    Study on the perception of farmers towards the resilience capacities of dry farming households of Ananthapuramu district of Andhra Pradesh, India

Abstract
The concept of resilience in the context of dry farming households encompasses the ability of farmers to withstand, recover from, and adapt to the various shocks and stresses that affect their livelihoods. This study elicits and understands farmers' perceptions towards resilient capacities of dry farming households of Ananthapuramu district of Andhra Pradesh, India.  A pre-tested and structured interview schedule was used to collect data from the farmers using a multi-stage random sampling technique. For this study, 120 sample farmers were selected and analysed. A five-point Likert scale (5- Strongly agree to 1- Strongly disagree) was employed to identify and rank farmers' perception towards challenges of their farm, Risk management strategies, Willingness to take risks than other farmers and Perception toward ability to cope with agricultural challenges. Similarly, Robustness, Adaptability and Transformability of the farmers were also identified and ranked. Structured questionnaires were used to collect data from the respondents. From the district, three mandals were selected, from each mandal, two villages were selected, and from each village, 20 farmers were selected, making a total sample of 120 farmers. The farmers’ risk perceptions towards their resilient capacities on financial, production, and environmental sources of risk were analysed by taking the weighted mean of each item and the mean score. The results showed that low market prices scored highest with a mean score of 4.08, and perceived robustness is more for managing their farms in a manner that enables quick recovery from shocks is a challenging task, as indicated by a mean score of 3.98. Perceived adaptability was more for ability to adopt new activities, varieties, or technologies in response to challenging situations was notably high this was evidenced by a mean score of 4.20. And perceived transformability is more for the perception of being in trouble if external circumstances were to drastically change, making it difficult to reorganise their farms, received a mean score of 3.21. Risk management strategies of farmers showed that ‘Worked harder to secure production in hard times’ ranked highest. Farmers perceived their farms to have often experienced negative consequences of agricultural challenges over the last 5 years, with a mean score of 4.10 and ranked first. Willingness to take risks was observed in the case of innovation. The study concluded that for farmers' perception towards the ability to cope with agricultural challenges, farmers perceived their farms to have often experienced negative consequences of agricultural challenges over the last 5 years. The farmers were willing to take more than other farmers in the case of innovation, which ranked first with a mean score of 3.33 and a standard deviation of 3.10.
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1. Introduction
In the agricultural scenario of the country, dry farming holds a distinctive position and plays a vital role in India's food system.  It encompasses regions that receive an annual rainfall of less than 750 mm or less and have limited or no irrigation facilities for crop cultivation (Sunayana et al.,2024; Reddy et al.,2022).  
Ananthapuramu district is characterised by its arid climate and limited water resources, posing unique challenges to the agricultural community, making it imperative to understand how local farmers perceive and adapt to these challenges. The concept of resilience in the context of dry farming households encompasses the ability of farmers to withstand, recover from, and adapt to the various shocks and stresses that affect their livelihoods. These shocks and stresses may include erratic rainfall patterns, water scarcity, crop failures, and economic uncertainties. By investigating the farmers' perceptions, this study aims to shed light on the strategies, knowledge, and community support systems that contribute to their resilience, while also identifying the barriers and limitations that hinder their capacity to adapt and thrive in this challenging agricultural landscape. In the last two decades, agriculture has undergone a significant transition, with globalisation and liberalisation policies opening up new opportunities for agricultural modernisation (Khan, 2021; Dalwadi, 2023). India's agricultural industry is confronted with significant institutional, economic, and social issues. 
Resilience is a notion that describes a farm's and a farming system's capacity to handle these difficulties (Meuwissen et al., 2019). More recently, resilience science, developed within ecology, has offered a new perspective on the vulnerabilities and viability of modern intensive agricultural systems (Sundstrom et al.,2023; van der Lee et al.,2022).  According to (Gunderson et al., 2002), resilience theory emphasises change, uncertainty, and a system's ability to adapt. The need for methods of evaluating resilience levels among individuals and communities has increased as a result of a push for resilience-building within the development and. humanitarian communities (Brooks et al., 2011). Theoretically, more precise resilience measuring and tracking. can ensure that resilience-related policies and programmes support the correct initiatives and concentrate on relevant demographics. 

2. Methodology
The study was carried out in the Ananthapuramu district of Andhra Pradesh. Structured questionnaires were used to collect data from the respondents. From the district, three mandals were selected, from each mandal, two villages were selected, and from each village, 20 farmers were selected, making a total sample of 120 farmers. The farmer's resilience towards risk, categorised based on the sources of risk considered (i.e., financial, production, and environmental), was determined through questions answered using a five-point Likert scale. The respondents were presented with several statements regarding the risks associated with their existing cropping patterns, credit availability, etc., with which they had to agree or disagree and check the appropriate scale or numerical category as perceived. The descriptive categories used were strongly agree = 5, moderately agree = 4, agree (neutral) = 3, moderately disagree = 2, and strongly disagree = 1.
The farmers’ risk perceptions towards their resilient capacities on financial, production, and environmental sources of risk were analysed by taking the weighted mean of each item and the mean score. The frequencies of responses for the farmers’ risk perceptions were multiplied by the scores on the Likert scale. 

The notations used for the weighted frequencies were Fsa (strongly agree), Fma (moderately agree), Fa (agree), Fmd (moderately disagree), and Fsd (strongly disagree), respectively.
3. Results and Discussions:
To study the perception of farmers, some statements regarding Challenges of their farm, Resilience of their farm (Robustness, Adaptability and Transformability), Ability to cope with agriculture challenges (Spiegel et al., 2021) were framed and analysed through a 5-point Likert scale i.e., taking 5- Strongly Agree, 4-Agree, 3-Neutral/uncertain, 2- Disagree and 1-Strongly Disagree (Bard and Barry 2000).
             3.1	Perception of farmers towards the challenges of their farm (Resilience of what)
	The perception of farmers regarding the challenges faced on their farms was evaluated by gathering relevant statements. The opinions of the farmers were then assessed using a five-point rating scale. The results were collected and presented in the Table 1.
	According to the responses provided by farmers, the issue that garnered the highest perception score was "low market prices," which obtained a mean score of 4.08 and a standard deviation of 3.73. Following closely was the concern of "persistent extreme weather events," which received a mean score of 3.98 and a standard deviation of 3.66. Ranked third were both the "limited availability of skilled farm workers" and "high prices," with mean scores of 3.95 each and standard deviations of 3.55 and 3.50, respectively. Subsequently, the challenges of "input price fluctuations" and "limited access to loans from banks" secured the fifth and sixth positions, with mean scores of 3.82 and 3.60, accompanied by standard deviations of 3.48 and 3.35, respectively. The issue of "pest, weed, or disease outbreak" attained the seventh rank, receiving a mean score of 3.44 and a standard deviation of 3.17. "Low bargaining power with input suppliers" followed closely, with a mean score of 3.30 and a standard deviation of 3.00. Occupying the ninth and tenth positions were "low societal acceptance of agriculture" and "public distress towards agriculture," with mean scores of 3.28 and 3.19, respectively. Furthermore, concerns regarding "low soil quality" and "low bargaining power with processors and retailers" received mean scores of 3.01 and 2.44, accompanied by standard deviations of 2.77 and 2.17, respectively. "Late payments from buyers" ranked thirteenth, with a mean score of 2.38 and a standard deviation of 2.22. "Strict regulations" obtained the mean score of 2.19, with a standard deviation value of 1.94. Finally, “Limited ability to work on the farm” obtained the lowest score of 2.08 and with a standard deviation of 1.946.
Overall, these findings shed light on the farmers' perceptions, highlighting their concerns about various factors affecting agricultural practices, including market prices, extreme weather events, availability of skilled workers, and input price fluctuations.







Table 1. Perception of farmers towards the challenges of their farm
	S.No
	Particulars
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Total Score
	Mean
	Standard deviation
	Rank

	A.
	Price challenges
	
	
	
	
	
	
	
	
	

	1.
	High prices
	29
	60
	27
	4
	0
	474
	3.95
	3.55
	3

	2.
	Input price fluctuations
	42
	39
	21
	11
	7
	458
	3.82
	3.48
	5

	3.
	Low market prices
	66
	20
	11
	23
	0
	489
	4.08
	3.73
	1

	B.
	Value chain challenges
	
	
	
	
	
	
	
	
	

	4.
	Low bargaining power (processors and retailers)
	7
	8
	43
	35
	27
	293
	2.44
	2.17
	12

	5.
	Low bargaining power (Input suppliers)
	24
	29
	34
	25
	8
	396
	3.30
	3.00
	8

	C.
	Production Challenges
	
	
	
	
	
	
	
	
	

	6.
	Persistent extreme weather events
	56
	33
	12
	10
	9
	477
	3.98
	3.66
	2

	7.
	Pest, weed or disease outbreaks
	33
	28
	29
	19
	11
	413
	3.44
	3.17
	7

	8.
	Low soil quality
	20
	19
	41
	22
	18
	361
	3.01
	2.77
	11

	D.
	Financial Challenges
	
	
	
	
	
	
	
	
	

	9.
	Limited access to loans from banks
	33
	55
	0
	15
	17
	432
	3.60
	3.35
	6

	10.
	Late payments from buyers
	8
	27
	0
	53
	32
	286
	2.38
	2.22
	13

	11.
	Limited availability of skilled farm workers
	38
	54
	14
	12
	2
	474
	3.95
	3.55
	3

	12.
	Limited ability to work on the farm
	10
	11
	7
	43
	49
	250
	2.08
	1.96
	15

	F.
	Institutional challenges
	
	
	
	
	
	
	
	
	

	13.
	Strict regulations
	6
	4
	34
	39
	37
	263
	2.19
	1.94
	14

	G.
	Social challenges
	
	
	
	
	
	
	
	
	

	14.
	Public distress towards agriculture
	23
	29
	29
	26
	13
	383
	3.19
	2.94
	10

	15.
	Low societal acceptance of agriculture
	22
	29
	42
	14
	13
	393
	3.28
	2.98
	9



3.2 Resilience of the farm (Resilience for what purpose) 
	Three indices for each farmer indicating perceived robustness, adaptability and transformability of their farms were identified (Slijper et al., 2020).
3.2.1 Robustness
	The first resilience type is robustness. This explains how well the farm absorbs shocks and how likely it is that the farm recovers fast from these challenges/shocks. According to the farmers' perception, managing their farms in a manner that enables quick recovery from shocks is a challenging task, as indicated by a mean score of 3.98 and a standard deviation of 3.63. The next perception, with a mean score of 2.41 and a standard deviation of 2.28, suggested that farmers find it difficult for their farms to bounce back to their previous profitability after encountering challenging situations. Additionally, farmers personally perceived it as challenging to return to normalcy following setbacks, as reflected by a mean score of 2.31 and a standard deviation of 2.13. Furthermore, farmers expressed concern about the potential impact of significant shocks on their farms. The perception that "A big shock will not heavily affect me, as I have enough options to deal with this shock on my farm" obtained a mean score of 2.18, accompanied by a standard deviation of 2. 
	It is worth noting that these perceptions are subjective and may vary among individual farmers. The high standard deviations suggest a considerable degree of variation in farmers' perspectives, indicating diverse experiences and circumstances.
3.2.2 Adaptability
	The second resilience type is adaptability. This explains how easy you can adjust or change your farm. According to the farmers, the perception of their farms' ability to adopt new activities, varieties, or technologies in response to challenging situations was notably high. This was evidenced by a mean score of 4.20 and a standard deviation of 3.74. Following closely was the belief among farmers that they could easily adapt themselves to challenging situations, which obtained a mean score of 3.01 and a standard deviation of 2.71. In contrast, there was a perception that their farms were not flexible and could hardly be adjusted to deal with a changing environment, scoring a mean of 2.99 with a standard deviation of 2.68. Lastly, with a mean score of 2.95 and a standard deviation of 2.67, a similar sentiment persisted, suggesting that their farms were not adequately equipped to cope with changes.
3.2.3 Transformability
	The third resilient type is transformability. This explains how easy you can and how willing you are to radically change or reorganise your farm. According to the farmers, the perception of being in trouble if external circumstances were to drastically change, making it difficult to reorganise their farms, received a mean score of 3.21 with a standard deviation of 2.97. The next perception, regarding the ease of making major changes that would transform their farms, obtained a mean score of 3.18 with a standard deviation of 2.98. Following that, the perception of having the ability to radically reorganise their farms even after facing challenging periods received a mean score of 2.60 with a standard deviation of 2.38. Lastly, the perception of finding it easy to make decisions resulting in a transformation scored a mean value of 2.41 with a standard deviation of 2.27 (Meuwissen et., al 2019).


















Table 2. Resilience Assessment -Robustness
	S.No
	Particulars
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Total Score
	Mean
	S.D.
	Rank

	1.
	After something challenging has happened, it is easy for my farm to bounce back to its current profitability
	10
	22
	17
	29
	42
	289
	2.41
	2.28
	2

	2.
	As a farmer, it is hard to manage my farm in such a way that it recovers quickly from shocks
	53
	31
	21
	11
	4
	478
	3.98
	3.63
	1

	3.
	Personally, I find it easy to get back to normal after a set back
	6
	18
	214
	31
	41
	277
	2.31
	2.13
	3

	4.
	A big shock will not heavily affect me, as I have enough options to deal with this shock on my farm
	6
	12
	25
	32
	45
	262
	2.18
	2.00
	4



Table 3. Resilience Assessment -Adaptability
	S.No
	Particulars
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Total Score
	Mean
	S.D.
	Rank

	1.
	If needed, my farm can adopt new activities, varieties, or technologies in response to challenging situations
	47
	50
	23
	0
	0
	504
	4.20
	3.74
	1

	2.
	As a farmer, I can easily adapt myself to challenging situations
	12
	32
	31
	35
	10
	361
	3.01
	2.71
	2

	3.
	In times of change, I am good at adapting myself and facing up to agricultural challenges
	15
	25
	30
	39
	11
	354
	2.95
	2.67
	4

	4.
	My farm is not flexible and can hardly be adjusted to deal with a changing environment
	11
	31
	34
	34
	10
	359
	2.99
	2.68
	3



Table 4. Resilience Assessment -Transformability
	S.No
	Particulars
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Total Score
	Mean
	S.D.
	Rank

	1.
	For me, it is easy to make decisions that result in a transformation
	15
	10
	19
	41
	35
	289
	2.41
	2.27
	4

	2.
	I am in trouble if external circumstances would drastically change, as it is hard to reorganise my farm
	24
	32
	24
	25
	15
	385
	3.21
	2.97
	1

	3.
	After facing challenging period on my farm, I still have the ability to radically reorganise my farm
	11
	19
	25
	41
	24
	312
	2.60
	2.38
	3

	4.
	If needed, I can easily make major changes that would transform my farm
	26
	33
	18
	22
	21
	381
	3.18
	2.98
	2










3.3 	Risk management strategies (What enhances resilience)
	Farmers' risk management strategies are studied by taking relevant statements and farmers' responses are taken and analysed. The percentage of farmers who have taken up the risk management strategies is interpreted and ranked accordingly (Van winsen et al., 2016). Approximately 89 per cent of farmers employed rigorous efforts to safeguard their production during challenging periods, considering it a vital risk management strategy. Following closely behind was the adoption of preventive measures to combat pests and diseases, chosen by 59 per cent of farmers. Investing in technologies and diversifying production are also prominent strategies, embraced by 53 per cent and 52 per cent of farmers, respectively. Additionally, 48 per cent of farmers focused on maintaining low debts to mitigate financial risks. Other strategies, such as improving flexibility in timing production (ranked 6th with 40%) and maintaining financial savings for difficult times (ranked 7th with 37%), are also utilised. However, only 20 per cent of farmers relied on market information for planning future farm activities, while having an off-farm job was the least preferred risk management strategy, chosen by only 13 per cent of farmers.
Table 5. Farmers' risk management strategies
	S.No
	Particulars
	Percentage score
	Rank

	1.
	Maintained financial savings for hard times
	37
	7

	2.
	Used market information to plan my farm activities for the next season
	20
	8

	 3.
	Had low debts to prevent financial risk
	48
	5

	4.
	Diversified in production
	52
	4

	5.
	Invested in technologies
	53
	3

	6.
	Implemented measures to prevent pests and diseases
	59
	2

	7.
	Improved flexibility in the timing of production
	40
	6

	8.
	Worked harder to secure production in hard times
	89
	1

	9.
	Had an off-farm job
	13
	9



3.4 	Perception towards the ability to cope with agricultural challenges
	The farmer's ability to cope with agricultural challenges is discussed by collecting the responses of the farmers to the statements taken for the survey. And the results are presented in Table 6. According to the responses, farmers perceived their farms to have often experienced negative consequences of agricultural challenges over the last 5 years, with a mean score of 4.10 and a standard deviation of 3.79. The next highest perception was regarding their knowledge about agricultural challenges on their farms, which had a mean score of 3.67 and a standard deviation of 3.24. Following that, farmers expressed their expectations for their farms to be resilient to agricultural challenges over the next 5 years, with a mean score of 3.15 and a standard deviation of 2.96. Additionally, farmers felt that they had moderate control over agricultural challenges affecting their farms, as indicated by a mean score of 2.28 and a standard deviation of 2.00. Lastly, farmers believed that dealing with agricultural challenges on their farms would not be easy, with a mean score of 2.26 and a standard deviation of 1.99 (Daniele et al., 2022).
3.5 	Willingness to take risks than other farmers
	Farmers' willingness to take risks than other farmers for the production, market and price risk, financial risk, Innovation and farming in general are measured on a 5-point Likert scale. The responses of the sample farmers state that farmers' willingness to take risks than other farmers, with the highest willingness to take risk observed in the case of innovation, which ranked first with a mean score of 3.33 and a standard deviation of 3.10. Following that, farmers showed relatively higher willingness to take risks in production, with a mean score of 2.61 and a standard deviation of 2.45. Risk perception towards farming in general ranked third, with a mean score of 2.33 and a standard deviation of 2.09. The farmers exhibited a relatively lower willingness to take risks regarding market and price, with a mean score of 2.23 and a standard deviation of 2.03. Lastly, their willingness to take financial risk was the lowest, with a mean score of 2.30 and a standard deviation of 1.73 (Jin et.al., 2017).



Table 6.  Ability to cope with agricultural challenges
	S.No
	Particulars
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Total Score
	Mean
	S.D.
	Rank

	1.
	If I wanted to, it would be easy for me to deal with agricultural challenges on my farm
	5
	8
	32
	43
	32
	271
	2.26
	1.99
	5

	2.
	I have a lot of control over agricultural challenges affecting my farm
	6
	7
	31
	46
	30
	273
	2.28
	2.00
	4

	3.
	I know a lot about agricultural challenges on my farm
	19
	51
	43
	5
	2
	440
	3.67
	3.24
	2

	4.
	If I consider the last 5 years, my farm has often experienced negative consequences of agricultural challenges
	73
	14
	12
	14
	7
	492
	4.10
	3.79
	1

	5.
	For the next 5 years, I expect my farm to be resilient to agricultural challenges
	30
	21
	23
	29
	17
	378
	3.15
	2.96
	3



Table 7. Willingness to take risks than other farmers
	S.No
	Particulars
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Total Score
	Mean
	S.D.
	Rank

	1.
	Production risk
	15
	17
	26
	30
	32
	313
	2.61
	2.45
	2

	2.
	Market and price risk
	8
	13
	14
	48
	37
	267
	2.23
	2.03
	4

	3.
	Financial risk
	2
	7
	23
	48
	40
	243
	2.03
	1.73
	5

	4.
	Innovation risk
	31
	30
	21
	23
	15
	399
	3.33
	3.10
	1

	5.
	Farming in general
	7
	11
	26
	47
	29
	280
	2.33
	2.09
	3



Conclusion:
Farmers perceived low market prices for their produce as a major challenge compared to others. The three perceived resilience capacities—robustness, adaptability, and transformability—are interdependent and synergistic. This finding suggests that enhancing one resilience capacity may necessitate improving the other two, thereby offering valuable guidance for policies aimed at enhancing resilience. For example, achieving long-term adaptability or transformability may require bolstering short-term robustness. In farmers' risk management strategies, approximately 89 per cent of farmers employed rigorous efforts to safeguard their production during challenging periods, considering it a vital risk management strategy. For farmers' perception towards the ability to cope with agricultural challenges, farmers perceived their farms to have often experienced negative consequences of agricultural challenges over the last 5 years. The farmers were willing to take more risks than other farmers in the case of innovation, which ranked first with a mean score of 3.33 and a standard deviation of 3.10.
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