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ABSTRACT
The objectives of the study were to determine and describe the extent of constraints faced by coastal farmers in adopting climate-smart agricultural practices and also to examined the relationships and contributions of selected socio-economic characteristics of the farmers to the extent of constraints they faced. The research was conducted at Kalapara Upazila (Sub district) of Patuakhali District, where data were collected from a sample of 310 coastal farmers using pre-tested interview schedule and selected through multi-stage random sampling technique. The constraint scores of the coastal farmers ranged from 47 to 87, against the possible range of 20 to 100. The mean and standard deviation were 67.16 and 8.83 respectively. Majority (59.03%) of the coastal farmers faced medium level of constraints, while 22.26% faced low and 18.71% faced high levels of constraints in adoption of climate-smart agricultural practices. Correlation analysis revealed that agricultural knowledge, training exposure, communication exposure and cosmopoliteness were significantly and negatively associated with the constraints faced. Conversely, innovativeness and economic motivation had significant positive associations with the level of constraints faced. Regression analysis showed that 18.7% of the variance in the constraints faced by the coastal farmers could be explained by four variables: agricultural knowledge (9.8%), cosmopoliteness (3.4%), economic motivation (3.9%) and training exposure (1.6%). These findings suggest important directions for future initiatives. Effort should focus on designing targeted interventions that enhance farmers access to agricultural knowledge, training program and effective communication channels, as these factors were found to significantly reduce the constraints faced in adopting climate-smart agricultural practices. Additionally, policies should also aim to foster positive attitudes toward innovation and improve socio-economic conditions, thereby reducing the constraints faced in adopting climate-smart agricultural practices in vulnerable coastal regions.
Keywords: climate-smart agriculture; practices; constraints; coastal farmers; Southern Bangladesh.

1. INTRODUCTION
Agriculture in Bangladesh is highly susceptible to the impacts of climate change due to its geographic location, low-lying topography, and dependence on natural resources. Coastal regions, in particular, face significant vulnerabilities including rising sea levels, increased salinity intrusion, frequent cyclones, tidal surges, and erratic rainfall patterns (Karim et al., 2012; Hossain et al., 2020). These environmental stressors pose severe challenges to traditional farming practices, especially for the smallholder and marginal farmers who dominate the agricultural landscape in the southern coastal belt of Bangladesh.
To address these emerging challenges, Climate Smart Agriculture (CSA) has emerged as a comprehensive approach that integrates the goals of increasing agricultural productivity, enhancing resilience to climate change, and reducing greenhouse gas emissions where possible (FAO, 2013). CSA promotes adaptive farming practices such as stress-tolerant crop varieties, improved water management, agroforestry, and conservation agriculture (Lipper et al., 2014). While CSA holds significant potential for enhancing food security and sustainability, its successful implementation requires substantial institutional support, awareness, resource availability, and capacity development at the grassroots level (Khatri-Chhetri et al., 2017).
Despite several governmental and non-governmental initiatives to promote CSA in Bangladesh, particularly in the vulnerable coastal areas, adoption remains limited and uneven. This is largely due to a variety of socio-economic, institutional, informational, and infrastructural barriers that impede farmers’ capacity to transition from conventional practices to climate-smart approaches (Rahman et al., 2018). Factors such as limited access to agricultural knowledge, inadequate training, poor communication infrastructure, low economic incentives, and lack of exposure to innovative practices often result in significant constraints for coastal farmers (Hasan et al., 2020).
Understanding the nature and extent of these constraints is crucial for developing targeted interventions that can enhance the resilience and adaptive capacity of coastal farming communities. This study was conducted with the following objectives:
i. to determine and describe the extent of constraints faced by coastal farmers in adopting climate-smart agricultural practices 
ii. to examined the relationships and contributions of selected socio-economic characteristics of the farmers to the extent of constraints they faced. by coastal farmers in Southern Bangladesh in practicing climate-smart agriculture. 
The findings of this study are expected to inform policy-makers, development agencies, and agricultural extension services in designing inclusive, context-specific strategies to overcome adoption barriers and foster the widespread implementation of CSA practices in the coastal regions of Bangladesh.
2. MATERIALS AND METHODS
The study was conducted at Kalapara upazila (sub district) of Patuakhali district where a scope of adoption of climate-smart agricultural practices exists to be pursued as the study was concerned with the constraints faced in climate-smart agricultural practices of the farmers. All the farm household heads except the absentees and landless of Kalapara upazila constituted the population of the study. Data were collected from a sample rather than the whole population. Multi-stage random sampling technique (Upazila- unions – villages – house holds) was used for the selection of sample. Kalapara upazila is consisted of 12 unions out of which two unions were selected randomly at the first stage. From the villages under these two unions, 8 villages were selected randomly. In the third stage, all the farm household heads of these 8 villages were listed with help of Sub-Assistant Agricultural Officers, local union parishad personnel, and local leaders of concerned villages. There were a total of 1601 such farm household heads which constituted the sampling population for this study. At the final stage, considering 95% confidence level, 5% margin of error, and 50% response distribution, a sample of 310 farmers (house hold heads)  was calculated  using sample size calculator (www. surveymonkey.com) distributed proportionately in selected villages. Thus, the sample size stood at 310. Independent variables of the study were measured following standard techniques such as age was measured in years, education was measured in schooling years, farming experience was measured in years, agricultural knowledge was measured in scores, training experience was measured in day, farm size was measured in hectare, annual income was measured in taka, communication exposure was measured in scores, cosmopoliteness was measured in scores, innovativeness was measured in scores, risk orientation was measured in scores, economic motivation was measured in scores, attitude towards modern technology was measured in scores. Constraints faced in climate smart agricultural practices was taken as the dependent variable of the study. A rating scale was used to assess the constraints farmers faced in adopting climate-smart agriculture practices. The scale included 20 items, each representing a potential constraint based on key components of climate-smart agriculture. Respondents were asked to indicate their level of agreement with each item using one of five options: very high, high, medium, low, or very low/no constraint. These responses were assigned weights of 5, 4, 3, 2, and 1, respectively. Each farmer’s total constraint score was calculated by summing the weights of all 20 items. The total possible score ranged from 20 to 100, where a score of 20 indicated very low or no constraints, and a score of 100 indicated very high constraints in adopting climate-smart agriculture practices. Based on the mean and standard deviation of the scores, farmers were categorized into three groups: low, medium, and high levels of constraints faced.
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Figure 1. Map showing the data collection site (Kalapara) at Patuakhali District of Bangladesh.

3. RESULTS AND DISCUSSION
Socio-demographic characteristics profile of the respondent was determined and results presented in Table 1. The results indicated that majority of the farmers were found having middle age (42.6 percent), no formal schooling (68.1 percent), medium farming experience (49.4 percent), medium agricultural knowledge (56.1 percent), no training experience (72.3 percent), small farm size (46.1 percent), low annual income (65.8 percent), medium communication exposure (61.0 percent), medium cosmopoliteness (76.1 percent), medium innovativeness (57.8 percent), medium risk orientation (75.8 percent), medium economic motivation (61.3 percent), medium attitude towards modern technology (70.7 percent).
Table 1. Characteristic profile of the respondents
	Characteristics (Measuring units)
	Range
	Farmers
	Mean
	SD

	
	Possi-ble
	Obser-ved
	Categories
	No
	Perc-ent
	
	

	Age (Year)
	
Unknown
	
23-61
	Young aged (up to 35)
Middle aged (36-50)
Old aged (>50)
	79
132
99
	25.5
42.6
31.9
	
43.45
	
10.86

	Education 
(Year of Schooling)
	

Unknown
	
0-14
	No formal schooling
Primary level 
Secondary level
Above secondary
	211
70
28
1
	68.1
22.5
9.1
0.3
	

1.39
	

2.5


	Farming experience
	
	
	Low farming experience
Low farming experience
Low farming experience 
	129
153
28
	41.6
49.4
9.0
	
21.59
	
7.941

	Agricultural knowledge
	Unknown
	10-29
	Low (Upto 12)
Medium (13 to 22)
High (23 and above) 
	61
184
65


	19.7
56.1
24.2

	
17.73
	
5.63

	Training experience (day)
	Unknown
	
0-6
	No training
With training 
	224
86
	72.3
27.3

	1.09

	1.9

	Farm size (Ha)
	
Unknown
	
0.15-3.20
	Marginal (between 0.02 and 0.2 ha)
Small (between 0.2 and 1 ha)
Medium (between 1 and 3 ha)
Large farmers (above 3 ha)
	19
143
138
10
	6.1
46.1
44.5
3.2
	

1.12
	

0.75

	Annual income
(TK))
	
Unknown
	
64.10-427.22
	Low income (Upto Tk 116)
Medium income (Tk. 116.01 to 232.0)
High income (Tk. 232.01 – 427.22 and above)
	204
86
20
	65.8
27.7
6.5
	
116.05
	
55.06

	Communication exposure
	Unknown
	14-39
	Low (14-17)
Medium (18-29)
High (30-39)
	55
189
66
	17.7
61.0
21.3
	
23.78
	
6.69

	Cosmopoliteness
	Unknown
	3-14
	Low (3)
Medium (4-8)
High (9 and above)
	32
236
42
	10.3
76.1
13.5
	
5.98
	
2.27

	Innovativeness
	Unknown
	11-20
	Low innovativeness (11-14)
Medium innovativeness (15-16)
High innovativeness (17-20)
	33
179
98
	10.6
57.8
31.6
	
15.98
	
1.49

	Risk orientation
	Unknown
	16-38
	Low risk orientation (16-26)
Medium risk orientation (27-32)
High risk orientation (33 and above)
	30
225
45
	9.7
75.8
14.5
	
29.94
	
3.23

	Economic motivation
	Unknown
	13-32
	Low economic motivation (13-18)
Medium economic motivation (19-27)
High economic motivation (28-32)
	56
210
44
	18.1
61.3
14.2
	
22.51
	
4.51

	Attitude towards modern technology 
	Unknown
	13-29
	Low (13-22)
Medium (23-26)
High (27 and above)
	55
219
36
	17.7
70.7
11.6
	
24.06
	
2.20

	Constraints faced in climate smart agricultural practices
	

Unknown
	

47-87
	Low constraints faced (47-58)
Medium constraints faced (59-75)
High constraints faced (76-87)
	69
183
58
	22.26
59.03
18.71
	
67.16
	
8.83



The observed scores of the respondents on constraints of climate smart agricultural practices ranged from 47 to 87, with a mean of 67.16 and a standard deviation of 8.83. The farmers were classified as low constraints faced (47-58), medium constraints faced (59-75, and high constraints faced (76-87) categories based on mean+/- standard deviation given in the table 2.
Table 2. Distribution of respondents according to their constraints faced in adopting climate smart agricultural practices
	Categories (Scores)
	Frequency
	Percentage

	Mean

	SD

	Low constraints faced (47-58)
	69
	22.26
	
67.16
	
8.83

	Medium constraints faced (59-75)
	183
	59.03
	
	

	High constraints faced (76-87)
	58
	18.71
	
	

	Total
	310
	100.00
	
	



Table 2 shows that majority of the respondents i.e. more than fifty per cent (59.03) had medium level constraints of climate smart agricultural practices followed by 22.26 percent low and 18.71 percent high. The findings of the study highlighted that slightly more than three-fourth of the farmers had medium to high constraints of climate smart agricultural practices. This might be due to various factors like unavailability, unawareness, management etc of climate smart agricultural practices to be adopted. 
Relationships of selected characteristics of the farmers and their contribution to dependent variables
The study determined relationships of constraints faced in adopting climate smart agricultural practices of the coastal farmers on climate smart agricultural practices as dependent variables and 13 selected characteristics of the coastal farmers as independent variables discussed below under following sections:
Relationships between selected characteristics (independent variables) and constraints faced in adopting climate smart agricultural practices (dependent variable)
The objectives aimed to explore the relationships of selected characteristics (independent variables) of the coastal farmers with their constraints faced in adopting climate smart agricultural practices (dependent variable). The co-efficient of correlation between the selected independent variables and dependent variable is presented in Table 3.
Table 3. Relationship between selected characteristics of the coastal farmers and Constraints faced in adoption of climate smart agricultural practices
	Variables
	Selected Independent Variables
	Value of correlation coefficient (r)

	





Constraints faced in adopting climate smart agricultural practices
	Age
	-.090

	
	Education
	-.005

	
	Farming experience 
	-.008

	
	Agricultural knowledge
	-0.314**

	
	Training experience
	-0.168**

	
	Farm size
	-0.023

	
	Annual income
	0.010

	
	Communication exposure
	-0.159**

	
	Cosmopoliteness
	-0.185**

	
	Innovativeness
	0.142*

	
	Risk orientation
	0.092

	
	Attitude towards modern agricultural technology
	0.014

	
	Economic motivation
	-0.168**



** Significant at 0.01 level of significance * Significant at 0.05 level of significance
Table 3 indicates that out of selected characteristics, 6 characteristic of which 4 characteristics viz. agricultural knowledge, training experience, communication exposure, and cosmopoiteness showed negative significant relationship and rest 2 characteristics innovativeness, and economic motivation showed positive significant relationships with constraints in adoption of climate smart agricultural practices (dependent variable).
Contribution of selected characteristics to constraints in adoption of climate smart agricultural practices
The coefficients of correlation indicate the linear relationship between the two variables. It did not reveal the contribution of independent variables i.e. characteristics of farmers to dependent variable i.e. constraints in adoption of climate smart agricultural practices. Therefore, linear multiple regression analysis was done to determine the contribution of various characteristics of coastal farmers to their constraints in adoption of climate smart agricultural practices. Only those variables, which had significant relationship with constraints in adoption of climate smart agricultural practices, were included in the regression model. Thus, a total of 6 characteristics namely agricultural knowledge, training experience, communication exposure, cosmopoliteness, innovativeness, and economic motivation were included in the model. The results of regression analysis are presented in the Table 4.
Out of six variables the regression coefficients of only three variables viz. agricultural knowledge, comopoliteness and economic motivation were statistically significant indicating that these variables had significant contribution to the variation in constraints faced in adoption of climate smart agricultural practices by the coastal farmers. The other three variables viz. communication exposure, training experience, innovativeness had no significant contribution to the same.
Thus, results of multiple regression analysis and the findings are presented in the Table 5. It was observed that, the 3 variables namely agricultural knowledge, cosmopoliteness and economic motivation were entered into the regression model which combinedly accounted for 19.9 of the total variation in constraints faced. The F value was 12.522, which was significant at 0.000 level of probability.
Table 4. Regression coefficients of the selected characteristics of the farmers with constraints faced for adoption of climate smart agricultural their practices
	
Variable entered

	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	62.809
	5.601
	
	11.214
	.000

	Agril. knowledge
	-.420
	.086
	-.268
	-4.912
	.000

	Training
	-.498
	.277
	-.113
	-1.795
	.074

	Communication exposure
	-.069
	.087
	-.052
	-.794
	.428

	Cosmopoliteness
	-.805
	.203
	-.208
	-3.958
	.000

	Innovativeness
	.608
	.312
	.103
	1.950
	.052

	Economic motivation
	.403
	.106
	.206
	3.797
	.000

	
	R2= 19.9            F, 12.522           P= .000



In this connection, therefore, rejecting the concerned null hypotheses and the researcher concluded that each of the factors had significant contribution to constraints faced of farmers. In other words, the coastal farmers who had high agricultural knowledge, and high cosmoploiteness had low level constraints faced and farmers who had high economic motivation had high constraints. Mishra (2024) also reported the similar findings regarding constraints faced in the adoption of climate smart agricultural practices.
The unique contribution of each three variables was also determined by taking the changes in R² value occurred for entry of a particular variable in the step-wise regression model .The results are shown in Table 5. The variables together could explain 18.7 of the total variation in the constraints faced in adoption of climate smart agricultural practices the coastal farmers. Agricultural knowledge alone contributed 9.8 percent of the variation. The rest variation were from cosmopoliteness (3.4 percent), economic motivation (3.9 percent) and training experience (1.6 percent).
Table 5. Change in multiple R2 for enter of a variable into the stepwise multiple regression model for constraints faced in adoption of climate smart agricultural practices
	Model
	Variables entered in the model

	R2
	Adjusted R2
	Change in R2
	Variation explained (percent)
	Level of significance

	Constant+X4
	Agricultural knowledge
	.098
	.095
	.098
	9.8
	.000

	Constant+ X4+X10
	Agricultural knowledge + Cosmopoliteness 
	.133
	.127
	.034
	3.4
	.001

	Constant+ X4+X10+X13
	Agricultural knowledge + Cosmopoliteness + economic motivation
	.172
	164
	.039
	3.9
	.000

	Constant+ X4+X10+X13+X5
	Agricultural knowledge + Cosmopoliteness + economic motivation + Training exposure 
	.187
	.177
	.016
	1.6
	.016



The major contributions of the influencing variables are discussed below:
Agricultural knowledge
In case of agricultural knowledge, a negative significant contribution was found with constraints faced of the coastal farmers. The observed value of "r" (-0.314**) indicated the statistically negatively significant relation between agricultural knowledge and constraints faced. It meant that the farmers with higher agricultural knowledge had lower constraints faced.
Economic motivation
The high economic motivation of the farmers might influence them to manipulate available resources to the extent. The higher manipulation of farming resources is likely to help in increasing thrust, which ultimately leads to take initiative to solve problem resulting the mitigation of constraints in adoption of climate smart agricultural practices. The observed value of "r" (r =-0.168** ) indicated the statistically negatively significant relation between economic motivation and constraints faced. It means that the more the economic motivation of the farmers the lower likely is constraints faced.
Table 6. Rank order of the constraints faced by the farmers in adoption of climate-smart agricultural practices.  
	Sl. No.
	Constraints Faced
	Mean score
	Rank order

	01.
	Lack of proper knowledge and information about climate smart agricultural practices
	3.49
	1st

	02.
	Saline water intrusion  hampering crop cultivation
	3.46
	2nd

	03.
	High price of medicine and vaccine for the livestock due to adverse climate
	3.45
	3rd

	04.
	Adopting practices of diversified crop cultivation due to climate change issues 
and animal breed.
	3.43
	4th

	05.
	Unable to take measures for Crop damage due to adverse climate
	3.42
	5th

	06.
	Unavailability of medicine and services for the livestock in the time of adverse climate
	3.41
	6th

	07.
	Lack of proper knowledge about inter-cropping to adopt.
	3.4
	7th

	08.
	Adopting practices due to climate change effect for livestock production.
	3.39
	8th

	09.
	Efficient use of inorganic fertilizer due to lack  of knowledge
	3.38
	9th

	10.
	Lack of knowledge on weed and pest management.
	3.36
	10th

	11.
	Lack of information on changing planting dates.
	3.35
	11th

	12.
	Saline water intrusion  hampering fish culture due to adverse climate
	3.33
	12th

	13.
	Lack of Proper irrigation management facilities.
	3.32
	13th

	14.
	Lack of Water, low Fish production practices
	3.3
	14th

	15.
	Adopting practices to control major disease of livestock due to climate change
	3.29
	15th

	16.
	Unavailability of practices to protect fish flash out due to frequent cyclone
	3.27
	16th

	17.
	Lack of suitable climate smart fish species for temperature rise and fall 
	3.25
	17th

	18.
	Lack of suitable measure towards higher level disease incidence
	3.23
	18th

	19.
	Lack of proper extension services for climate change issues
	3.2
	19th

	20.
	High price of inputs of climate smart agriculture practices.
	3.0
	20th



Table 6 presents the rank order of constraints encountered by farmers in adopting climate-smart agricultural practices, based on mean scores reflecting their severity. The most critical constraint identified is the lack of proper knowledge and information about climate-smart agricultural practices (mean score: 3.49), highlighting a significant knowledge gap. This is closely followed by saline water intrusion hampering crop cultivation (3.46) and the high price of medicine and vaccines for livestock due to adverse climate (3.45), indicating both environmental and economic barriers. Constraints related to crop diversification, climate-induced livestock challenges, and unavailability of timely livestock services also ranked high. Lower-ranked issues include the high price of inputs (3.0), lack of proper extension services (3.2), and lack of suitable climate-smart fish species (3.25), suggesting that while these are concerns, they are perceived as comparatively less pressing by the farmers. Overall, the results emphasize the need for enhanced knowledge dissemination, infrastructural support, and cost-effective interventions to promote the adoption of climate-resilient practices.
4. SUMMARY AND CONCLUSION
This study aimed to explore the constraints faced by coastal farmers of Southern Bangladesh in adopting climate-smart agricultural (CSA) practices by examining their socio-economic characteristics and identifying the key barriers that limit effective implementation. The findings offered meaningful insights into the multifaceted challenges that hinder CSA adoption, highlighting both personal and systemic limitations faced by farming communities in the coastal region. Major challenges included inadequate access to agricultural knowledge, limited training opportunities, weak communication, infrastructure, and socio-economic constraints that reduce the farmers’ adaptive capacity. The study further emphasized the role of individual traits- such as exposure to new ideas, motivation, and connectivity- in shaping the degree to which farmers experience or overcome these constraints. These findings underscore the importance of creating enabling environments that address both informational and structural barriers. The insights from this study can support policymakers, agricultural extension services, and development practitioners in formulating inclusive and responsive strategies to promote CSA practices. Strengthening farmer education, expanding access to training, and investing in rural infrastructure are essential steps toward improving resilience in coastal agriculture. By addressing these barriers, the study contributes to the broader goal of enhancing climate resilience, promoting sustainable agricultural transformation, and improving the livelihoods of coastal farmers amid increasing climate challenges.
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