmental effects. 

Identifying Bulgarian farmers’ awareness, 

attitudes, and perceptions is a key element in 

mitigating the effect of climate change and 

implementing sustainable agricultural practices.  

The study's results can be divided into 

three directions. The first part outlines farmers' 

characteristics (Table 2), while the second 

discusses producers' awareness of climate 

change and precision technologies. The third 

aspect of the survey explores the attitudes and 

assessments of potential of precision farming 

for climate change mitigation. Respondents` 

characteristics include age, gender, education 

and marital status. The survey covers the South 

Central Region of Bulgaria. Gender structure is 

dominated by men (64.8%). 

The sample results show a relatively 

young age structure with an average age of 37, 

with the oldest respondent being 64 and the 

youngest – 18 years.  

Regarding education, the results that 

respondents have a bachelor's degree, since 

none of them have a primary or lower education. 

A high level of education suggests that 

participants are well-informed about current 

global challenges, including climate change. In 

households, the predominant trend is having 

either no children or one child. Furthermore, the 

combination of a high level of education and the 

fact that many respondents are young suggests 

they have access to information about new 

technologies and trends in agriculture. The 

distribution of the respondents by marital status 

shows that most of the farmers are married or 

live in civil partnerships.  

Based on the additional questions, it can 

be concluded that the farmers represent all 

sectors of agriculture - 30% of the respondents 

are grain producers, followed by vegetable 

farmers with 26.7%. Livestock specializations 

form 20% of the sample.  

The second and third groups of the survey 

aim to investigate farmers’ awareness of 

precision farming technologies and the effects 

of climate change. 

The farmers' responses clearly show that 

most producers are aware of the main impact of 

climate change on agriculture (Figure 1). Only 

3.3% stated that they were somewhat informed 

about the issue. The most frequently mentioned 

adverse effects and risks related to climate 

change are droughts, floods, and forest fires. 

These results correspond with data of Georgieva 

et al. (2022) who reported that Bulgaria in under 

a high risk for floods and wildfires.  

 

Table 2. Descriptive statistics of the sample 

Indicators Age Education Number of children Marital status 

Mean 36.58824 4.088235 0.794118 2.470588235 

Standard Deviation 13.28503 0.712131 0.880062 1.673959091 

Minimum 18 3 0 0 

Maximum 64 5 3 4 

Count 60 60 60 60 

Source: Own survey  
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Figure 1. Level of awareness and information 

about the impact of climate change on 

agriculture 

Source: Own survey 
 

 

Figure 2. Level of awareness and information 

about precision technologies (5%) 

Source: Own survey 
 

Another key element of the survey is 

associated with the awareness and information 

about precision technologies (Figure 2). The 

results indicate a positive trend since significant 

percentage of farmers are familiar with 

precision farming technologies – 30% are 

highly informed, and 23.3% are informed. An 

encouraging fact is that no farmer is unfamiliar 

with these technologies. 

The result is not surprising, considering 

the large percentage of young farmers among 

respondents, as well as the high share of people 

with higher education, which suggests better 

access to information and readiness to adopt 

new technologies. These trends correspond with 

the results reported by Barbercheck et al. (2014) 

and Gemtou et al. (2024). 
 

 
Figure 3. Assessment of the impact of 

precision technologies on climate change 

mitigation (%) 

Source: Own survey 
 

The third group of questions is related to 

the farmers' perceptions of precision 

technologies' potential to reduce pressure on 

environment and climate change mitigation 

(Figure 3). Because farmers are well-informed 

about climate change and precision 

technologies, most of respondents assess these 

effects as strongly positive or positive (58%). 

Another interesting trend is that 36% of 

participants view the impact of precision 

farming on climate mitigation as neutral. 

Probably, precision farming is associated with 

digitalization rather than sustainability and 

climate change combat. 

In addition, the study includes farmers’ 

assessment of the potential of precision 

technologies to improve the agriculture climate 

resilience (Figure 4). The results show that 70% 

of respondents stated that precision agriculture, 

to a large extent or a relatively large extent, will 

lead to agriculture resilience. 

32%

38%

27%

3% 0%

highly informed

informed

informed to some extend

slightly informed

uninformed

26%

27%

29%

18%

highly informed

informed
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3%3%

37%

36%

21%

strongly negative negative
neutral positive
strongly positive
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Figure 4. Assessment of the impact of 

precision technologies on agriculture climate 

resilience (%) 

Source: Own survey 

 

At the same time, there is a very small 

percentage of negative opinions, with only 3% 

of participants who consider that these 

technologies will not affect agriculture. The 

trends correspond to the study of Roy & George 

(2020) who considered precision farming a step 

towards sustainable, climate-smart agriculture. 

The last group of questions relates to the 

link between precision agriculture and SDG13-

Climate action. The results show that 73% of 

farmers believe that precision technologies will 

improve the management of climate change 

policies (Figure 5). In comparison, 67% 

consider integration of climate change measures 

into national strategies and policies as a positive 

step towards implementing precision 

technologies. In addition, 68% believe that 

enhanced financial commitment to support 

climate policies is a benefit of precision 

farming. 

 

 
Figure 5. Assessment the impact of precision technologies on following objectives relative to SDG13 

- Climate Action (%)-5-point Likert scale 

Source: Own survey 

33%
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CONCLUSIONS 

 

Climate change is a significant challenge 

that affects the food system and poses risk to 

food security and human health. It continues to 

impact crop yields, water and soil. Therefore, 

precision agriculture has become an important 

option because advanced technology enhance 

resource efficiency and reduce greenhouse gas 

emissions and environmental pressure. The 

current study conducted among sixty farmers in 

Bulgaria's South Central region, highlights the 

adoption of precision technologies and their 

potential benefits in mitigating climate change. 

The findings indicate that most respondents are 

well-informed about precision agriculture and 

its prospects. A strong link is observed between 

farmers' knowledge, education level, and age, 

influencing their perception of precision 

farming's potential to address climate change. 

Most farmers acknowledge the significant 

impact of climate change on agriculture, 

identifying droughts, high temperatures, and 

floods as the primary challenges they face. 

Although many farmers recognize the 

environmental benefits of precision 

technologies the adoption of precision 

agriculture in Bulgaria remains limited. 

Therefore, a targeted state policy is essential for 

promoting innovation and the use of precision 

technologies in Bulgarian agriculture. To 

achieve this, both national funding and financial 

support under the CAP and Horizon Europe 

could be viable options. The successful 

implementation of new technologies and 

enhanced digitalization requires better 

institutional coordination to ensure the effective 

execution of proposed measures.  
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