



Farmers’ Attitude towards Climate Smart Agriculture Technologies under National Agricultural Technology Program 
ABSTRACT
The aim of study was to assess the socio-demographic characteristics of farmers, to determine the farmers’ attitude towards Climate Smart Agriculture (CSA) technologies as well as to explore the relationship between the characteristics of farmers and attitude to CSA technologies. The primary data were collected using pre-tested interview schedule from a sample of 98 farmers. Besides the descriptive statistical parameter, Pearson’s Product Moment Correlation Coefficient (r) was used for statistical analysis. Findings indicated the highest proportion (77.6%) of the farmers had moderately favorable attitude followed by 11.2% highly favorable attitude and similarly 11.2% slightly favorable attitude towards CSA technologies. Rank order of farmers’ attitude towards climate smart technologies indicated that the statements such as “vermi-compost increases the productivity of crop” ranked 1st while “regular monitoring for eco-friendly cultivation is difficult” had 2nd position. According to the computed correlation coefficients (r) value, among 10 socio-demographic characteristics of farmers, five characteristics such as education, farm size, annual income, organizational participation, and extension media contact had positive significant relationship with attitude of farmers towards CSA technologies. On the other hand, the rest characteristics such age, family size, training received, credit received, and farming experience had no significant relationship with attitude of farmers towards CSA technologies. The highest problem faced by the farmers in implementing climate smart technologies was found on ‘price of vermi species is high and not easily available’. It is recommended that problems faced by the farmers should give emphasis and be overcome during executing the programs of climate-smart agricultural technologies. However, Government and non-government organizations should take necessary steps to maximize individual, group and mass contact methods on CSA technologies as well as to increase the opportunities for organizational participation, training and credit facilities. 
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1. INTRODUCTION
Bangladesh is mainly an agricultural-based country. The development of agriculture means development of the country.  Firstly, the government predicts that with a high growth rate of 1.59 %, the total population will rise to approximately 265 million by 2050, putting increasing pressure on scarce resources (land and forest) for additional demand of food and energy [1]. So, crop productivity needs to be increased to make enough food available to feed the growing world population and secondly, natural resources need to be managed more efficiently without causing ecological imbalance [2].  

Secondly, the green revolution approach has increased the yield of cereals over the last few decades. For instance, Bangladesh has made imaginary progress in agricultural sector due to increase of crop production. This achievement is primarily attributed by the adoption of high-yielding crop varieties, deep water irrigation, and the utilization of chemical fertilizers and pesticides [3]. Now the major problems are land degradation and the instability of agricultural productivity. Conventional agriculture fully depends on the external inputs like chemical fertilizers for productivity and synthetic pesticides for pest management. Such pesticides pollute the environment and cause various kinds of health problems among the consumers [4]. The farmers are still applying high dose of chemical fertilizers and pesticides for crop production, but they are not getting satisfactory yield. The government plays a leading role in their development due to centralized modes of operation and constricted resources [5].  
National Agricultural Technology Program (NATP) is a dynamic project of introducing major changes in the agricultural research and extension systems of Bangladesh, besides developing farmers capabilities to meet future challenges. The objective of the Second Phase of the NATP Project is to increase the agricultural productivity of smallholder farms and improve smallholder farmers’ access to markets.  The first phase of NATP was initiated in July 2007 and closed in December 2014. NATP-phase 1 has significant achievements in generating technologies, increasing the effectiveness of extension and research systems, development of supply chains and broadening linkages between research-extension-farmers across the project areas. Based on the experience of NATP-1, the World Bank, jointly with IFAD (International Fund for agricultural Development) and USAID (United States Agency for International Development), decided to provide financial support to NATP [6]. 
The NATP-Phase II aims to support some one million poor, small and marginal farmers. These small-scale farmers will benefit from stronger linkages with research, on-farm demonstrations of improved technologies, training and skills development, agricultural extension services, and co-funding productive assets. The Department of Agricultural Extension (DAE) has been implementing the NATP project to promote an integrated approach to help farmers achieve food security through the dissemination of Climate Smart Agricultural (CSA) technologies. The CSA connotes three main objectives such as sustainable increases in productivity, adaptation to climate change and mitigating the Green House Gas (GHG) emission [7, 8].  

Policy directions and recommendations towards increasing production can only be made after studying the socio-economic characteristics of the farmers. Further, it is important to determine the attitude of the farmers towards climate smart technologies. But very limited research has been done determining the attitude of the farmers towards practicing Climate Smart Agricultural (CSA) technologies. Therefore, the major focus of this research is to determine the attitude of the farmers towards CSA technologies under NATP. The specific objectives are a) to determine some selected characteristics of the farmers; b) To determine the attitude of the farmers towards climate smart technologies; c) to explore the relationship between the selected characteristics of NATP farmers and their attitude towards climate smart technologies; and d) to determine the problems faced by the farmers in implementing climate smart technologies under NATP.
2. METHODOLOGY
2.1 Study area, Population and Sampling Technique
The study was conducted in Biral Upazila under Dinajpur district. The geographical location of the study area is at 25.633°N and 89°50′ E. Dinajpur district is in the northern Bangladesh and stands on the river Punarbhaba.  An updated list of 300 farmers was collected from Upazila Agricultural Office record with the help of Agriculture Extension Officer and Sub Assistant Agriculture officer. Out of them a sample of 98 (32.0 % of population) farmers was selected random sampling method. 
2.2 Data Collection and Analysis
Data was collected by using the pretested interview schedule. The researchers first established rapport with the respondents and clearly explained the objectives of the study by using local language as far as possible. As a result, the respondents were furnished with proper responses to the questions and statements without any hesitation. The SPSS computer program was used for analyzing data. Various descriptive statistical measures such as frequency, number, percentage, mean, standard deviation and rank order were used for categorization and describing the variables. Pearson's Product Moment Correlation Coefficient (r) was used for testing the relationships between the variables concerned. At least 5 % (P=0.05) level of probability was used as a basis for rejection of the null-hypotheses throughout the study.

2.3 Measurement of Attitude of farmers towards climate smart technologies

Attitude of NATP farmers towards climate smart technologies was the focus or dependent variable. This variable was measured by five-point Likert scale, a scale developed by Likert [9]. About Eighteen (18) statements on smart climate technologies were asked to the respondents. The number of positive statements was 13 and that of negative statements was 5. The positive and negative items were arranged randomly in the schedule to facilitate the respondents’ real attitude to be revealed. The respondents were asked to indicate for each of the statements whether they strongly agree, agree, undecided, disagree and strongly disagree with a corresponding score of 5, 4, 3, 2 and 1 for the positive items and vice versa for the negative items.
The score of a respondent’s attitude towards positive and negative statements of climate smart practices was computed by summing his responses to all the items. Hence, scores of the respondents can range from 18 to 90; 18 indicating highly unfavorable attitude and 90 highly favorable attitudes towards climate smart technologies under NATP. Beside this there was also calculated Attitude Index (AI) and Rank Order (RO) towards climate smart technologies under NATP. The score of individual questions against the statement strongly agreed, agreed, undecided, disagreed and strongly disagreed was computed by summing all responses was indicated as Attitude Index (Al). The scores of AI against the 18 questions were arranged with highest scores to lowest scores and was distributed as Rank Order (RO) 1 to 18 respectively. The following formula was followed to calculate AI: 

Attitude Index (AI) for positive statements = FSA × 5 + FA × 4 + FU × 3 + FD × 2 + FSD × 1

Whereas,

FSA= Frequency of respondents with ‘strongly agreed’

FA= Frequency of respondents with ‘agreed’

FU= Frequency of respondents with ‘undecided’

FD= Frequency of respondents with ‘disagreed’

FSD= Frequency of respondents with ‘strongly disagreed’

Attitude Index (AI) for negative statements = FSA × 1 + FA × 2 + FU × 3 + FD × 4 + FSD × 5

Whereas,

FSA= Frequency of respondents ‘strongly agreed’
FA= Frequency of respondents ‘agreed’
FU= Frequency of respondents ‘undecided’
FD= Frequency of respondents ‘disagreed’
FSD= Frequency of respondents ‘strongly disagreed’

Where, the Attitude Index (AI) value can range from 98 to 490.
3. RESULTS AND DISCUSSION
3.1 Socio-Demographic Characteristics of the Farmers

In total 10 characteristics of the farmers were selected to determine their relationships with their attitude of farmers towards climate-smart agricultural technologies. The selected characteristics included their age, education, family size, farm size, annual income, training received, credit received, organizational participation, extension media contact and farming experience (Table 1).

3.1.1 Age

More than half (59.2%) of the farmers were young aged compared to 39.8% of them being middle aged and 1.0 % old. About 99.0 % of the farmers were young to middle aged (Table 1). This indicates young people have more favorable attitude towards smart climate technologies than other aged people.
3.1.2 Education
About 18.4 % farmers can signature only and only 8.2 % of the farmers had above secondary level educated. Thus, the overwhelming majority (73.4%) of farmers had education ranging from primary to secondary level (Table 1). Education helps individuals to become rational, conscious and to get useful information to solve their daily working problems through sources of information. It might help to improve their knowledge in practicing climate smart technologies.
3.1.3 Family size

Data presented in Table 1 indicated that overwhelming majority (79.6%) of the farmers had small to medium sized families. Family is a fundamental social unit or social grouping. The members of which are united by bonds of kinship. Family background directly or indirectly influences a person’s behavior, social position and outlook on life.

3.1.4 Farm size
Data in Table 1 showed that majority of the farmers (88.8%) were categorized as marginal to small scale farmers, while 5.1% of farmers were medium farm size. There were no large farmers categories. Farm size of the people is being fragmented day by day through generation to generation. To have a reasonable standard of living these farmers must be able to have high yield of crops per hectare and increase their cultivation intensity.
Table 1. Descriptive statistics of socio-demographic characteristics of the farmers
	Characteristics
	Range
	Categories
	Respondents
	Mean
	SD

	
	Possible
	Observed
	
	No.
	%
	
	

	Age

(No. of year)
	Unknown
	23-52
	Young aged (≤35)
	58
	59.2
	35.58
	6.66

	
	
	
	Middle aged (36-50)
	39
	39.8
	
	

	
	
	
	Old (≥51)
	1
	1.0
	
	

	Education (Year of schooling)
	Unknown
	0.5-17
	Illiterate (0)
	0
	0.0
	6.18
	3.77

	
	
	
	Can sign only (0.5)
	18
	18.4
	
	

	
	
	
	Primary level (1-5)
	32
	32.6
	
	

	
	
	
	Secondary level (6-10)
	40
	40.8
	
	

	
	
	
	Above SSC (≥11)
	8
	8.2
	
	

	Family size

(No. of

Members)
	Unknown
	3-11


	Small (≤ 4)
	38
	38.8
	    5.42
	1.71

	
	
	
	Medium (5-6)
	40
	40.8
	
	

	
	
	
	Large (≥6)
	20
	    20.4
	
	

	Farm size (Hectare)
	Unknown
	0.01-2.40
	Landless (<0.02)
	     6
	6.1
	0.27
	0.39

	
	
	
	Marginal (0.02-0.20)
	   48
	49.0
	
	

	
	
	
	Small (0.20-1.0)
	39
	    39.8
	
	

	
	
	
	Medium (1.0-3.0)
	5
	5.1
	
	

	
	
	
	Large (>3.0)
	0
	      0
	
	

	Annual income 
(000’ Tk.)
	Unknown
	30-300
	Low (≤35)
	5
	5.1
	66.95
	32.31

	
	
	
	Medium (36-99)
	84
	85.7
	
	

	
	
	
	High (≥100)
	9
	9.2
	
	

	Training received (Days)
	Unknown
	0-5
	No (0)
	10
	10.2
	2.38
	1.23

	
	
	
	Short (≤2)
	56
	57.2
	
	

	
	
	
	Medium (3-4)
	25
	25.5
	
	

	
	
	
	High (≥5)
	7
	7.1
	
	

	Credit received (000’ Tk.)
	Unknown
	0-200
	No (0)
	26
	26.5
	26.59
	30.08

	
	
	
	Low (≤6)
	65
	66.3
	
	

	
	
	
	Medium (68-134)
	6
	6.18
	
	

	
	
	
	High (≥135)
	1
	1.02
	
	

	Organizational participation (Score)
	0-8
	0-5
	No (0)
	5
	5.1
	13.9
	1.00

	
	
	
	Low (≤2)
	81
	82.7
	
	

	
	
	
	Medium (7-12)
	10
	10.16
	
	

	
	
	
	High (≥5)
	2
	2.04
	
	

	Extension media contact (Score)
	0-36
	8-33
	Low (≤12)
	7
	7.1
	20.77
	4.88

	
	
	
	Medium (13-24)
	76
	77.6
	
	

	
	
	
	High (≥25)
	15
	15.3
	
	

	Farming experience (Score)
	Unknown
	2-30
	Low (≤4)
	3
	3.1
	8.81
	4.57

	
	
	
	Medium (5-13)
	83
	84.7
	
	

	
	
	
	High (≥14)
	12
	12.2
	
	


3.1.5 Annual income

Annual household income of the farmers ranged from 30-300 thousand taka, the mean being Tk. 66.95 thousand and standard deviation 32.31. Data in Table 1 revealed that the majority (85.7 %) of the farmers had medium income and only 9.2% had high income. Thus, most farmers had medium household annual income. 
3.1.6 Training received

Data contained in Table 1 showed that more than half (57.2%) of the farmers had short training received compared to 25.5% and 7.1% having medium and high training received respectively. About 10.2 % of farmers had no training in the study area. Training increases knowledge and skills of the farmers in a specific subject matter area especially practicing climate smart technologies. 

3.1.7 Credit received 

Data presented in Table 1 showed that 66.3% of the farmers received low credit compared to 6.18% and 1.02% having medium and high credit access respectively. About 26.5% of farmers had not received credit in the study area. Thus, about 92.8 % farmers had zero to low credit access.
3.1.8 Organizational participation

The findings revealed in Table 1 that slightly more than two-thirds portion (82.7%) of the farmers had low organizational participation, while 10.16% medium, 2.04% high and 5.1% had no organizational participation. Thus, overwhelming majority (92.9%) of the farmers had low to medium organizational participation.

3.1.9 Extension media contact

Data contained in Table. 1 indicated that more than three-fourth (77.6 %) of the farmers had medium contact with extension media as compared to 15.3 % and only 7.1 % having high and low contact with extension media respectively. Thus, overwhelming majority (92.9%) of farmers had medium to high contact with extension media. Extension media exposure is a very effective source of receiving information about various new technologies and climate smart practices.
3.1.10 Farming experience

Data contained in Table. 1 indicated that above two-thirds proportion (84.7 %) of the farmers had medium experience of farming as compared to 12.2 % and 3.1 % having high and low experience respectively. The overwhelming majority (87.8 %) farmers had low to medium experience.

3.2 Farmers’ Attitude towards CSA Technologies 

Farmers’ attitude towards climate smart technologies ranged from 45-85 whereas the possible ranged 18-90. The mean of farmers’ attitude was 70.52 with a standard deviation of 5.12. Considering mean and standard deviation farmers were classified into three categories as: “slightly favorable” (18-65), “moderately favorable” and (66-75), “highly favorable” (≥76).  Data presented in Table 2 indicated that more than three-fourths (77.6 %) of the farmers had medium favorable attitude towards climate smart technologies while 11.2% had a highly favorable attitude and rest 11.2 % had slightly favorable attitude. It was found that majority of farmers (88.8%) showed moderate and highly favorable attitude towards climate smart technologies. These findings could be supported by several literatures [10, 11, 12, 13].

Table 2. Overall distributions of farmers based on their attitude towards CSA technologies 
	Range
	Categories
	Respondents (N=98)
	Mean
	SD

	Possible
	Observed
	
	Number
	%
	
	

	18-90
	45-85
	Slightly favorable (18-65)
	11
	11.2
	70.52
	5.12

	
	
	Moderately favorable (66-75)
	76
	77.6
	
	

	
	
	Highly favorable (≥76)
	11
	11.2
	
	


3.3 Rank Order of statements of CSA based on Attitude Index (AI) 
Data contained in Table 3 revealed that the statements such as “vermi-compost increases the productivity of crop” had AI value of 456 ranked as 1st. This is because vermicompost improves soil fertility and it is environmentally friendly organic fertilizer. “Regular monitoring for eco-friendly cultivation is difficult” had AI value of 435 and ranked as 2nd. This is due to frequent monitoring is needed using climate smart technologies. The statement “green manuring increases nitrogen in soil” had AI value 422 and ranked as 3rd. This is because green manure enriches soil nitrogen. It ensures soil health and increases soil productivity. Data contained in Table.3 revealed that the statement “Indigenous knowledge helps eco-friendly crop production” is the bottom ranked statement in the attitude index table having AI value is 209. This is because farmers were unaware of using indigenous knowledge properly.
Table 3.  Rank order of the statements of CSA based on Attitude Index (AI) 
	Sl.

No.
	Statements
	Frequency of respondent
	
	

	
	
	SA
	A
	NO
	DA
	SD
	AI
	RO

	1.(+)
	Vermi-compost increases the productivity of crop
	68
	26
	4
	0
	0
	456
	1st

	2.(-)
	Price of initial vermi species is high.
	7
	39
	42
	0
	0
	260
	16th

	3.(+)
	Perching is very easy pest control technique
	26
	65
	7
	0
	0
	411
	7th

	4.(+)
	Quick compost increases soil microbial activity
	15
	72
	9
	2
	0
	394
	11.5th

	5.(-)
	Installation of initial pheromone trap is costly
	3
	13
	19
	6
	57
	395
	10th

	6.(+)
	Insect pheromone trap is environmentally friendly  
	16
	71
	9
	1
	1
	394
	11.5th

	7.(+)
	Mulching helps to conserve soil moisture
	21
	68
	8
	1
	0
	403
	9th

	8(+)
	Farmyard manure is helpful to reduce waste of homestead
	36
	54
	6
	2
	0
	418
	4th

	9(+)
	Eco-friendly cultivated vegetables are safe for health
	32
	59
	6
	1
	0
	416
	5th

	10.(-)
	Regular monitoring for eco-friendly cultivation is difficult
	5
	7
	4
	6
	76
	435
	2nd

	11.(+)
	Resistant varieties reduce insect and pest attack
	24
	35
	38
	0
	1
	375
	14th

	12.(+)
	Crop rotation reduces insects and pest attack
	29
	61
	8
	0
	0
	413
	6th

	13.(-)
	Large amount compost is needed than chemical fertilizers
	14
	64
	9
	4
	7
	220
	17th

	14.(+)
	Use of light trap reduces pest attack
	18
	67
	10
	2
	1
	393
	13th

	15.(+)
	Green manuring increases nitrogen in soil
	35
	58
	5
	0
	0
	422
	3rd

	16.(+)
	Indigenous knowledge helps eco-friendly crop production 
	2
	1
	15
	70
	10
	209
	18th

	17.(-)
	Use of raw cowdung is harmful for crop
	11
	33
	9
	6
	39
	323
	15th

	18.(+)
	NATP ensures eco-friendly agriculture
	25
	65
	5
	1
	2
	404
	8th


3.4 Relationship between Farmers’ Characteristics and Attitude towards CSA Technologies
The purpose of this section was to explore the relationships between each of the selected characteristics of the farmers and their attitude towards climate smart technologies. Pearson’s Product Moment Correlation Co-efficient ‘r’ was used to indicate the relationship between any two variables. A finding in Table 4 indicated that education, farm size, annual income, organizational participation and extension media contact significant relationship between education and farmers’ attitude towards CSA technologies. Similar findings were also observed by different researchers [10,14]. Farmers having higher education are more progressive and innovative than those of illiterate. Thus, education could play a significant role for high attitude towards climate smart technologies. It is quite logical that educated people are conscious about eco-friendly agricultural development. Similarly, with the increasing of the farm size and annual income attitude of the farmers increased. In addition, extension media contact and organizational affiliation significantly affect the farmers’ attitude towards climate smart technologies. On the other hand, rest of the characteristics of farmers such as age, family size, training received, credit received, and farming experience had no influence with their attitude towards climate smart technologies. 
Table 4. Correlation between attitude towards CSA technologies and selected characteristics

	Focus Issue/Dependent Variable
	Selected Characteristics
	Correlation Value of ‘r’ with 96 df

	Farmer’s attitude towards climate smart technologies
	Age
	-0.178

	
	Education
	0.512**

	
	Family size
	-0.035

	
	Farm size
	0.284**

	
	Annual income
	0.254*

	
	Training received
	0.096

	
	Credit received
	0.040

	
	Organizational participation
	0.457**

	
	Extension media contact
	0.357**

	
	Farming experience
	0.137


**, Correlation is significant at the 0.01 level and *, Correlation is significant at the 0.05 level.

3.5 Problems Faced by Farmers Practicing CSA Technologies

Data presented in Table 5 showed that more than two thirds of farmers cited their opinion to the problems in response to ‘price of vermi species is high and it is not easily available’ as 1st ranked problem followed by ‘Lack of agricultural information’ as 2nd ranked problem and followed by ‘lack of training facility’ as 3rd ranked. ‘Excessive monitoring is needed’ as bottom ranked and 8th among the problems cited by the farmers using smart climate technologies. These findings are aligned to several findings [15, 16].  
Table 5.  Rank order of problems faced by the farmers practicing CSA technologies
	Problems
	No. of Citation
	%
	Ranking

	Price of vermi species is high and not easily available
	76
	77.55
	1st

	Lack of agricultural information
	71
	72.45
	2nd

	Lack of training facility
	67
	68.37
	3rd

	Lack of improved varieties seed
	64
	65.31
	4th

	Low yield due to application of bio-pesticide
	58
	59.18
	5th

	Insufficient knowledge about climate change
	47
	47.96
	6th

	Preparation of organic manure needs more time
	36
	36.73
	     7th

	Excessive monitoring is needed
	25
	25.51
	8th


4. CONCLUSION 
More than three-fourths of the farmers had moderately favorable attitude towards climate- smart agricultural technologies. Thus, it may be therefore concluded that farmers are interested in practicing climate smart technologies. Most of the farmers had low organizational participation, training received, and credit received. So, there is ample scope to work in organizational participation, training received opportunities in the study area. Among the ten selected characteristics of the farmers, five (5) namely educational qualification, farm size, annual household income, organizational participation and extension media contact of the farmers had positive significant relationships with their attitude towards climate smart technologies. It may, therefore, be concluded that the above characteristics of the farmers significantly contributed to increasing the attitude towards climate smart technologies. The highest problem faced by the farmers in implementing climate smart technologies was found on ‘Price of vermi species is high and not easily available’. They cannot use vermi-compost because vermi species is costly and not easily available in local market. It is recommended that problems faced by the farmers should give emphasis and be overcome during executing the programs of climate-smart agricultural technologies. However, Government and non-government organizations should take necessary steps to increase training, credit facilities and organization participation among the farmers. In addition, proper steps should be taken by the concerned authorities like the Department of Agricultural Extension (DAE) to maximize individual, group and mass contact methods like farm and home visit, results and method demonstrations and TV programs on climate smart technologies. 
CONSENT: As per international standard informed and written consent has been collected and preserved by the authors. 
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