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                                                                    ABSTRACT
Despite the importance of adopting modern agricultural technologies to improve rural livelihoods, there lacks of studies specially focus on char farmers. The study aims to investigate the use of recommended technology by the farmers of Char land and the factors that significantly influence farmers’ use of recommended farming technology. Data were collected from randomly selected 150 farmers live in the char land of northern Bangladesh. A face to face interview schedule followed by a structured questionnaire was used to collect data. Descriptive statistics, paired t-test and multiple regression analysis was done to interpret the data. Most of the respondents (78.6%) had tended to low to medium level users of recommended farming technology. The use of technology had positive and significant impact on farmers’ income. Among 13 independent variables only five variables namely, age, annual family income, attitude towards technology, organizational participation and problem faced are together explained 72.4% of the total variance of significant usages of recommended technology. The result indicates higher these variables the higher the use of recommend technology. The study proposed suggestions for policy formation to improve char farmers livelihood through the wider use of recommended farming technology. 

Key words: Farming technologies, agriculture, char land, farm income, farmers’ livelihood 

1. INTRODUCTION

Technology is very much important for its economic progress of any country. Firstly, technologically advanced countries have been progressively rich due to their faster growth rates. Secondly, in countries doing improvement in research and development has been achieved in a consistent positive and high manner throughout almost all disciplines and industries. Thirdly, rural people require a source of income so that they can provide for themselves and their families. Income generation has been considered to be essential for economic growth and technological factors have contributed to the creation of employment opportunities for rural people not only in agriculture but also in other fields. For many low-income developing countries, agriculture is the largest sector in the economy and in total employment because of agriculture can serve as a catalyst to economic growth, create jobs, in addition to undoubtable outcomes of poverty reduction and improvement in food and nutrition security (Zhang et al, 2020).

The majority people of Bangladesh live in rural areas. Agriculture, irrigation, energy, health, education, employment, and transportation all require the use of information technology to bring about substantial changes in the rural sector. To carry out successful decentralized planning, it is necessary to have information on local resources, skills, and experience. Agriculture sector is a primary source of livelihood for majority of the population. The most prominent pathways to enhance their income is the use of modern technologies.  For agricultural development technologies like fertilizers, water supply, transportation and energy is required. Disaster warning for farmers, minor irrigation, water targeting for drinking water, wasteland identification, vegetation mapping, drought monitoring, and other uses of remote sensing technologies abound. A recent breakthrough is the use of satellite data to anticipate improved livelihood in coastal locations (Jayadatta et al, 2021). This will be especially useful in char regions. However, the char areas are the most prominent area which apart from the mainland. Chars usually form in wide rivers or char land is newly emerged land formed by river sediment accretion (Khatun et al , 2024).  Nearly 160 million (4-5% of the total population) people live in char land (Islam, 2018). With the increase in number of settlers in chars have been creating various problems those are essential to resolve on priority basis. Even fundamental material necessities for local well-being, such as food, fuel wood, and so on, have been shown to have dramatically decreased. The local economy and people's well-being have deteriorated. 
(Khatun et al, 2024). 

The major problems of the char landers are frequent shift and relocation, landlessness, acute poverty, epidemic diseases, lawlessness—above all things are become more aggravated by the notions of cruel natural disasters. In addition, it is also noticed that around 80% of the char land inhabitants are actually ultra–poor (Islam et al., 2017). New technology which are offered to char households reaches those areas lately. Sometimes people of those char areas do not willingly adopt improved technology due to lack of proper training or unviability of inputs. Solutions to these problems require approaches that help poor households of chars to make best use to their available resources and cope better way with the challenging environment. 

There are several technologies like tractor, power tiller, seed fertilizer rill, modern irrigation method, threshing machine, use of green manure in  crop field, etc accessible in Bangladesh; but, for efficient application, enough science and technology, and well planned labour should be distributed throughout the country. The rate of technology adaptation depends on the diverse agro-economic and socio political factor (Mita et al, 2022). Unfortunately, the use of the recommended technologies in farming system has not increased sufficiently due to the slow rate of adoption (Faruque et al, 2018). Most farmers do not follow the recommended guidelines on soil testing and the use of fertilizer (Daily Star, 2016). They rely mostly on traditional farming practices tacitly acquired through experience and knowledge passed down from one generation to the next (Rahman & Zhang, 2018). This is more problematic in case of char inhabitants.

Therefore, It is urgently required to establish the adequate technology transfer methods and understanding of what technologies are required and acceptable in char. Different NGOs worked in char especially northern region of Bangladesh. Different institute also study with the problems in chars. However, the adoption of modern technologies in char land is considered as a problem. Sharma & Shing (2015) pointed that without technological progress in agriculture, rural progress have not adequate for social advancement. While several studies have examined technology adoption in rural Bangladesh, few have focused on the socio-economic and behavioral determinants influencing technology use in isolated char regions. Given the importance of agriculture and rural development in Bangladeshi’s economy, the researchers have sought to investigate the degree of use of technology in vulnerable areas like Char. The study aims to investigate farmers’ use of technology including recent trends of technology use in the area, farmers socio-economic characteristics, factors influence farmers use of technology and the impact of technology use.                                               
2. METHODOLOGY
Study Area 
The study was conducted in two districts of Bangladesh namely   Nilphamary and Kurigram districts. One upazila namely Dimla from Nilphamary district and one upazilla namely Chilmari from Kurigram district were selected purposively. Three villages from each upazilla namely Vendabari, Chatunama, Baishpukur villages from Khalisha chapani unions and Kajoldanga, Datiapara and Miyapara villages from Chilmari unions were randomly selected. So, the six villages from each upazillas were selected as the locale of the study. Among all the districts of northern region, the percentage of people below the poverty line was higher in Nilphamary and Kurigram districts (Poverty Map, 2016).  
Population and Sampling design 
There were 1503 farmers in the selected villages of Nilphamary and Kurigram district which constituted the population of the study. Ten (10) percent of population was considered as sample for the study. Thus the sample size was 150. Due to time, financial and other logistic constraints, we were limited with this number of sample respondents. However, beside sample size, a reserve list of 20 farmers was made available in case of non-availability of the sampled farmers for interview.

Measurement of Variables 
The study considered two types of variables such as independent and dependent variables. Independent variables are farmers’ selected 12 socio-economic characteristics and dependent variable is farmers’ use of recommended technology. The measuring unit of the independent variables is shown in Table 2. Extent of significant usages of recommended technology of a respondent refers to active involvement of technology in their field for production. To assess the extent of significant usages of technologies, at first 10 technologies that were practiced in the study areas were selected.  Then a 4-point rating scale was used to measure their usages of technologies. Respondent were asked about their level of usages in high, medium, low and no use at all. Points were awarded for each response, with sufficient scoring as the 3, 2, 1 and 0 respectively. So, a respondent’s score was ranged from 0 to 48, where, 0 indicates no use and 48 indicates high level  use of technology. 

Data Collection and Analysis 
[bookmark: _Hlk180962838]The primary data were collected from 150 char farmers following the personal interview methods. Before interview, farmers consent was taken. The interviews were conducted based on a structured questionnaire. The questionnaire consisted questions regarding farmers selected socio-economic characteristics and use of recommended technologies. The technologies were preliminary collected through literature review. However, the questionnaire was finalized through 6 Focus Group Discussions (FGDs), Key informants’ Interviews (KII) and pre-testing.   Data for the study were collected during 20th December 2023 to 21th February 2024. In order to identify the factors relating to the usages of recommended technology, multiple linear regression was used. To identify the impact of the use of farming technology on farm household income, paired t-test was conducted. Statistical Package for Social Science (SPSS) software was used for analysis.                                                           

3. RESULTS AND DISCUSSION 
Use of recommended technology 
The farmers were varied regarding the use of agricultural technology. Based on the extent of usages of technology, the respondents were classified into four (4) categories such as no use (0), small use (1), medium use (2), and extensive use (3). The distribution of the respondents according to their extent of usages is shown in Table 1. 

Table 1. Distribution of farmers according to their extent of usages of technology

	Categories
	Respondents (N=150) 

	
	

	
	Number
	%
	Mean        Sd

	No use of technology
	18
	12.0 
	13.72         9.3

	Small  use of technology
	47
	31.3
	

	Medium  use of technology
	71
	47.3
	

	Extensive use of technology
	14
	9.30
	




Table 2 explained that 12% of the respondents were non user of any technology where as 88% of them were user of technologies. Among 88% of the respondents less than one-third (31.3%) of the respondents had small use of recommended technology. On contrary, only 9.3% respondents had extensive use of technology. Most of the respondents had tended to small to medium use of recommended technology. Sometimes, the diffusion of technology in the char areas occurs late. In addition, farmers in the char land often receive old and commonly used technologies as if they were new. This is because of the communication gap between the mainland and the char land.

Recent Trends of Technology Usages in Char land 
Different types of technologies and machineries release from different organizations for farmers using in field to become life easy. But all of the machineries do not arrive in farmer’s hand because of hard policy. Sharma and Shing (2015) in their studies pointed that technological progress in agriculture is required for the development of rural people’s livelihood. 
About 89.3% of the respondent use power tiller and the irrigation pump user in the study area are 81.3% (Figure 1). Besides more than two third (76%) of the respondents use tractor and 68% of them use sprayer. Moreover, two third of the respondents 65.3% use rice drum thresher and a half of them (53.3%) use maize sheller. Furthermore, the user of seed fertilizer applicator and high speed rotary tiller are 40% and 22.6% respectively. Only 14.6% respondents use combine harvester and 10.6% of them use reaper. In the Table 1, farmers overall usage of technology  was shown whereas in the Figure 1 the type of technology use was shown. 




[bookmark: _GoBack]Fig 1. Extent of usages of some common technology in northern char

Socio-economic Profile of Farmers in northern Char 
In the study, twelve (12) characteristics of respondents were selected for investigation. These characteristics were also considered as factors or independent variables in the study. A description on each of the selected characteristics was given below in Table 2. 

Table 2.  Distribution of the respondents according to their socio-economic profile
	Socio-economic 
Factors and measuring unit 
	Categories
	Respondents
(n=150)

	
	
	No.
	%
	Mean     Sd

	Age (years)
	Young (18-34)
	22
	14.7
	50.84     12.8

	
	Middle age (35-45)
	52
	34.7
	

	
	Old age ((>45)
	76
	50.7
	

	Gender
	Male
	146
	97.3
	0.97      0 .161

	
	Female
	4
	2.7
	

	Education
(Score)
	Illiterate (0)
	108
	72
	.533       .500

	
	Primary education (1-5)
	42
	28
	

	Family size
(Number)
	Small (2-4)
	32
	21.3
	5.8         1 .8

	
	Medium (5-6)
	95
	63.3
	

	
	Large (Above 6)
	23
	15.3
	

	Size of the land holding
(hectare)
	Landless (0.002-0.02)
	77
	52.4
	.79         1.06

	
	Marginal (0.02-0.2)
	57
	38.8
	

	
	Small (0.2-0.99)
	6
	2
	

	
	Medium (1-2)
	10
	6.8
	

	Annual family income
(BDT)*
	
	
	
	310.53  202.40

	
	Low income (1-50 thousand)
	85
	63.3
	

	
	 Medium income (50.01-100   thousand)
	34
	22.7
	

	
	High income (Above 100 thousand)
	21
	14
	

	Ability of handlings machinery
(Score)
	No ability (0)
	20
	13.3
	6.9            5.6

	
	Low ability (1-7)
	68
	45.3
	

	
	Medium ability(8-14)
	47
	31.3
	

	
	High ability(Above 14)
	15
	10
	

	Knowledge
(Score) 
	No knowledge (0)
	11
	7.3
	2.7     0.79

	
	Low knowledge (1-3)
	139
	92.7
	

	Attitude towards technology adoption
(Score)
	Neutral attitude  
	14
	9.3
	10.12    5.2

	
	Low favorable 
	34
	22.7
	

	
	Medium favorable
	66
	44
	

	
	Highly favorable 
	36
	24
	

	Training received
(No. of days)
	No training received (0)
	53
	35.3
	1.72    1.5

	
	Short duration training received (1-3)
	74
	49.3
	

	
	Medium duration training received ( 4-7)
	23
	15.3
	

	Organizational participation
(Score)
	No participation (0)
	21
	14
	2.5      1.06

	
	Low participation (1)
	129
	86
	

	Problem faces
(Score)
	No problem (0)
	18
	12
	13.12    7.7

	
	Low problem (1-9)
	23
	15.3
	

	
	Moderate problem (10-19)
	88
	58.7
	

	
	Extensive problem (Above 19)
	21
	14
	



[bookmark: _Hlk181036963]Table 2 indicates that 14.7% of the respondents were young aged. While less than one-third (34.7%) respondents were middle aged and about one half of the respondents (50.7%) were old. Majority of the respondents were male farmers. Table 2 also illustrates that major portion (72%) of the respondents were illiterate, while less than one-third (28%) of them had primary education. On the contrary, none had secondary and higher education. The average family size of the farmers were higher than that of national average of 4.8 (HIES, 2022) . All of the respondents in the study area had less than 1 ha of land indicates small farm holder.  It was also revealed that more than half (59.3%) of the respondents had low level of income, while 22.7%) of them had medium level of income. Moreover, majority (45.3%) of the respondents had low ability of handling machinery. Majority of the respondents had low knowledge and short duration training experience.  Likewise, majority of the respondents had moderately favorable attitude towards technology and problem face. Most farmers had organizational attachment.  

Factors influencing the extent of using recommended technology

The multiple linear regression analysis was used to identify the factors relating to extent of use of recommended farming technology in char. According to the Table 3, the value of F-test is 33.643 and significant level is 0.000. The finding indicates that the value of F-test is significance at p < 0.01. It implies that the regression model with the characteristics of respondents’ has a significant influence over the dependent variable (extent of usages of recommended technology). 
R2 is known as the multiple determination co-efficient indicates the percentage of the total variance in a dependent variable explained by all predictor variables. Table 3 shows the values of coefficients for all the twelve independent variables of char farmers jointly explained 0.747 % of variations. It indicates that the 74% change in dependent variable is due to independent variables.  According to Table 3, out of 12 independent variables only five (5) variables namely, age, annual family income, attitude towards technology, organizational participation and problem faced showed significant relationship with the usages of recommended technology. Among them three variables namely annual family income, attitude towards technology, and organizational participation have positive and significant relationship and others two showed significant and negative relationship with the uses of recommended technology. 

Table 3. Multiple Linear Regression Analysis

	
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	(Constant)
	-3.879
	3.943
	
	-.984
	.327

	Age
	-.107
	.041
	-.146
	-2.587
	.011

	Sex
	4.507
	2.644
	.078
	1.705
	.090

	Education
	-2.533
	1.398
	-.095
	-1.812
	.072

	Family size
	.124
	.248
	.024
	.501
	.617

	Size of the land holdings
	.811
	.434
	.092
	1.869
	.064

	Annual family income
	.015
	.003
	.315
	5.482
	.000

	Ability to handling machinery
	.207
	.133
	.126
	1.558
	.122

	Knowledge
	.893
	.734
	.076
	1.218
	.225

	Attitude towards technology adaptation
	.546
	.144
	.305
	3.803
	.000

	Training received
	.195
	.318
	.032
	.612
	.542

	Organizational participation
	2.529
	.622
	.289
	4.064
	.000

	Problem faced
	-.160
	.067
	-.134
	-2.384
	.018

	                        N = 150, R2 = 0.747, Adjusted R2 = 0.724, F = 33.643, p = 0.000  



Farmers’ annual income had a significant and positive contribution on the use of recommended technology. According to Satyasai et al., 2021, annual income of the farmers is one of the important indicators among other dimensions. Annual family income positively affected to the use of technology in farmer’s field (Asfaw et al., 2012; Kabir and Ruslan, 2015; Kabir et al., 2020).  One of the most promising strategies to boost farmers’ income in developing countries is the adoption of improved technologies (Varshney et al., 2019). In char areas, farmers produce different types of crops in seven months around a year and rest of the year the land is under water. So, in the seven month they try to produce two to three types of crops in one field. But the farmers who use different new method or machineries from crop production to harvesting, they can save the production time. They also involved with other income generating activities. Use of modern technology is making crops more profitable and farmland valuable. Kapur, 2018; Rakib et al., 2019 and Zaher et al., 2024 studied that technology is beneficial in improving crop productivity and profitability. The findings indicates higher the income the higher the crop productivity 
Farmer’s attitude towards technology use had a positive significant relationship with the use of technology in crop field. This means higher the favorable attitude higher the use of recommended technology. This may be due to the fact that favorable attitude helps a man to take right decision like use of recommended technology. The result is similar to the study of Hujel and Josh, 2023 and Kabir et al., 2018. Table 3 also reveals that organizational participation influences farmers to use of technology in farmers’ fields.  Farmers who are involved in organization can get more information which ultimately play more positive role to the use technology in field. Kabir et. al., 2023 mentioned that farmers’ group membership help to use improved agricultural production technologies. The contribution between age and the use of recommended technology is significant and negative. The indicate younger aged farmers are more interested to the use of recommended technology compare to the older ones. Age plays crucial role in shaping to incorporate agricultural practices highlighted by Hamzaoglu et. al., 2020.  Problem faced by the farmers negatively influenced to the use of recommended technology. Technology always makes life easier and avoids complexities. In char area, farmers faced numerous problems. Lack of subsidy in purchasing machinery, lack of skilled manpower, lack of proper training to handling machineries’, lack of intensive monitoring after providing input, disrupted communication system etc. are the problems face by the char farmers. The authority should take initiative to reduce these problems to increase the use of recommended technology. 

Effect of Use of Recommended Technology on Farmers’ Income
The study attempted to assess the effect of technology use on farmers’ income. The effect of using recommended technology on farmers’ income had statistically significant (Table 4). The Table 4 reveals that the farmers average annual income before and after using recommended technology in their field make difference. The Table 4 also indicates that the average income after using technology is significantly higher compared to the period when there was low use of technology or no use of technology and it is statistically significant. This difference can be attributed to the fact that the use of various technologies in the field enhances production efficiency, reduces harvesting time, and facilitates the easier transportation of crops to their homes. Technology has made their field work easier.

Table 4. Farmer’s income before and after using recommended technology in their field

	Income 
	Average income (‘000 BDT)

	
	After
 (n1=150)
	Before
 (n2=150)

	Income sources

	1. Crops 
	220.23
	76.25

	2.  Livestock 
	
	

	3. Poultry
	
	

	4. Fishing
	
	

	5. Homestead gardening
	
	

	6. Others
	
	

	All average
	
	

	t-value
	13.48 (.000)


       

                     
4. CONCLUSIONS
The scenario of charm farming is difference from the other plain land in Bangladesh. Usually char farmers are less familiar with the use of recommended farming technology. This study found despite positive impact of using recommended farming technology, most of the farmers are low to moderate users of these technologies. The statistical analysis indicates char farmers use of recommended technology can be increased through more contact with the young aged farmers, having lower annual income, having unfavorable attitude towards use of recommended practices and the farmers who are not engaged with organizations. The char farmers’ livelihood mostly depends on farming. Therefore, farming with improved technology is very much important issue for them. The findings of the study will help to reduce poverty in char lands and also help to develop the future sustainability in Bangladesh. Proper monitoring should be increased in char area by the technology diffusing agent.  The Department of Agricultural Extension (DAE) should play most important role to diffuse recommended agricultural technologies in the char areas. Besides, the non-government organizations (NGOs) may also play an important role to improve char farmers livelihood through the increased use of recommended farming technology. The study focused the effects of using recommended technology on farmers’ livelihood. Future research should explore the long-term impacts of continuous technology use on income stability and resilience to climate shocks in char areas.
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