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1. Introduction

The demand for food automatically rises as the world's population grows (Albuquerque et al., 2020; Godfray et
al., 2018; Sims etal., 2015). By 2050, experts predict that the world's population will have expanded to nine billion
(Gu etal., 2021; Boretti & Rosa, 2019; Lal, 2016). To accommodate the expanding population, agrarian output must
be augmented by 70% (Lanz et al., 2018; Sylvester, 2018). Hence, increasing crop production becomes crucial. Using
traditional farming methods to meet people's food needs isn't working effectively right now (Mir et al., 2022; Kc et
al., 2018; Carolan, 2017; Pretty, 2013). Hence, it is crucial to employ various sophisticated techniques to oversee
agricultural operations, particularly to converttraditional farming into mechanized practices. Mechanization is a key
component of making farming successfuland competitive (Rahman et al., 2021; Van Loon et al., 2020; Sims &
Kienzle, 2017; Diao et al., 2016). The significant increase in agricultural labor productivity via the use of powered
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Bangladesh's agricultural sector is undergoing significant transformation due to
mechanization, addressing labor scarcity and high wage rates among producers. The
study aimed to assess the smallholder farmers' attitudes toward mechanized agriculture and
to identify the factors that could influence their attitudes. The study, conducted in 8 sub-
districts from 4 districts, involved 600 smallholder farmers (3.5% of total population of
16,800) surveyed face-to-face setting using a structured questionnaire. The focus variable,
smallholder farmers’ attitudes toward mechanized agriculture, was examined using 16
statements (formulated using stimulus-response and reinforcement theory) with a five-point
rating scale. The responses were categorized as "strongly disagree", "disagree", "no opinion",
"agree"”,and "strongly agree" with positive statements receiving 1, 2, 3, 4, and 5 respectively,
and negative statements receiving reverse scores. Several techniques were used to assess the
measurement's validity and reliability, with Cronbach's alpha being the most important one.
Multiple linear regression and stepwise regression was utilized to identify the influential
factors and their contributions. The majority (81.60%) of the smallholder farmers had a
favorable attitude toward mechanized agriculture. Organizational engagement, level of
education, age, farm size, farming experience, yearly family income, and training received
on agricultural machinery were identified as the significant influential variables, explaining
68.8% of the total variations. Promotional activities like need-based training with simplified
training modules and more organizational engagement should be promoted by government
bodies like the Department of Agricultural Extension (DAE) and NGOs such as BRAC and
Caritas. Both young, energetic and experienced farmers should be motivated to utilize farm
machinery more efficiently. The Ministry of Education and local non-governmental
organizations (NGOs) should come forward with their adult education program that will
ultimately help in improving the living standard of our smallholder farmers.
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equipment, tools,and implements as inputs is what characterizes mechanized agriculture (Fuad & Flora, 2019; Hossen,
2019; Amare & Endalew, 2016; Kelemu, 2015). It optimizes and reduces the workload of labor-intensive duties,
compensates for shortages of personnel, enhances productivity, and potentially aids in the mitigation of climate
change-related issues (Dally & Newman, 2021; Bhusal et al., 2020; Negrete, 2018).

Bangladesh is primarily anagricultural country,and farming is the most essential occupation there (Alamgir et al.,
2021; Rahman et al., 2020; Van Schendel, 2020; Jannuzi & Peach, 2019; Hasan et al., 2018; Hassan & Das, 2015;
Repon & Russel, 2014; Rahman & Salim, 2013). Small holdings make up over60% of Bangladesh's total agricultural
holdings. This is due to the country's high population density and the fact that almost 80% of the population resides
in rural regions (Mujeri et al., 2021; Ali et al., 2020; Fuad & Flora, 2019). Here land is fragmented due to the
inheritance laws (Yucer et al., 2016). Bangladesh is home to about 17.38 million farmers, constituting about 6.69%
of the country's 170 million population, and around 15.27 million households are identified as smallholder farmers
(BBS, 2020). InBangladesh, agricultural machinery has been used since the early 1960s, when deep tube wells (DTW)
were first used for irrigation of crops (Rahman et al., 2021; Reza et al., 2020; Rouf, 2019). In 2015, Bangladesh
formally embraced the sustainable development goals (SDGs), and since then, efforts have been made to achieve these
objectives (Rahman, 2021; Ashrafet al., 2019; Hossen, 2019). As the population grows, Bangladesh will have about
200 million people by 2030 (Hossen, 2019; Mondal, 2019). This means that the country needs to double its paddy
production (Rahman et al., 2020). Conversely, farm-related occupations employ 43% of the workforce now but will
account for just 36% in 2020 (BBS, 2020). The declining worker force in Bangladesh is a substantial obstacle to
achieving nearly double the current paddy yield in the agricultural sector (Kabir et al., 2020; Kabir et al., 2020).
Politicians and planners have acknowledged that addressing the needs of an expanding global population requires
agricultural mechanization as a fundamental component. The government has implemented an effort to distribute
52,000 agricultural machines to farmers as part of a large-scale project known as the Agriculture Mechanization
Project through Integrated Management (Goyal & Singh, 2020). This project, which was initiated in 2020, has a total
value of Tk 3,020 crore (equivalent to 30.2 billion USD) (Rahman et al., 2020). The project's stated goals include a
15% reduction in post-harvest crop losses (including the major commodity rice), a 50% reduction in cultivation time,
and a 20% reduction in expenditures (Parvez & Byron, 2020).

The large, bowl-shaped, low-lying wetland in the northeastern part of Bangladesh is known as haors (Islam et al.,
2022; Akhter et al., 2018; Yousuf Haroon & Kibria, 2017). With an approximate land area of 1.99 million hectares
(19,998 square kilometers), it accommodates 19.37 million inhabitants (Mim & Ansari, 2021; MWR, 2012).
Approximately 373 haor can be found in the greater Sylhet and Mymensingh region (Shyama et al., 2022; Haque et
al., 2021; Hoq et al., 2021; Nahar et al., 2018). This particular region comprises around 43% of the entire land area of
the haor districts (Sultana et al., 2023; MWR, 2012; Shyama etal., 2022). Bangladesh traditionally grows rice (Oryza
sativaL.) throughoutthree separate seasons: Boro, Aus,and Aman (Al Mamun etal., 2021; Rahman etal., 2020). But
in haor areas, only Boro rice can be grown as it goes underwater during monsoon (Awal, 2022; Biswas et al., 2019;
Sourav & Abdullah, 2017). Eighteen (18%) percent of our overall Boro production is derived from Boro rice in the
haor area (Kabir et al., 2020; DAE, 2018; Kamruzzaman & Shaw, 2018). In the presenttime, wage labor is becoming
increasingly scarce, particularly in the Haor region (Alamgir et al., 2021; Islam, 2018), and heavy rains and water
coming down from the Meghalaya hills in India often cause early flash floods that damage rice farming in the Haor
area (Kabir et al., 2020). Asa result, farmers are having various problems in the timely harvesting of paddy without
the damage caused by flash floods (Dey et al., 2021). Although progress in agricultural mechanization in Bangladesh
is slow, recent activities are improving day by day (Diao et al., 2020; Rahman et al., 2020). To hasten agricultural
mechanization, especially in haor areas, the government and all other relevant stakeholders are putting forth maximu m
effort (Fuad & Flora, 2019). It is expected that the mechanized agriculture in haorareas will increase farm production,
reduce farming time, reduce labor demand, save crops from flash floods and ultimately improve the living standard
of smallholder farmers.

Omulo et al. (2024) studied farmers' behavioral intentions toward mechanized conservation agriculture in Zambia.
Gebiso et al. (2023) investigated the factors that influence farm mechanization in the central and southeast Oromia
region of Ethiopia. In the Dinajpur district of Bangladesh, Hasan et al. (2020) conducted a study on rural
mechanization. In their 2020 study, Van Loon et al. investigated the impact of agricultural mechanization services on
subsistence farming systems in sub-Saharan Africa, South Asia, and Latin America through scaling. Ramana and
Kumari (2019) conducted a study on the perception and utilization of agricultural mechanization by farmers in the
Southern Zone of Andhra Pradesh. Patil and Nalawade (2019) investigated the dimensions and determinants of farm
mechanization in the irrigated region of Western Maharashtra, India. Bite et al. (2013) studied farmers’ knowledge
regarding farm tools and machinery in the Akola district, India. Nepal and Thapa (2009) conducted an examination
of the factors that influence agricultural commercialization and mechanization in Nepal. But no studies were found on
the attitude of the smallholder farmers on agricultural mechanization, especially in diverse areas like the haor region
in Bangladesh. Furthermore, there is a lack of literature identifying the factors that may affect smallholder farmers'
https://sanad.iau.ir/Journal/ijasrt 2025;15(3): 121-142
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attitudes toward mechanized agriculture. Existing literature often overlooks the nuanced attitudes and socio -economic
factors influencing mechanization adoption among these farmers. This study addressesthis critical knowledge gap by
exploring smallholder farmers’ attitudes toward mechanized agriculture in the Haor region, providing helpful tips to
policymakers and development practitioners aiming to design context-sensitive interventions that support sustainable
agricultural transformation. That’s why identifying smallholder farmers’ attitudes toward the promotion of
mechanized agriculture is very important. The study aimed to gather insights on the following inquiries: i) What are
the current attitudes of smallholder farmers concerning mechanized agriculture in haor regions? Additionally, ii) what
influences smallholder farmers' attitudes on mechanized agriculture in haor regions?

Therefore, the goals of this study were to investigate smallholder farmers' attitudes toward mechanized agriculture
and to identify the factors that could influence the formation of these attitudes.

attitudes.

1.1 Hypothesis of the study

Null hypothesis (Ho)

There is no significant relationship between the selected independent variables (e.g., age, education, farm size,
access to technology, etc.) and smallholder farmers’ attitudes toward mechanized agriculture in the haor area of
Sunamganj.

Alternative hypothesis (H)

There is a significant relationship between the selected independent variables and smallholder farmers’ attitudes
toward mechanized agriculture in the haor area of Sunamganj.

1.2 Theoretical framework of the study

This research is grounded in two core behavioral theories: the Stimulus-Response (S-R) Theory and the
Reinforcement Theory, which together offer details about smallholder farmers’ attitudes toward mechanized
agriculture. The stimulus-response theory, which has its roots in behaviorist psychology (Watson, 1913), posits that
individual behavior is a direct response to external stimuli. This research indicates that exposure to agricultural
mechanization, including demonstrations of machinery use, access to mechanization services, and govern ment
initiatives, elicits cognitive and emotional responses from farmers, which in turn affects their attitudes toward the
adoption of these technologies. This theoretical perspective clarifies how environmental cues and informational
exposure can influence behavioral tendencies among smallholder farmers.

Furthermore, the reinforcement theory, proposed by Skinner in 1953, asserts that behavior is shaped and
maintained by its consequences. The positive outcomes, including improved productivity, reduced labor costs, and
time efficiencies, resulting from the adoption of mechanized practices serve as motivating factors that increase the
likelihood of continued use and favorable views. Conversely, negative experiences or inadequate access to machinery
may lead to resistance or diminished interest. This study assesses how farmers pastexperiences with mechanization
influence their current attitudes, employing reinforcement mechanisms as a framework for analysis.

Theories collectively establish a comprehensive framework for examining how exposure to mechanization and its
perceived effects influence attitude formation among smallholder farmers in the haorregions of Sunamganj. This dual-
theory approach enables a thorough investigation of behavioral dynamics in a rural agricultural context.

2. Materials and Methods

2.1 Study location

We utilized a quantitative research methodology and developed a questionnaire to gather data via face -to-face
interviews with farmers. The research was carried outat eight (08) sub-districts named Dharmapasha, Tahirpur, Itna,
Mithamain, Khaliajuri, Mohanganj, Gowainghat, and Companiganj across the four (04) districts of Sunamganij,
Kishoreganj, Netrakona, and Sylhet. These sub-districts were selected because they represent core haor areas where
farmers face acute seasonalflooding, limited time for cultivation, poor infrastructure, and geographical isolation, all
of which pose severe constraints (Brammer, 2014; Ahmed et al., 2021). Furthermore, these regions are predominantly
rice-growing zones where timely mechanization is crucial for harvesting before the onset of flash floods. However,
constraints such as waterlogged fields, fragmented land, and lack of hour-adapted machinery make mechanization
particularly difficult (Kabir etal., 2019). Conducting the study in these diverse sub-districts provided acomprehensive
view of the localized attitudes across different haor conditions while ensuring representation from both moderately
and severely flood-affected areas. The Upazila Agriculture Officer (UAQO) and other key individuals residing in the
study area provided suggestions that were taken into account during the selection process of respondents as asample.
A map of Bangladesh and four districts showing the study area are presented in Figures 2.
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Figure 1. Theoretical framework of the study.

2.2 Population and sampling

The target population for this study comprised smallholder farmers residing in selected haor areas of Bangladesh
who are engaged in crop cultivation and have experience—either directly or indirectly—in operating or attempting to
operate agricultural machinery. Typically, large-scale, medium-scale, and smallholder farmers can be found in haor
areas. However, medium-sized and large farmers in the haor area could afford to purchase agricultural machinery
because of their increased yearly income from agriculture and other businesses (Uddin et al., 2021). So, large and
medium-sized farmers are likely to have a favorable attitude towards agricultural mechanization as they operate
agricultural machinery more frequently. But smallholder farmers in haor areas seldom use agricultural machinery,
though they are the largest share of haor farming communities. That’s why the researcher tooksmallholder farmers as
the targeted respondents forthis study.
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Figure 2. Map of Bangladesh indicating four districts showing the study area (Wikipedia, 2025)

Smallholder farmers in Bangladesh are those who own or manage farms with a total area of less than one hectare
(1 hectare = 2.47 acres) (DAE, 1999). These farmers were selected from eight sub-districts: Dharmapasha, Tahirpur,
Itha, Mithamain, Khaliajuri, Mohanganj, Gowainghat, and Companiganj, which fall under the four districts of
Sunamganj, Kishoreganj, Netrakona, and Sylhet. These sub-districts were purposefully chosen due to their
geographical location within the haor region and their significant dependence on seasonalagriculture, especially rice
cultivation.

A multistage sampling technique was employed to ensure representation from diverse ecological and
socioeconomic conditions within the haor areas. In the first stage, districts and sub-districts were selected purposively
based on the intensity of haor characteristics and prevalence of mechanized farming attempts. In the second stage,
villages within each sub-district were selected randomly. Finally, individual farmers were chosen using systematic
random sampling from lists provided by local agricultural offices (Upazila Agriculture Officers and Sub Assistant
Agriculture Officers) and community leaders.

A list of approximately 16,800 farmers who were chosen as the study's demographic was provided by an official
from the Department of Agriculture (DAE), the foremost extension organization in the agricultural sector. A
proportionate representation was guaranteed by selecting 75 farmers from each sub-district, resulting in a total sample
of 600 farmers (approximately 3.5% of the total population) for the study. This sample size was deemed sufficient to
accomplish the study's objectives, enabling the development of meaningful statistical analyses and the g eneralization
of findings within the study areas. The inclusion criteria were centered on farmers who had either attempted to use or
are presently using machinery, such as power tillers, reapers, or threshers, in their farming operations. The data
collection occurred in a face-to-face environment, utilizing a structured interview schedule, spanning from March 5t
to August 15, 2023. The sample size was determined by taking into account the intended level of quality, time
constraints, and the research budget (Vasileiou et al., 2018).
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2.3 Research instruments

A structured interview schedule was created by conducting key informant interviews and focus group discussions,
taking into account the specific objectives of the study. A pre-test was conducted with sixty (60) farmers residing in
the study area prior to finalizing the questionnaire. The information was collected through a pre -tested, semi-structured
interview schedule conducted in a face-to-face environment. The questionnaire featured straightforward and
unambiguous questions arranged in a coherent sequence. The interviews, each approximately one hour in duration,
concentrated on the farmers' attitudes toward mechanized agriculture. The data collected from the questionnaires was
systematically coded and entered into the SPSS software (version 25) for thorough analysis.

2.4 Measurement of variables

The focus variable of the study was “smallholder farmers' attitudes toward mechanized agriculture”. A 5-point
Likert scale was usedto measure this variable. Sixteen (16) statements (8 positive and 8 negative) were given to the
farmers about different aspects of mechanized agriculture that were formulated using stimulus-response and
reinforcement theory. The positive and negative statements were arranged consecutively. Responding to a statement
was possiblein five ways: "strongly disagree,” "disagree,” "no opinion,” "agree," and "strongly agree" (Poddera et al.,
2022; Hoque, 2020; Nandwani et al., 2021; Sharmin et al., 2021; Hashanuzzaman et al., 2020; Rana et al., 2020;
Ntawuruhunga etal., 2020; Oo & Usami, 2020; Al-Zahrani et al., 2019; Khushi et al., 2019; Hayran et al., 2018). For
positive statements, each of these responses had scores of 1, 2, 3, 4, and 5, and scoring was reversed for the negative
statements (Likert, 1932). Scores for each statement could range from 16 to 80. Based onthe score, farmers’ attitudes
were divided into five (05) different categories: strongly unfavorable (16-32), unfavorable (33-47), no opinion (48),
favorable (49-64) and strongly favorable (above 64) (Sojib etal., 2022; Farouqueet al., 2018; Sohel Rana et al., 2017).
The total score of an individual farmer could range from 600 to 3000.

Total Score= (Nsax5) + (Nax4) + (Nnox3) + (Ngx2) + (Nsgx1)

Here,

Nsa= Number of farmers who opined as "strongly agree"

Na= Number of farmers who opined as "agree"

Nno= Number of farmers who opined as "no opinion"

Ng= Number of farmers who opined as "disagree"

Ns¢= Number of farmers who opined as "strongly disagree"

Moreover, the explanatory variables of the farmers were assessed utilizing suitable scales shown in Table 1.

The attitude statements were formulated utilizing the Stimulus-Response (S-R) Theory and the Reinforcement
Theory. The list of sixteen (16) attitude statements was presented in Table 2.

nn nn

Table 1. Methods and metrics employed to quantify socio-demographic factors.

Sl BExplanatory variable Types of Measuring unit Response scale of item
No. indicators
1 Age Individual Year -
2 Level of education Individual Schooling year -
3 Household size Individual Number -
4 Farm size Individual Hectare -
5 Farming experience Individual Years -
6 Yearly family income Individual ‘000" Taka -
7 Organizational engagement Aggregated Scale score between  3=President/secretary;
O0to24 2=Executive member;
1=Ordinary member; 0=No
participation
8 Training received on Individual Days -
agricultural machinery
9 Credit received Individual ‘000’ Taka -
10  Contact with extension Aggregated Scale score between -
media 0to 36
11 Practices of mechanized Aggregated Scale score between  Regularly=3; Occasionally=2;
agriculture 0to33 Rarely=1; Not at all=0
12 Knowledge of agriculture Aggregated Scale score between  Marks assigned based on the
machinery 0to 20 significance of the questions

*(1 Taka= 0.008 USD).
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Table 2. Identified attitude statements for the farmers in haor region

No. Adttitudes statements Theories
Positive statements

1 | feel encouraged to use machines because they save time (Stimulus: time-saving — Response:
and effort in farming. positive feeling)

2 Whenever | use mechanized tools, my crop yield increases,  (Reinforcement: increased yield,
my crop loss dueto flash flood decreases, which motivates decrease crop loss — Response:
me to continue. continued use)

3 Training and demonstrations on machines increase my (Stimulus: training — Response:
confidence to adopt new technology. increased confidence)

4 | believe mechanized agriculture makes farming more (Stimulus: profitability — Response:
profitable in the long run. positive belief)

5 | receive appreciation from other farmers when | use (Reinforcement: social recognition —
modern machines, which makes me feel good. Response:satisfaction)

6 Using machines during peak farming season helps me (Stimulus: timeliness — Response:
complete work on time, encouraging repeated use. repeated behavior)

7 | am satisfied with the performance of hired machinery (Stimulus: reliable service —
services in my locality. Response:satisfaction)

8 Government supportand subsidies on machines motivate (Reinforcement: subsidy —
me to adopt mechanized farming. Response: motivation)

Negative statements

1 | avoid using machines because they are too expensive for (Stimulus: high cost — Response:
small-scale farming. avoidance)

2 My past experience with machinery breakdowns (Negative reinforcement: breakdown
discourages me from using them again. — Response:disuse)

3 | feel stressed when using machines dueto lack of proper (Stimulus: lack of training —
training. Response:stress)

4 Using machines in the haor area is risky due to (Stimulus: environmental challenge
waterlogging and uneven land. — Response:risk aversion)

5 I don’tsee any noticeable benefit after using machinery, so  (Lack of reinforcement — Response:
I don’tplan to invest further. reduced interest)

6 Sometimes machine operators charge high fees, which (Stimulus: high service charge —
discourages me from hiring them. Response:avoidance)

7 Other farmers criticize me when machines fail to perform, (Negative reinforcement: social
which makes me hesitantto use them. disapproval — Response:reluctance)

8 | feel machines are replacing traditional farming (Stimulus: cultural conflict —

knowledge, which I value deeply.

Response:resistance)

2.5 Statistical analysis of data
The data were analyzed in light of the goals of the study. By applying statistical techniques such as frequency

distribution, mean, percentage, standard deviation (SD), and rank order where appropriate, the chosen explanatory
and focal variables were presented. According to Hamid et al. (2020), descriptive statistics providea summary of the
traits and key performance indicators of the research participants.

Before running the analytical programmes, we run a number of assumption tests to validate the data. We ran tests
like tests on nonlinearity, tests ofnormality of residuals, tests on the presence of unusualand influential dataand tests
on multicollinearity using SPSS (Osemeke et al., 2024). For the testof nonlinearity, a scatterplotis used. In the case
of the normality test for residuals, the normal P-P plot testand histogram are utilized. For the test of multicollinearity,
VIF andtolerance values are calculated (Oke et al., 2019). For the testof the presence of unusualand influential data,
Cook’s Distance is calculated. Cronbach’s alpha test was also run to verify thatthe items reliably measure the same
underlying construct (Tavakol & Dennick, 2011).

Multiple linear regression analysis was used to examine the data. The researcher employed this strategy to examine
the correlation between a solitary dependent variable and a set of independent variables. Multiple regression analysis
was employed to ascertain influential factors that could potentially exert substantialimpacts on smallholder farmers’
attitude towards mechanized agriculture in haor areas. Multiple regression analysis uses the following equation:

https://sanad.iau.ir/Journal/ijasrt/ 2025;15(3): 121-142
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Y =BotPrX1tP2XotPB3Xz+............. +ProX1otPraXi1tPioX10+e

Here,

Y= Focus variable (Smallholder farmers’ attitudes toward mechanized agriculture),

B=Regression coefficient,

e=Error term,

X= Bxplanatory variable viz.,

X1=Age,

Xz=Level of education,

Xs=Household size,

X4=Farm size,

Xs=Farming experience

Xe=Yearly family income,

X7=0rganizational engagement,

Xg=Training received on agriculture machinery,

Xo=Credit received,

Xio=Contact with extension media,

Xi1=Practices of mechanized agriculture, and

X12=Knowledge on agricultural mechanization.

To obtain insight, the individual contributions of influential variables were understood throughthe use of stepwise
multiple regression analysis (Nazif et al., 2016).

3. Results and Discussion

3.1 Characteristics profile of the smallholder farmers

Table 3 presents the profile of smallholder farmers, including their characteristics. The majority of the farmers
were middle-aged, with an average age of 47.52 years and an average educational attainment of 4.28 years at the time
of survey participation, according to the data shown in Table 2. That means they barely had a primary level of
education. According to Makate et al. (2018), literate farmers are comparatively more innovative than illiterate
farmers. Young and middle-aged farmers might have valuable opinions onreceiving agricultural machinery.

Table 3. Socio- demographic features of farmers

Characteristics Possible Categories Respondents (n=600) Mean SD
(Scoring system)  (Observed) Number  Percentage
score
Age (Actual Unknown Young (18 to 35) 130 217 47.52 12.202
years) (23-75) Middle (36-55) 215 35.8
Old (above 55) 255 425
Level of Unknown Illiterate (0) 170 28.3 4.28 3.681
education (0-12) Primary (1-5) 35 5.83
(Schooling years) Secondary (6-10) 235 39.2
Above secondary (above 10) 160 26.7
Household size Unknown Small (2- 4) 90 15.0 6.58 2.274
(No. of members) 3-18 Medium (5-7) 365 60.8
Large (above 7) 145 24.2
Farm size Unknown Landless (0.002-0.02 ha) 0 0 0.616 0.255
(Hectares) 0.219-0.999  Marginal (0.021-0.2 ha) 40 6.66
Small (0.21-0.99 ha) 375 62.5
Medium (1-3 ha) 50 8.33
Large (>3 ha) 35 5.83
Farming Unknown Low (3-21) 20 3.3 28.30 13.304
experience 3-58 Medium (22-39) 110 18.3
(Years) High (above 39) 470 78.3
Yearly annual Unknown Low (32-128) 30 5.0 155.76  69.395
income (‘000 32-320 Medium (128.1-224) 290 48.3
Taka) Large (above 224) 280 46.7
Unknown No participation (0) 480 80.0 0.40 0.987
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Organizational 0-6 Low (1-3) 85 14.2
engagement Medium (4-6) 30 5.0
(Years) High (above 6) 5 0.8
Training received Unknown No training (0) 570 95.0 0.16 0.796
on agricultural 0-6 Short duration (1 to 2 days) 15 25
machinery Medium duration (3 to 4 days) 5 0.8
(Days) Long duration (above 4 days) 10 1.7
Credit received Unknown Not received (0) 430 717 10.68 19.436
(‘000° Taka) 0-70 Low (1-23) 85 14.2
Medium (23.1-46) 85 14.2
High (above 46) 430 717
Contact with 0-36 Low (up to 12) 535 89.2 10.51 2.123
extension media 6-19 Medium (13-24) 65 10.8
(Scale score) High (above 24) 0 0
Practices of 0-33 Low (up to 11) 15 25 15.52 2.311
mechanized 11-25 Medium (12-22) 580 96.7
agriculture (Scale High (above 22) 5 0.8
score)
Knowledge on 0-20 Poor knowledge (up to 7) 385 64.2 6.91 3.074
agricultural 214 Moderate knowledge (8- 215 358
mechanization 15)
(Scale score) High knowledge (above 15) 0 0

In addition to this, the average amount of time that they had spent working on an agricultural farm was 28.30 years.
The families of the respondents reported an average annual income of 15576 thousand taka, translating to
approximately 1416 USD. This figure is lower thanthe average annual family income of 2855 USD, as indicated by
HIES in 2022. The majority of the farmers had medium-sized families, with a mean score of 6.58, surpassing the
national average of 4.26 for household size (HIES, 2022). The average farm size observed in the haor area was 0.616
ha, suggesting that the majority of farmers in these regions were smallholder farmers. The value is approximately
equivalent to the national average farm size, recorded at 0.60 hectares (BBS, 2018).

It is important to consider that the majority of the respondents were discovered to have low organizational
involvement and a mean score of 0.40. Organizational involvement has remarkable influence in the case of the
agriculture machinery adoption decision by the farmers (Zhang et al., 2020). It improves willingness, motivation, and
other social factors for learning new things. When an individual interacts with an organization, he acquires new
knowledge and explores creative approaches to do tasks.

Participants in the study area participated in a training program for 0.16 days. Insufficient training results in a
deficiency of understanding among individuals about innovative methods, technology, and the effective utilization of
resources, thereby hindering their agricultural practices. The average credit obtained a score of 10.68 thousand taka.
The credit amount is relatively lower as farmers had to pay a high-interest rate while returning the loan. Paying the
interest rate becomes an enormous difficulty for them in the eventthat production falls short of expectations.

Furthermore, it is important to highlight that the average extension contact score among the majority of farmers
was 10.51. This indicates a lack of communication with extension personnelin haor regions. Consequently, farmers
faced a lack of numerous essential facilities. Farmers have a better chance of learning about farming tasks and new
technologies when they communicate with various extension media. Poor communication facilities were also a major
cause of low extension contactin haor areas. Most respondents practiced mechanized agriculture at a medium level,
achieving a mean score of 15.52. Despite the limited availability of modern agriculture machinery in haor areas, there
is still a regular utilization of specific kinds of agriculture machinery through rent.

A significant number of farmers exhibited a low level of knowledge, reflected by a mean score of 6.91. This may
be due to a lack of higher education, limited contact with extension media and organizational involvement, inadequate
training exposure and the unavailability of credit facilities.

3.2 Smallholder farmers’ attitudes toward mechanized agriculture

Smallholder farmers’ attitudes toward mechanized agriculture were the focus variable of the study. Smallholder
farmers' attitude scores ranged between 47 and 70, out of a possible range of 16 to 80. The standard deviation was
3.65 and the mean scorewas 56.35. Respondents were put into five groups named “strongly unfavorable” (16 to 32),
"unfavorable” (33 to 47), "no opinion" (48), "favorable" (49-64) and strongly favorable” (above 64) based on their
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attitude score, which can be seen in Figure 3. A comparable method was employed by Sojib et al. (2022) in their
investigation into the perception of environmental impacts resulting from the conversion of cropland to industrial
applications. The classification technique is similarly employed by Farouque etal. (2018) and Sohel Rana etal. (2017)
in their individual studies.

Mean: 56.35
81.60% SD: 3.65
90%
é 80%
c 70%
§' 60%
£ 50%
[T
o 40%
S 15.80%
£ 30%
o 0
o 10% v A A
0%
Strongly Unfavorable No opinion Favorable Strongly
unfavorable favorable
Categories

Figure 3. Distribution of smallholder farmers based on their attitudes toward mechanized agriculture

Figure 3 shows that most of the respondents who participated (81.6%) had a favorable attitude, whereas 15.8%
and 2.5% had no opinion and a strongly favorable attitude toward mechanized agriculture, respectively. None of the
respondents were found to have an unfavorable or strongly unfavorable attitude toward mechanized agriculture. Patil
(2018) conducted astudy on the factors that influence farm mechanization in the rainfed area of western Maharashtra,
India. The results indicated that 73.4% of farmers had a favorable attitude, 14.58% had a highly favorable attitude,
and 11.11% had a moderate attitude. None of the respondents had an unfavorable or strongly unfavorable attitude
toward farm mechanization. Lambe et al. (2014) conducted astudy that revealed thata significant number of farmers
(66%) had a favorable attitude toward combine harvesters, with 18% expressing an extremely favorable opinion and
16% expressing a less favorable opinion. This finding is consistent with our own.

The reasons behind the favorable attitude might be the relative advantages, like reduced labor demand, quick and
on-time harvesting of crops, harvesting before the damage caused by flash floods, saving in seed, increase in cropping
intensity and easy availability of machinery, etc. (Fuad & Flora, 2019) ofagricultural machinery overtraditional tools.

However, some factors, like higher cost of operation and ongoing maintenance, low capacity for repair, lack of
transparency in machinery distribution, and single cropping patterns, which made the machinery idle during the off-
season, were the leading causes of only favorable attitude formation among smallholder farmers. These reasons were
the significant drawback towards forming a strongly favorable attitude.

Some farmers expressed a "no opinion" attitude toward agricultural machinery becausethey were confused about
its relative advantages. They reported that they were getting some benefits due to the use of agricultural machinery.
However, they also faced several problems, such as grain shattering, high operational costs, and parts shortages during
the peak season. Forthose reasons, farmers were confused about agricultural mechanization and provided their opinion
as neutral. Table 4 displays the total scores obtained for each statement, providing insight into the respondents'
attitudes and their extent.
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Table 4. Extent of attitudes of smallholder farmers toward mechanized agriculture
Statements Extent of Agreement or Total Rank
Disagreement Score  Order

SD D NO A SA

Positive statements

| feel encouraged to use machines because they savetime and 0 15 280 220 85 2175 6
effort in farming.

Whenever | use mechanized tools, and my crop yield increases, 0 0 0 515 8 2485 2
my crop loss dueto flash flood decreases, which motivates me

to continue.

Training and demonstrations on machines increase my 0 5 5 300 290 2675 1
confidence to adopt new technology.

I believe mechanized agriculture makes farming more profitable 50 445 3B 55 15 1340 11
in the long run.

I receive appreciation from other farmers when | use modern 30 275 3B 260 O 1725 8
machines, which makes me feel good.

Using machines during peak farming season helps me complete 0 5 20 530 45 2415 3
work ontime, encouraging repeated use.

I am satisfied with the performance of hired machinery services 0 125 120 315 40 2070 7
in my locality.

Government supportand subsidies on machines motivate me to 5 510 15 65 5 1355 10
adopt mechanized farming.

Negative statements

I avoid using machines because they are too expensive for 55 475 3B 30 5 2345 4
small-scale farming.

My pastexperience with machinery breakdowns discourages me 5 0 5 505 8 1135 12
from using them again.

| feel stressed when using machines due to lack of proper 0 25 75 75 425 900 14
training.

Using machines in the haor area is risky due to waterlogging and 445 135 O 10 10 805 15
uneven land.

I don’tsee any noticeable benefit after using machinery, sol 0 30 70 100 400 930 13
don’tplan to invest further.
Sometimes machine operators charge high fees, which 60 450 65 25 0 2345 4

discourages me from hiring them.
Other farmers criticize me when machines fail to perform, which 35 400 95 65 5 2195 5
makes me hesitantto use them.
| feel machines are replacing traditional farming knowledge, 0 3B 360 2056 0 1630 9
which | value deeply.

Note: SD = Strongly Disagree, D = Disagree, NO = No Opinion, A = Agree, SA = Strongly Agree

Table 4 shows that the statement ‘Training and demonstrations on machines increase my confidence to adopt new
technology’ received the highest score of 2675 out of a total of 3000. This statement received the highest score,
indicating that the farmers need training for operating machinery. Hands-on experience and practical knowledge play
a crucial role in diminishing the uncertainty and apprehension linked to unfamiliar technologies. By engaging in
training and demonstrations, farmers acquire a comprehensive understanding of machine functionality, operation,
maintenance, and the advantages they can provide. This hands-on engagement fosters confidence in the technology,
elevates skill proficiency, and enables farmers to make well-informed choices. This leads to an increase in their
confidence, which in turn makes them more open and ready to embrace contemporary agricultural innovations. In
their 2020 study, Lyngdohand Mazhar examined the perspectives of farmers regarding agricultural machinery in East
Kashi Hills, Meghalaya, revealing thattraining and demonstrations ranked as their most favorable aspects. This body
of literature corroborates our findings.

“Whenever use mechanized tools, my crop yield increases,and my crop loss due to flash floods decreases, which
motivates me to continue” received the second highest score of 2485. This is due to the observable advantages they
gain from mechanization. The ongoing enhancement in yield and the decrease in losses caused by heavy rainfall and
runoff from the Meghalaya hills in India (Kabir et al., 2020) presentevident, favorable results that support the choice
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to adopt contemporary tools. The findings provide compelling encouragement for farmers to persist in embracing
mechanized practices. The relationship between tool usage and enhanced productivity fosters confidence in the
technology, establishing it as a practical and beneficial option for sustained application.

“Using machines during peak farming season helps me complete work on time, encouraging repeated use” received
the third highest score of 2415 out of the total score. Timely operations play a crucial role in achieving success in
agriculture. In peak seasons, any delays in land preparation, sowing, or harvesting can have a substantial impact on
both yield and quality. Mechanized tools enable farmers to optimize their time management, decreasing reliance on
limited manual labor and lowering the likelihood of crop failure caused by timing challenges. The dependability and
effectiveness of mechanization render it an essential tool, prompting farmers to consistently utilize machinery as a
reliable answer to seasonal time limitations. A study conducted by Kabir et al. (2020) indicates that agricultural
mechanization facilitates thetimely harvesting of paddy, significantly ahead of the onset of rain, thereby minimizing
crop loss from flash flooding. The literature further corroborates our second and third findings.

The statements with the lowest scores were "Using machines in the haor area is risky due to waterlogging and
uneven land" (total score = 805), "I feel stressed when using machines due to lack of proper training” (total score =
900), and "I don’t see any noticeable benefit after using machinery, so I don’t plan to invest further" (total score =
930).

3.3 Assumption test

In the nonlinearity assumption test, the analysis exhibited no heteroscedasticity and produced a plot of standardizd
residuals versus predicted values. For this study, the assumption was met because it created a plot of standardized
residuals onthe Y-axis versus predicted values on the X-axis. The following plot indicated that the points in the scatter
plot did not display any discernible pattern. Therefore, heteroscedasticity was not present.

In a normal P-P plot test for multiple linear regression, the plot should form astraight diagonal line. The following
points on the P-P plot showed that it roughly formed a straight diagonal line. Thus, the normality was met.

In the histogram test, a bell shape should be created to meet the assumption demand. The following graph was
made specifically for this study. The peaks illustrate the predominant values and evaluate the dispersion of the sample
to comprehend the extent of data variability, resulting in abell-shaped distribution. The bars were closely aligned with
the fitted distribution line, indicating a strong fit between the dataand the distribution.

A standard multicollinearity testindicates thatthere is an absence of correlation among the variables. Additionally,
the variance inflation factor (VIF) and tolerance serve as two interconnected metrics employed to assess collinearity
in multiple regression analysis. The foundation is determined by the R-squared value derived from regressing one
predictor againstall other predictors in the analysis. A VIF value of 1 signifies the absence of correlation between a
specific predictor variable and the other predictor variables. A value ranging from 1 to 5 signifies a moderate
correlation between a specific predictor variable and other predictor variables within the model; however, this level
of correlation typically does not necessitate immediate attention. A value exceeding 5 suggests a potentially strong
correlation between a specific predictor variable and other predictor variables within the model. The multiple linear
regression analysis performed in this study revealed that the variance inflation factor (VIF) values varied between
1.117 and 3.038, all remaining below the critical threshold of 5. The results demonstrate that the multicollinearity test
was met, indicating that there was no correlation among the predictor variables, thus confirming the lack of
multicollinearity. The VIF and tolerance values of the multiple regression models are given in Table 5.

Table 5. The collinearity statistics of the multiple linear regression model

Predictors Collinearity Statistics

Tolerance VIF

Age 0.595 1.681
Level of education 0.536 1.864
Household size 0.878 1.139
Farm size 0.420 2.380
Farming experience 0.508 1.968
Yearly family income 0.576 1.737
Organizational engagement 0.329 3.038
Training received on agricultural machinery 0.458 2.182
Credit received 0.895 1.117
Contact with extension media 0.532 1.881
Practices of mechanized agriculture 0.565 1.769
Knowledge of agriculture machinery 0.377 2.652
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In asimilar manner, tolerance is utilized in applied regression analysis to evaluate the levels of multicollinearity .
Tolerance measures the extent to which beta coefficients are influenced by the inclusion of other predictor variables
in a model. Lower tolerance values indicate increased multicollinearity levels. The tolerance is linked to each
independent variable and varies from 0 to 1. Generally, atolerance below 0.25 indicates that multicollinearity might
exist, and further investigation is required. When tolerance is lower than 0.1, there is significant multicollinearity that
needs to be corrected. In the above table, it is seen that the tolerance level exceeds 0.1, which met the multicollinearity
test. That means none of the predictor variables were correlated with each other, which represented that no
multicollinearity was present.

In standard multiple regression, unusual and influential data are not present. In this study, the X-axis belongs to
independent variables (selected characteristics of farmers) and the Y-axis belongs to dependent variables. Most of the
variable’s datais situated near the bottom of the X-axis. There was very little data scattered here and there. Therefore,
the researcher said that unusual and influential data wasn’t found. Thereby, the assumptions are met for conducting
multiple linear regression analysis. The testin the presence of unusualand influential datais presented in Figure 8.

Figure 10 indicates that, except for very few observations, all of the points fall within the range of negative 3 to
positive 3 on either one of the X or Y-axes. So, it's in good shape because most points are between -3 and +3. Similar
observations were found considering residual descriptive statistics; the standard residual range is -2.197 to 2.289
(Figure 4), which is more or less within the range of -3 to +3. An observation with a standardized residual exceeding
3 (in absolute value) is regarded as an outlier by certain scholars (Cook, 1977).

o
Cook’s Distance 0.024
0.000
-0.001 2.050
Deleted Residual 2818
-2.689 I
0.000 0990
Std. Residual : 2.289
-2.197
0,000 2.011
Residual : 2.680

-3493 I

-4000 -3.000 -2.000 -1.000 0.000 1.000 2.000 3.000 4.000

Std. Dev. Mean Maximum ™ Minimum

Figure 4. Descriptive statistics of the residuals of the multiple linear regression model

Cook’s distance represents the scaled change in fitted values, serving as a valuable tool for detecting outliers in
the X values, which correspond to observations for predictor variables. The Cook's distance is regarded as high when
it exceeds 0.5 and is deemed extreme if it surpasses 1 (Cook, 1977). The findings presented in Figure 10 show that
the Cook’s distance ranged from 0.000 to 0.024, which is below the threshold of 0.5, suggesting that there are no
influential outliers presentin the model.

The internal consistency of the scale item’s attitude statement was evaluated through Cronbach’s alpha. The
analysis revealed that the Cronbach’s alpha for the 16 statements was 0.951, exceeding the threshold of 0.9. A
Cronbach’s alpha value greater than 0.9 indicates excellent reliability (George and Mallery, 2003). However,
removing any of the factors does not influence the elevation or enhancement of the Cronbach’s alpha value from
0.951. Consequently, it can be inferred thatthe claims regarding internal consistency orreliability were adequate. The
findings suggest that the scale developed through the previously mentioned methods demonstrated reliability.
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3.4 Factors influencing the attitudes of smallholder farmers toward mechanized agriculture

3.4.1 Multiple linear regressionanalysis

Multiple linear regression analysis was used to investigate the data. Using this approach, the researcher looked
into the relationship between a set of independent factors and a single dependent variable. To identify key factors that
may have substantial impacts, multiple regression analysis was conducted. The specific contributions of each of the
important factors were to be ascertained by stepwise multiple regression analysis.

The correlation coefficient merely signifies the existence of a linear association between two variables. The
statement fails to quantify the impact and contribution of a specific independent variable to the dependent variable.
The interaction of different characteristics exhibited by the respondents may collectively impact the attitudes of
smallholder farmers.

The variables such as age (X1), level of education (Xz), household size (X3), farm size (Xs), farming experience
(Xs), yearly family income (Xs), organizational engagement (X7), training received on agriculture machinery (Xs),
credit received (Xo), contact with extension media (X10), practices of mechanized agriculture (X11) and knowledge on
agricultural mechanization (X12) were considered as the independent variables for the regression analysis. For this
reason, a linear regression analysis was shown in Table 6.

The findings of the linear regression analysis are detailed in Table 6. The variables demonstrated outstanding
tolerance. At p<0.01, the F-test statistic value for the model was 111.826, demonstrating a statistically significant
result. The adjusted R-squared value of 0.689 indicates that the proposed model aligns effectively with the data, and
all parameters demonstrated a statistically significant impact above zero. The results of the linear regression analysis
revealed that only seven (07) of the twelve (12) independent variables exhibited statistical significance: age (X1), level
of education (Xz), farm size (Xa), farming experience (Xs), yearly family income (Xs), organizational engagement
(X7), and training received on agriculture machinery (Xs).

Table 6. An overview of the smallholder farmers' attitudes as shown by multiple linear regression analysis that
explains the focus variable (n=600)

Bxplanatory variables Unstandardized Standardized t-value Sig.
coefficients coefficients
B Std. Error Beta

(Constant) 55.881 0.802 69.672 0.000
Age (X1) -0.075 0.009 -0.251 -8.488 0.000*
Level of education (X2) 0.321 0.031 0.325 10.444 0.000*
Household size (X3) -0.044 0.039 -0.027 -1.120 0.263
Farm size (Xa) 1.846 0.503 0.129 3.671 0.000*
Farming experience (Xs) 0.005 0.002 0.096 3.013 0.003*
Yearly family income (Xs) 0.030 0.008 0.110 3.681 0.000*
Organizational engagement (X7) 1.540 0.146 0.417 10.512 0.000*
Training received on agriculture 0.355 0.154 0.077 2.304 0.022*
machinery (Xg)

Credit received (Xo) -0.006 0.005 -0.031 -1.283 0.200
Contact with extension media (X1o) 0.044 0.054 0.026 0.825 0.409
Practices of mechanized agriculture 0.011 0.048 0.007 0.223 0.824
(X11)

Knowledge on agricultural 0.071 0.044 0.060 1.612 0.107

mechanization (X12)
n=600, R=0.834, R?=0.696, Adjusted R?=0.689, F-value=111.826
* Significant if p < 0.05, Level of significance = 95%

According to Table 6's findings, smallholder farmers' ages significantly correlated negatively with their attitudes
against the advancement of mechanized agriculture, with a value of -0.075. The regression coefficient suggeststhata
one-year change in the age of the respondents results in a 0.075-unit change in their attitude. That means farmers who
are old-aged have a negative attitude and farmers who are young and middle-aged have a positive attitude towards
mechanized agriculture in haor. Patil & Veettil (2024) conducted research among rural youth and farmers in Haryana,
India, revealing that age has a significant negative effect on attitudes toward agriculture-related innovations—older
rural youth exhibited less favorable attitudes.

Table 6's findings showed that smallholder farmers' attitudes towards mechanized agriculture were significantly
positively correlated with their level of education, with a significant positive coefficient value of 0.322. The regression

https://sanad.iau.ir/Journal/ijasrt 2025;15(3): 121-142



IJASRT in EESs, 2025; 15(3) https://sanad.iau.ir/Journal/ijasrt

coefficient suggeststhataone-unitincrease or decrease in educational level corresponds to a 0.322 change in attitude.
That means farmers with a high level of education have a positive attitude toward mechanized agriculture. Hasan et
al. (2021) reported more orless similarly in their study regarding attitudes toward farm mechanization and educational
qualifications. Gebiso et al. (2023) reported similar findings that educational background had a significant influence
on determinants of farm mechanization in Ethiopia.

The regression coefficient indicates that if farming experience changes by one number (one scale score), then
attitude changes by 1.846. The farm size of smallholder farmers positively influences their attitudes toward
mechanized agriculture because larger plots provide greater opportunities to benefit from increased efficiency,
productivity,and labor savings. As farm size increases, the limitations of manual labor become more apparent, making
mechanization a more attractive and practical option. Farmers with larger holdings are also more likely to view
mechanization as a worthwhile investment that can improve profitability and reduce production costs. This positive
perception encourages a more favorable attitude toward adopting mechanized practices. Sanaullah & Ullah (2021)
reported in their study that farmers with more farming experience significantly influenced the adoption of farm
mechanization in Peshawar, Khyber Pakhtunkhwa, Pakistan.

The regression coefficient indicates that if farm size changes by one number (one scale score), then the attitude
changes by 0.005. The size of the farm shows a positive and substantial correlation with smallholder farmers
perceptions of mechanized agriculture, as larger farms often need increased effort and time for successful
management. As agricultural scale expands, the constraints of human labor become increasingly evident, leading
farmers to acknowledge the advantages of technology in enhancing efficiency, alleviating toil, and boosting
production. Expansive landholdings provide greater economic rationale for investing in or adopting mechanical tools,
rendering the concept more attractive and feasible for these farmers. Sanaullah & Ullah (2021), in their study, reported
farmers with larger farm sizes had a significant influence on the adoption of farm mechanization in Peshawar, Khyber
Pakhtunkhwa, Pakistan.

The regression coefficient indicates that if yearly annual income changes by one number (one scale score), then
attitude changes by 0.030. Yearly annual income showed a positive significant correlation with smallholder farmers'
attitudes towards mechanized agriculture, likely because higher income provides farmers with greater financial
flexibility to invest in modern technologies. Wealthier farmers are more capable of purchasing or accessing
mechanized tools and are therefore more likely to perceive themas beneficial for improving productivity and reducing
labor costs. This relationship has been supported by previous research; for example, Rahman et al. (2017) found that
higher household income significantly influenced the adoption of agricultural technologies in Bangladesh. Similarly,
Asfaw etal. (2016) reported that family income had a positive and significant effect on Ethiopian farmers” willingness
to adopt improved agricultural practices, including mechanization. These findings suggest that income level plays a
critical role in shaping farmers' attitudes and decisions regarding technological advancement in agriculture.

Table 6's results showed that smallholder farmers' attitudes toward mechanized agriculture were significantly
correlated with their organizational engagement, with a significant positive coefficient value of 1.552. According to
the regression coefficient, there is a 1.552-unit change in attitude for every unit change in organizational engagement.
That means farmers with high organizational engagement have more positive attitudes toward mechanized agriculture.
This is because theirinvolvement in cooperatives, agricultural groups, or extension services provides themwith better
access to information, resources,and peer support.

The regression coefficient indicates that if training received on agricultural machinery changes one number (one
scale score), then the attitude changes by 0.355. Specialized training programs significantly shape smallholder
farmers’ attitudes toward mechanized agriculture. Training exposes farmers to the practical benefits of machinery —
such as reduced labor demands, greater speed, and precision—and builds their confidence in safely operating and
maintaining equipment. As farmers participate in demonstrations and hands-on sessions, they develop direct
experience with mechanization's advantages, leading to more favorable perceptions. For instance, a study in
Bangladesh by Hasan et al. (2020) found that farmers' training experiences were significantly and positively correlated
with their attitudes toward farm mechanization.

5.3.2 Stepwise multiple regressionanalysis

A stepwise multiple regression analysis was used to determine the impact of each important variable in accounting
for the diversity in the smallholder farmers' attitudes toward mechanized agriculture. The tool was used to identify the
important independent variables influencing the attitudes of smallholder farmers toward mechanized agriculture. The
stepwise multiple regression analysis is displayed in Table 7.

https://sanad.iau.ir/Journal/ijasrt/ 2025;15(3): 121-142



Exploring Smallholder Farmers’ Attitudes Toward M echanized Agriculture Asifur Rahman et al

Table 7. Step-wise multiple regression analysis for the attitude of smallholder farmers toward mechanized

agriculture
Model Combination of the factors Co-efficient of Adjusted R2 Percent of increase in
determination adjusted R?

1 Constant + X7 0.504 0.504 50.4%
2 Constant+ X7 + Xz 0.627 0.625 12.1%
3 Constant+ X7 + X2 + X1 0.665 0.663 3.8%
4 Constant+ X7 + X2 + X1 + Xa 0.676 0.674 1.1%
5 Constant+ X7+ X2 + X1 + X4 + X5 0.682 0.680 0.6%
6 Constant+ X7+ Xz + X1 + Xg + X5 0.688 0.685 0.5%

+ Xg
7 Constant+ X7+ Xz + X1 + Xz + X5 0.692 0.688 0.3%

+ Xg + Xg

Here, X7 = Organizational engagement; X> = Level of education; X1 = Age; X4 = Farm size; Xs = Farming
experience; Xs = Yearly family income; and Xg = Training received on agriculture machinery.

The stepwise multiple regression analysis revealed that organizational engagement (X7) expresses the focus
variable by 50.4%, level of education (X2) expresses 12.1%, age (X1) expresses 3.8%, farm size (X4) expresses 1.1%,
farming experience (Xs) expresses 0.6%, yearly family income (Xs) expresses 0.5%, and training received on
agriculture machinery (Xs) expresses 0.3% attitude towards mechanized agriculture. Sheheli et al. (2023) discovered
comparable outcomes, concluding that the fish farmers’ communication exposure was the primary factor that helped
to explain the dependent variable, or the knowledge of fish farmers in the Gauripur sub-district of Mymensingh.

4. Conclusion and Recommendations

The overwhelming percentage ofthe smallholder farmers were found with afavorable attitude towards mechanized
agriculture. Possible factors contributing to the favorable attitude may include the comparative benefits, such as
decreased labor requirements, efficient and timely crop harvesting, avoidance of damage from sudden floods, etc.
Factors such as organizational engagement, level of education, age, farm size, farming experience, yearly family
income, and training received on agriculture machinery were identified as the significant influential variables.
Younger farmers are more open to mechanization, while older ones prefer traditional methods, but experienced ones
can overcome many challenges. Prosperous, educated farmers who actively participate in organizations and receive
need-based training can empower themselves to make informed decisions and positively shape their attitudes towards
mechanized farming.

Promotional activities (including the provision of incentives and the increase in the availability of agricultural
equipment at the local level) need to be undertaken by the concerned authorities, especially by the Department of
Agricultural Extension (DAE), to strengthen the ongoing Agricultural Mechanization Project through Integrated
Management. To maintain this favorable attitude of the farmers, more such projects can be undertaken by the Ministry
of Agriculture and implemented at the field level with proper supervision.

To improve organizational engagement, it is crucial to strengthen farmer cooperatives as well as establish
additional community-based machinery service centers with assistance from governmental entities like the
Department of Agricultural Extension (DAE) and non-governmental organizations such as BRAC and Caritas. It is
advisable to enhance outreach and engagement strategies by implementing regular training sessions, conducting
equipment demonstrations, and fostering collaborative farming initiatives. Enhancing organizational support networks
will cultivate trustand familiarity with mechanized solutions, resulting in increased adoption rates.

The Ministry of Education and local non-governmental organizations (NGOs) should come forward with their
adult education program. Simplified training modules should be developed and delivered in local dialects. These
programs should focus on the practical benefits and cost-effectiveness of mechanized agriculture, making the
technology accessible and understandable for farmers with varying educational backgrounds. Young and middle -aged
farmers should be encouraged to take part in agriculture activities by providing proper facilities like need-based
training programs, initial investments with low-interest bank loans, etc.

For farmers with small landholdings, the promotion of machinery-sharing models like Custom Hiring Centers can
ensure access to mechanization without the financial burden of ownership. Addressing yearly family income,
microfinance schemes, subsidies,and flexible payment plans should be made available to lower the economic barriers
to mechanization. Experienced farmers can be valuable change agents; thus, participatory training and peer-learning
models should be introduced to combine traditional knowledge with modern methods.
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