Constraints constituted in Adopting Climate Change Adaptation Strategies by the Farmers in Central Plain Zone of Uttar Pradesh, India

Abstract:
The present study was conducted in the Central Plain Zone of Uttar Pradesh to identify the constraints faced by farmers in adapting to the climate change adaptation strategies. Both purposive and random sampling techniques were employed to select the study locations and respondents. Data were collected through personal interviews and focus group discussions from a total of 360 respondents. Garrett’s Mean Score (GMS) was used to determine the severity of the constraints. The findings revealed that "Lack of specialized training programs on climate change adaptation" was one of the major constraints, with a Garrett Mean Score of 82.45, ranking it first in the overall study area. The second ranked constraint was "Lack of awareness about climate change adaptation", with a GMS of 80.60. "Lack of trust in the effectiveness of climate change adaptation strategies" ranked third with a GMS of 70.03, followed by "Inability to take risks" which ranked fourth with a GMS of 66.92. "Low reliability of weather forecasting services" was ranked fifth with a GMS of 55.04, and "High cost associated with climate change adaptation practices" ranked sixth with a GMS of 53.58. These findings highlight the need for both government and non-government organizations to intensify efforts in strengthening institutional support, promoting appropriate technologies. These measures are essential to guide inclusive climate change adaptation policies and foster sustainable development in the Central Plain Zone of Uttar Pradesh.
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Introduction:
“Climate change is recognized as one of the most critical challenges threatening human survival in the 21st century. Climate change and agriculture are interrelated processes” (Parry et al., 2007). Studies indicate that “Indian agriculture will be negatively affected by climate change” (Aggarwal et al., 2009). Climate change has been accountable for 75% of extremely hot days and 18% of days with heavy (Fischer and Knutti, 2015). Agriculture in India mostly depends on south west monsoon which contributes about 75% of the rainfall. “The ‘Agriculture and Allied Activities’ sector has long been the backbone of the Indian economy, playing a vital role in national income and employment. This sector contributes approximately 16 per cent of the country’s GDP for FY24 at current prices and supports about 46.1 per cent of the population” (Economic survey report, 2024-25, GOI). “Not only does its performance directly impact food security, but it also influences other sectors, sustaining livelihoods and supporting economic growth. In recent years, the agriculture sector in India has shown robust growth, averaging 5 per cent annually from FY17 to FY23, demonstrating resilience despite challenges” (Economic survey report, 2024-25, GOI). “Agriculture provides livelihood security to an estimate 61 per cent of Indian population in general and over 85 per cent in particular to rural India. Most of Indian population is considered more vulnerable because of its direct or indirect agricultural dependence”. (Atul et al., 2023). “Successful adaptation to changing climate is essential for sustainable productivity” (Singh et al., 2021) Therefore, “climate change research is prioritized in the country with a special focus on strengthening the adaptation of farmers to its implications” (Yerugula Venkata Hanbhibabu and Seema Nabrathi, 2021). However, “the challenges in the form of structural constraints, institutional bottlenecks, and technological gaps further compound the impacts of climate change and limit the effectiveness of interventions” (IPCC, 2007; Tajpara et al., 2020). Therefore, the objective of the study is to find out the constraints faced by farmers in adapting climate change adaptation strategies towards climate change.
Research Methodology;
Locale of the study;
Uttar Pradesh is fourth largest state in India covering about 7% of its total area. It is the most populous state in the country as well as the most populous country subdivision in the world. Among the nine climatic zone of Uttar Pradesh central plain zone is selected based on PIB report, GOI, 2024.
Sampling plan;
In the region, farmers occupies a prominent position contributing significantly to the livelihood security. Out of thirteen districts in this region, kannuaj, Kanpur Dehat, Unnao, Etawah and Auraiya districts were selected purposively. From each district, two blocks and two villages from each block were selected randomly. A total of 18 respondents were selected from each village representing each category of farmers, who have directly or indirectly related to agricultural practices at the time of investigation, so total 360 respondents. The respondents were interviewed personally and focus group discussion during March- May 2025. Constraints were operationalized as all factors including social, psychological, economical, technical, infrastructural and communicational hinder. 
Garrett's ranking technique
To study by farmers on managing climate change implications, Garrett's ranking technique was used (Garrett and Woodsworth, 1969). The order of importance given by the farmers to the constraints is converted into numerical scores and then converted into ranks through this technique. The constraints are arranged in ascending order from the respondents' point of view in such a way that even if the same number of respondents select two or more constraints the ranks would vary depending upon the degree of importance given by the respondents while ordering the constraints. Once the ranks were obtained for the constraints, they were converted into percentages using the following equation:
Percent Position = 100∗ (Rij−0.5)​/ Nj                                       …1
Where:
Rj​ = Rank given for factor (constraint) by the jth respondent.
Nj ​= number of factor  (constraint) ranked by the jth respondent.
Result and Discussion;
Constraints perceived while adapting to climate change 
Garrets ranking technique was employed to understand the prevailing constraints in the study area that hinder the adaptation of climate change management strategies. This technique was preferred over others since it gives the respondent the choice to rank each and every one of the constraints in an ordered fashion of giving top ranks to the most experienced constraints and bottom ranks or no ranks at all to the constraint least or not faced at all. The farmer’s preferences were then converted into scores using the Garrett ranking table and higher the score higher would be the rank for the concerned constraint. In a nut shell, even an individual constraint of an individual farmer can be individually ranked using this technique. For this study, the following four different categories which consist of constraints were employed viz. (i) Socio-economic constraints; (ii) Technical constraints; (iii) Resource based constraints; (iv) Institution & Policy based constraints. 
[bookmark: _GoBack]All these constraints were selected on the basis of available literature as well as expert discussion followed up by a pilot study. Then constraints are categorized into four groups i.e Socio-economi, Technical, Resource based and Institution& Policy based constraints. The responses were elicited from the farmers and were assigned ranks on the basis of their perception on the severity of the issue. None of the respondents specified any other constraint apart from the five group constraints given to them for ranking. As it could be seen in Table.  Lack of specialized training programs on climate change adaptation was perceived to be the most important constraint in the study area followed by Inadequate water resources (well/ tube-well/ canal etc.). On the other hand, Poor disbursement of claims under crop insurance schemes were found to be the least important constraints as perceived by the farm respondents in the study area. The present findings are in line with the findings Ziervogel et al. (2006); and Agarwal (2008) who observed that “the factors such as accessibility and usefulness of climate information, the institutional set-up and the socio-economic situation of households affect farmers' adaptation capacity to climate variability. The findings on constraint analysis in the study are further elaborated in the below given sections”.
A. Socio-economic constraints;
Among the socio-economic challenges, the biggest obstacle to farmers adopting climate change adaptation strategies was a lack of trust in effectiveness of climate change adaptation strategies, which ranked first in its category and fourth overall with a Garrett's mean score of 70.38. This was followed by the inability to take risks, which ranked second in the group and fifth overall with a Garrett's mean score 67.35. The other constraints were less significant. The High cost associated with climate change adaptation practices ranked third in the group and eighth overall with a Garrett's mean score of 54.68, while financial uncertainty associated with climate change adaptation and Lack of co-operation and co-ordination among the farming community were the least impactful, ranked fourth and fifth in the group, respectively. They had much lower overall ranks 14th and 19th and with a Garrett's mean score of 37.42 and 25.5, suggesting that for these farmers, their mindset and risk tolerance were bigger hurdles than money or community collaboration.
B. Technical constraints;
The data highlights several key technical challenges farmers face in adopting climate change adaptation strategies. The most significant obstacle is a lack of awareness about climate change adaptation, which was first ranked as the top technical constraint with a Garrett mean score of 80.82 and an overall ranked was third. This suggests that a basic lack of knowledge is the primary barrier. Following this, the low reliability of weather forecasting services is the second most critical technical constraint, with a Garrett mean score of 55.45 and an overall ranked was seventh, indicating that farmers are struggling to get the reliable information they need to make decisions. Lack of knowledge about government programs related to climate change adaptation was third ranked with a Garrett mean score 45.79 and overall eleventh ranked and also a notable barrier, as it prevents farmers from accessing available support. The remaining constraints, Lack of access to climate smart technologies was fourth ranked with Garrett mean score 37.17 and overall fifteenth ranked and the Complexity associated with adoption of climate change adaptation strategies was fifth ranked with Garrett mean score 35.25 and overall ranked sixteen, these are less significant, but still pose challenges. Overall, the data shows that awareness and access to reliable information are far more critical than the physical availability or complexity of the technologies themselves.
C.  Resource based constraints;
The data reveals that the primary resource-based constraints is the inadequate water resources (well/ tube-well/ canal etc.), with a Garrett mean score is 86.06 and was ranked first in its group and second overall. This highlights water scarcity as a critical and widespread barrier. The second most significant issue is the high incidence of soil erosion in the area, ranking second in the group with a Garrett mean score 48.93 and an overall tenth ranked. This suggests soil degradation is a major impediment to farming. The Lack of availability of community resources is the third most important constraint, with a mean score of 45.08 and an overall twelfth ranked. Less severe, yet still present, are the availability of inadequate farm labour during peak season during peak seasons was fourth ranked with a Garrett mean score 41.27, overall thirteenth ranked and the Shortage of sufficient grazing lands for live stocks was fifth ranked with a Garrett mean score 32.92 and overall seventeen ranked. In summary, while all of these are obstacles, access to water and the state of the soil are the most impactful resource-based problems for these farmers.
D. Institution& Policy based constraints;
The most significant Institution& Policy based constraints is a lack of specialized training programs on climate change adaptation. This was the most severe constraint identified, ranked first in its group and first overall with a Garrett mean score is 91.28. This clearly indicates that farmers' access to specialized knowledge is a primary bottleneck. The second major obstacle was a lack of extension support from public extension services for climate change adaptation, with a mean score is 66.80 which was sixth overall ranked. This highlights a critical gap in on-the-ground support. Financial barriers are also significant. A lack of financial support or government incentives for adopting improved practices was the third most important constraint, ranked ninth overall with a Garrett mean score is 49.04. Less severe financial issues include a lack of access to institutional credits ranked fourth with a Garrett mean score 32.50, overall eighteenth ranked and the poor disbursement of claims under crop insurance schemes was fifth ranked with Garrett mean score 23.37, and overall twentieth ranked. These are the least significant of the institutional constraints studied, suggesting that while they are problems, they are not as critical as the lack of training and direct extension support.
 Table 1: Constraints faced by farmers in adopting the climate change adaptation strategies 
	
	Sr.
No
	Constraints
	TGS
	GMS
	Group  Rank
	Over all Rank

	A.	Socio-economic constraints

	1.
	Lack of trust in effectiveness of climate change adaptation strategies
	25338.29
	70.38
	I
	IV

	2.
	Lack of co-operation and co-ordination among the farming community
	9184.21
	25.51
	V
	XIX

	3.
	Inability to take risk
	24246.34
	67.35
	II
	V

	4.
	High cost associated with climate change adaptation practices
	19683.87
	54.68
	III
	VIII

	5.
	Financial uncertainty associated with climate change adaptation
	13471.57
	37.42
	IV
	XIV

	B. Technical constraints

	1.
	Lack of awareness about climate change adaptation
	29093.45
	80.82
	I
	III

	2.
	Low reliability of weather forecasting services
	19960.45
	55.45
	II
	VII

	3.
	Complexity associated with adoption of climate change adaptation strategies
	12690.81
	35.25
	V
	XVI

	4.
	Lack of knowledge about government programs related to climate change adaptation
	16485.7
	45.79
	III
	XI

	5.
	Lack of access to climate smart technologies
	13382.33
	37.17
	IV
	XV

	C. Resource based constraints

	1.
	Inadequate water resources (well/ tube-well/ canal etc.)
	30981.27
	86.06
	I
	II

	2.
	High incidence of soil erosion in the area
	17613.73
	48.93
	II
	X

	3.
	Shortage of sufficient grazing lands for live stocks
	11851.85
	32.92
	V
	XVII

	4.
	Availability of inadequate farm labour during peak season
	14858.14
	41.27
	IV
	XIII

	5.
	Lack of availability of community resources
	16230.5
	45.08
	III
	XII

	D. Institution& Policy based constraints

	1.
	Lack of specialized training programs on climate change adaptation
	32862.1
	91.28
	I
	I

	2.
	Lack of extension support from public extension services (for climate change adaptation)
	24048.77
	66.80
	II
	VI

	3.
	Lack of financial support (incentives) from the government for adoption of improved practices
	17654.74
	49.04
	III
	IX

	4.
	Lack of access to institutional credits.
	11698.87
	32.50
	IV
	XVIII

	5.
	Poor disbursement of claims under crop insurance schemes
	8413.38
	23.37
	V
	XX



Conclusion;
This study, conducted in the Central Plain Zone of Uttar Pradesh, clearly identifies the primary constraints that farmers face in adapting to climate change. The findings, derived from the Garrett's Mean Score analysis of data from 360 respondents, reveal that institutional and policy-based constraints are the most significant barriers, particularly the lack of specialized training programs (GMS: 91.28) and inadequate extension support (GMS: 66.80). This is followed closely by resource-based constraints, with inadequate water resources (GMS: 86.06) being the second most critical challenge overall. Technical constraints also play a crucial role, with the most pressing issues being a lack of awareness about climate change adaptation (GMS: 80.82) and the low reliability of weather forecasting services (GMS: 55.45). Finally, socio-economic constraints like a lack of trust (GMS: 70.38) and the inability to take risks (GMS: 67.35) further compound the challenges.
In light of these findings, it is essential for both government and non-government organizations to prioritize and strengthen institutional support systems. This includes developing and implementing specialized training programs, ensuring effective extension services, and improving the accessibility and reliability of climate-related information. By addressing these key constraints, policymakers can foster a more conducive environment for sustainable development and resilience in the agricultural sector of the Central Plain Zone
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