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ABSTRACT
This study examines the socio-economic changes among farmers in Rajbari District, Bangladesh, due to the adoption of agricultural machinery. Data collected from 30 farmers revealed significant improvements in farming efficiency, income, and social status after the introduction of mechanized farming equipment. Fifteen years ago, farming activities such as tillage, weeding, seeding, harvesting, threshing, and irrigation were mainly done manually or with basic tools. However, today, 100% of farmers use power tillers (compared to just 16.66% previously), 56.67% use reapers (up from 0%), 86.67% use threshers (from 10%), and 66.67% now use rice transplanters and combine harvesters (both previously at 0%). As a result of mechanization, farmers' income has risen significantly, demonstrating the positive impact on their financial status. Moreover, the study found that mechanization has enhanced farmers' social standing and respect within their communities. Despite these advances, the adoption of mechanized tools is still uneven, especially in non-rice crop production and post-harvest processing. The research highlights the importance of continued government support, including subsidies and policies, to encourage the widespread use of agricultural machinery. Additionally, further improvements in infrastructure are needed to facilitate the use of larger machinery, such as combine harvesters, across all farming areas in Bangladesh.
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1. Introduction
Bangladesh, a predominantly agrarian economy, faces a growing challenge in feeding its rapidly expanding population, estimated at 150 million. The nation's agricultural land, spanning only 8.2 million hectares, has been under tremendous pressure due to urbanization and industrialization. Every year, about 0.20 million people are added to the population, while agricultural land shrinks by approximately 0.08 million hectares due to the conversion of arable land into non-agricultural uses such as residential and commercial developments (Hossain, 2009). This growing imbalance between population and available arable land has made it increasingly difficult to ensure food security.
In addition to population growth, Bangladesh has one of the lowest land-to-person ratios globally, with only 0.2 hectares of arable land per person. This low ratio intensifies the challenges of food production and highlights the urgent need for more efficient agricultural practices (Rahman & Salim, 2013). With limited resources and diminishing land, the country must significantly enhance agricultural productivity to meet the food needs of its people.	Comment by HP: Include in reference 
Agricultural mechanization has emerged as a vital solution to address these challenges. By enhancing productivity per unit of land and facilitating increased cropping intensity, mechanization can play a crucial role in overcoming land constraints. This transition from traditional methods to modern farming practices is seen as essential for maintaining food security and promoting agricultural sustainability. The government of Bangladesh has long recognized the importance of agricultural mechanization and modernization, as reflected in the National Agricultural Policy (MoA, 2009). This policy emphasizes the need to replace outdated, labor-intensive agricultural tools with mechanized equipment to improve efficiency and output.
According to the United Nations Food and Agriculture Organization (FAO) and the United Nations Industrial Development Organization (UNIDO), the goal of agricultural mechanization is multifaceted: reducing manual labor, increasing land cultivation, supporting industrialization, and ultimately improving rural livelihoods. The strategic objective outlined by these organizations is to enhance productivity by introducing and expanding mechanized processes, such as rice transplanting, harvesting, and post-harvest processing, to enable higher yields per hectare. In particular, mechanization is seen as a key driver in alleviating labor shortages during peak farming seasons, such as the rice harvest, where manual labor demands are particularly high.
In Bangladesh, where mechanization has already been prioritized, the use of agricultural machinery such as power tillers, tractors, and combine harvesters has grown over the years. For instance, power tillers (PT) have become a key tool in tillage operations, revolutionizing land preparation and improving efficiency. According to various studies, 80% of land preparation is carried out using power tillers, while tractors account for 18% of the activity (Islam, 2018; Kienzle et al., 2013). Despite the advances, mechanization remains limited in non-rice crop production and post-harvest processing, which leaves considerable room for improvement.	Comment by HP: et al., should be italic, Kienzle et al., 2013 include in reference 
The socio-economic impact of agricultural mechanization, particularly its effect on farmers' livelihoods, remains under-researched in Bangladesh. While there is evidence to suggest that mechanization contributes to higher yields, more efficient pesticide application, and reduced labor costs, little is known about how these technological advancements are influencing the broader socio-economic status of farmers. This study, therefore, aims to assess the changes in the socio-economic conditions of farmers due to the adoption of agricultural machinery and evaluate the extent to which mechanization has permeated various stages of farming activities.
The adoption of mechanized tools and techniques in agriculture has also been supported by government initiatives such as subsidies for the purchase of power tillers, tractors, and other farm machinery. The government launched a BDT 150 crore scheme in 2009, providing farmers with a 25% subsidy for the purchase of agricultural machinery, and later extended the scheme, increasing the subsidy to 50% in two phases. The intention is to provide further support by increasing the subsidy to 70% in the coming years (Parvez, 2018). These efforts have helped make mechanization more accessible, enabling farmers to enhance their production efficiency.
However, despite these efforts, the adoption of mechanization is still uneven, with certain regions and farming activities, particularly those involving non-rice crops and post-harvest processing, lagging behind. This uneven adoption underscores the need for a more comprehensive evaluation of the effectiveness of government policies and mechanization programs. Additionally, the role of mechanization in attracting younger generations to farming is becoming increasingly important, as the average age of farmers continues to rise, with many youth opting for alternative employment opportunities (The Daily Star, 2022).	Comment by HP: Should be include in reference 
In light of these challenges and opportunities, this study aims to explore the socio-economic impact of agricultural mechanization on farmers in Bangladesh. The specific objectives of this study are: to assess the change in the socio-economic status of farmers resulting from the adoption of farm machinery and to evaluate the extent to which mechanization has been integrated into various farming activities, including land preparation, irrigation, harvesting, and post-harvest processing.
[bookmark: _Toc108919210]2. METHODOLOGY
The study relied heavily on primary sources. This study was carried out using qualitative methods and techniques.	Comment by HP: But the study uses percentages, tables, and structured questionnaires — this is quantitative, not qualitative.
2.1 Study area: The research was carried out in Rajbari District's Sadar upazila. The farmers of this upazila were the population, and the sample size was 30. The sample farmers were chosen using a simple random sampling technique.	Comment by HP: Write altitude and longitude 
2.2 Data collection: The study was carried out between June 11 and June 23, 2022. To collect primary data, questionnaire interviews, Participatory Rural Appraisals (PRA), and cross-check interviews with Key Informants were used (KI). PRA is a collection of methods for gathering information from rural communities in a participatory manner. The PRA tool, Focus Group Discussion (FGD), was used among farmers to gain an understanding of how agricultural machinery is changing farmers' socioeconomic status. Cross-check interviews were conducted with key informants such as the Upazila Agriculture Officer (UAO), Agriculture Extension Officer (AEO), and other relevant officers and staff from the Rajbari district's Sadar Upazila.
2.3 Data Processing and Analysis: Using Microsoft Excel 2010, data from various relevant sources was coded and recorded into a database system. To ensure the accuracy of the data entered, the results of the data analyses were compared to the original data sheets, along with qualitative information gathered through focus groups and questionnaire interviews.
For identifying the change of Socio-economic status of farmer, it was looked at the income pattern and use of different agricultural machineries over time. My analysis focused on the socio-economic status of beneficiaries, whether it was changing positively or not, through this program. Therefore, I used the following indicators for measuring the impact of using agricultural machinery on changing socio-economic status of farmer.



	Increase the number of agricultural machineries in cultivation

	Increasing Status in family & society


	Increasing income from previous


	 Increase of adopting modern technology spontaneously 


	Affiliation with different organization


	Increasing awareness about govt policy & facilities


	Increasing respect among the neighbors & peers


	Feeling honored

	Increasing production of commercial crops



Impact of
Changing socio economic status of  farmers by using agricultural 
machinery

Figure-1: Analytical framework measuring the impact of changing socio-economic status of farmer.
3. RESULT & DISCUSSION
3.1 Socio-economic Characteristics
Socio-economic status refers to the people's overall social and economic activities through which they live. It includes people's age, gender, education, income, family type and so on. The socioeconomic status also indicates the standard of living and social position within society.
3.1.1 Age
Different age groups are important in understanding different social phenomena in various societal contexts. In this study, respondents of various ages were chosen. The age distribution of respondents is shown in the table below.
Table 1: Age of the Respondents
	Age (in group)

	Frequency
	Percentage (%)

	20-29
	1
	3.33

	30-39
	8
	26.66

	40-49
	13
	43.33

	50-59
	5
	16.66

	60-69
	3
	10

	Total
	30
	100



Table 1 shows that 3.33 percent of total respondents were between the ages of 20 and 29; nearly 26.66 percent were between the ages of 30-39; 43.33 percent were between the ages of 40-49, 16.66 percent were between the ages of 50-59 and about 10 percent were between the ages of 60-69.

3.1.2 Educational Qualification                                       
 Table 2: Educational Qualification of the Respondents
	Education
	Frequency
	Percentage (%)

	Illiterate
	1
	3.33

	Primary
	5
	16.66

	Secondary
	14
	46.66

	[bookmark: _Hlk107871907]Higher secondary
	7
	23.33

	Graduate
	3
	10

	Post Graduate
	1
	3.33

	Total
	30
	100.0



On the basis of the respondents' educational backgrounds in the study area, six levels of education are classified: illiterate, primary, secondary, higher secondary. Graduate and Post Graduate. Table 2 shows the level of education among the 30 respondents: approximately 3.33 percent are illiterate, 16.66 percent are in primary school, 46.66 percent are in secondary school, 23.33 percent are Higher secondary, 10 percent are in graduate & 3.33 percent are post graduate.




This table's data also shows that the most of the farmers are literate, and the secondary education rate is highest among farmers.
Table 3: Use of Agricultural Machinery
	Operation
	Previous way of cultivation (15 years ago)
	Present way of cultivation

	Tillage

	Plough, Power tiller
	Power tiller, Tractor

	Weeding

	Manually
	Weeder

	Seeding
	Manually
	Seeder, Rice transplanter

	Harvesting
	Manually
	Combine Harvester ,Reaper

	Threshing
	Manually
	Thresher, Maize Sheller

	Winnowing
	Manually ( Kula ,Dala)
	Winnower

	Irrigation
	Mainly Natural sources,
Low Lift Pump 
	Low Lift Pump 
Deep Tube Well
Shallow Tube Well 




Previously before 15 years they manually did some intercultural operation like weeding, Seeding, harvesting & threshing. But now they use different agricultural machinery.  


 
[bookmark: _Hlk108210605]Among them 100% use Power Tiller ( previously 16.66%),  56.67% use reaper( previously 0%),   , 86.67% use  Thresher( previously 10.0%),  , 50% use Seeder( previously 6.67%), 66.67% use Rice Transplanter( previously 0%),    and 66.67% use combine harvester (previously 0%)

Income Pattern



In this graph, it is clearly shown that farmers present income is higher than the past income. 
The first section focuses on the respondents' background information. According to the background information, the majority of the respondents are between the ages of 40-49 then the second part is in between 30-39. The respondents' highest educational qualification is secondary (46.66%); then 23.33% higher secondary. It indicates that young & educated people are more interested in agriculture especially commercial agriculture. Subsistence agriculture now transforms into commercial agriculture into the farmers of Rajbari. They are very advanced to adopt new method or technology in cultivation. The cropping intensity of Rajbari is 251%. 
Farmers previously did different intercultural operation manually but now they use different machinery. Most of the farmers use combine harvester as it saves time & cost. 
By using machinery, they change their income pattern their social status also as it was discussed previously.
[bookmark: _Toc108919212]CONCLUSION
Bangladesh's national agricultural mechanization policy acknowledges that mechanized agriculture is the country's future. agriculture. Agricultural mechanization has several advantages including rural development which is rely on the use of modern machines in agriculture. In this paper we see some changes of socioeconomic status of farmers & the pattern of use of machinery. The policymakers should   take some steps to increase use of agricultural machinery:
· Initiatives to promote mechanization, such as the National Agricultural Mechanization Policy 2020 and the50-70 percent machine purchase subsidy, may not be sufficient. Banking credit policies, trade policies, quality regulations, and extension service provision must all be addressed; public private partnerships setting policy direction are also required to reduce the time required to achieve adoption of new agricultural mechanization technology.
·  Infrastructure (approach roads, field access) must be modified to allow larger machines, such as combine harvesters, access to all farm land in Bangladesh.
In order to make this type of research more useful, the following aspects should be taken into consideration by future researchers:
-This type of research should be carried out using more different types of agricultural machinery in different area of Bangladesh.
- Number of crops harvested in specific time should be evaluated.
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 Fig 4. Use of machinery pattern
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