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1.	Introduction
Agricultural activities in India, once dominated by animal-
driven practices, are increasingly transitioning to mechanized 
systems aimed at enhancing productivity and reducing labour 
[8]. The agricultural sector in India relies heavily on the 
contributions of women, who are involved in a wide range of 
tasks from sowing to harvesting. However, farm women—who 
form a crucial part of the agricultural workforce—continue to 
experience signi�icant drudgery due to repetitive, labour-
intensive tasks [3]. The shift towards mechanization in 
agriculture has introduced tools aimed at increasing ef�iciency, 
yet many of these tools are not ergonomically suited to the needs 
of women farmers, thereby underscoring the need for gender-
sensitive technological interventions. 

	ABSTRACT	
The	transition	of	Indian	agriculture	from	animal-driven	to	machine-driven	practices	has	introduced	various	tools	and	implements	
aimed	at	increasing	ef�iciency	and	reducing	physical	labour.	Ergonomics,	the	science	of	tailoring	equipment	and	workstations	to	the	
capabilities	and	limitations	of	the	human	body,	plays	an	important	role	in	reducing	physical	stress	and	health	risks	associated	with	
agricultural	work,	especially	for	female	workers	who	face	repetitive	and	dif�icult	tasks.	
This	study	explored	the	introduction	and	impact	of	ten	drudgery-reducing	farm	technologies	for	farm	women.	The	primary	goal	was	
to	evaluate	the	effectiveness	of	these	technologies	 in	enhancing	productivity	and	reducing	physical	labour	through	a	capacity-
building	training	program.	A	capacity-building	training	program	was	conducted	in	Kaveliguda	village,	targeting	50	farm	women.	
The	training	focused	on	ten	drudgery-reducing	farm	technologies,	which	included	sapling	transplanters,	improved	sickles,	long-
handle	weeders,	Head	load	managers,	Seed	placement	tubes,	Finger	guards,	Ring	cutters,	different	types	of	Cotton	harvest	bags,	
Knitted	gloves,	and	Seed	cum	fertilizer	bag.	Pre	and	post-training	evaluations	were	carried	out	to	assess	changes	in	awareness	and	
adoption	rates.	Socio-economic	constraints,	including	low	income	and	limited	contact	with	extension	services,	create	signi�icant	
barriers	to	training	participation	and	technology	uptake.
The	pre-	and	post-training	evaluations	revealed	signi�icant	increase	in	awareness	of	the	drudgery-reducing	technologies.	There	was	
a	moderate	adoption	rate	of	 these	 technologies	among	the	participants.	The	 �indings	underscore	 the	 importance	of	accessible	
training	and	technology	in	enhancing	productivity	and	occupational	comfort	for	women	in	agriculture.	By	emphasizing	ergonomics	
and	user-centered	design	principles,	this	study	highlighted	the	importance	of	active	participation	of	women	in	the	design	process	to	
ensure	that	the	equipment	meets	their	speci�ic	needs	and	preferences.	This	participatory	approach	not	only	increased	the	usefulness	
and	acceptance	of	the	equipment	among	women	farmers	but	also	created	a	sense	of	ownership.	Prioritizing	ergonomics	in	tool	
design	 and	 implementation	 can	 create	 a	 more	 equitable	 and	 sustainable	 agricultural	 sector	 that	 supports	 the	 health	 and	
empowerment	of	women	farmers.

Keywords:	Drudgery	reducing	technologies,	Farm	women,	Awareness,	Gender	Equity,	Occupational	Comfort,	User	centered	Design,	
Ergonomics,	Physical	load,	Manual	tools.

This drudgery not only affects their physical well-being but also 
limits their overall productivity. In this context, ergonomics, the 
science of designing tools and equipment that align with human 
capabilities, plays a critical role in reducing occupational stress 
and enhancing comfort.
Ergonomics, the science of designing tools and processes to �it 
human capabilities, offers a promising solution by reducing 
occupational stress and improving comfort. The introduction of 
gender-friendly, drudgery-reducing technologies provides a 
practical solution to alleviate the physical strain on women 
farmers. Tools such as sapling transplanters, long-handle 
weeders, sickles, and cotton harvest bags are designed to make 
agricultural tasks less burdensome. However, the success of 
these interventions depends on the extent to which they align 
with the needs and preferences of farm women and whether 
appropriate training programs accompany their distribution 
[13]. 
This study evaluates the impact of ten drudgery-reducing 
technologies provided to farm women, focusing on changes in 
awareness, adoption rates, and improvements in occupational 
comfort. 
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A participatory approach involving the farm women in the 
design and feedback process ensures that the tools meet user-
speci�ic needs, fostering ownership and long-term adoption. 
By analyzing the effectiveness of capacity-building programs 
and identifying factors that in�luence technology adoption, this 
research highlights the importance of targeted interventions 
[24]. It also underscores the need for robust extension services 
to bridge the gap between innovation and on-�ield application. 
The insights from this study contribute to the broader goal of 
achieving gender equity in agriculture by empowering women 
through ergonomically designed technologies that foster both 
productivity and well-being. The objectives include evaluating 
changes in awareness and adoption rates of these technologies 
before and after training and determining how effectively these 
tools improve occupational comfort and productivity.

2.	Methodology
Ex-post facto research design was selected for the study. A total 
sample of 50 farm women was selected from the village of 
Kaveliguda, Shamshabad mandal, Rangareddy district, 
Telangana. Capacity building training programs on different 
types of gender friendly drudgery-reducing farm tools i.e. 
sapling transplanter, sickle/kurpi, long handle weeders, ring 
cutter, �inger guards, knitted gloves, three types of harvest bags, 
head load manager, sapling transplanter, seed placement tube 
and seed cum fertilizer bag were introduced. The independent 
variables are socio-economic and communication factors and 
the dependent variables are awareness and adoption levels of 
drudgery-reducing tools among farm women.An interview 
schedule was developed on gender friendly drudgery reducing 
farm technologies. The developed schedule included both 
closed and open-ended questions to assess the awareness and 
adoption levels. Data were collected from the selected women 
farmers as per developed schedule before and after the capacity 
building training programmes. After one season of crop, data 
was collected and analyzed to understand the adoption level of 
given technologies. Descriptive statistics and correlation were 
used for analyzing the data.

3.Results	and	Discussion
3.1Demographic	Distribution	of	Respondents
3.1.1	Age	Distribution
The majority of respondents were middle-aged women (46%), 
suggesting that this age group may have a more substantial role 
in agricultural activities and decision-making within their 
households, followed by older women (34%). The 20 percent of 
younger participants (18-35 years) indicated an opportunity to 
engage this group more actively in agricultural practices and 
technology adoption[2], [37].

3.1.2	Educational	Pro�ile
A signi�icant proportion of respondents (46%) were illiterate, 
highlighting the need for targeted educational interventions to 
enhance literacy and numeracy skills among farm women. 
Additionally, 30 percent had primary education and 24 percent 
had secondary education, suggesting a potential for improving 
awareness and understanding of drudgery-reducing 
technologies through tailored training programs [18].

3.1.3	Work	Experience	in	Agriculture
The majority of respondents (30%) had 11-20 years of 
experience in farming, indicating a relatively experienced 
cohort. However, the lower representation in higher experience

brackets (only 8% with 21-30 years) suggests challenges in 
retaining women in agriculture as they age or progress in their 
occupation [28].

Table-1	Distribution	of	respondents	according	to	the	demographic	pro�ile	
(N=50)

3.1.4	Family	Structure	and	Size
The majority of respondents belonged to joint families (56%), 
which might have provided a support network for sharing 
responsibilities while 44% were from nuclear families which 
could have in�luenced their availability for training and 
adoption of new technologies. 

3.1.5	Caste	Distribution
The caste distribution revealed that 64 percent of respondents 
belonged to Other Backward Classes (OBC), while only 16 
percent were from Scheduled Castes/Scheduled Tribes (SC/ST). 
This demographic insight was critical, as it highlighted the need 
for inclusive policies that address the unique challenges faced 
by women from different caste backgrounds [20]. 

3.2	Economic	Pro�ile	of	Respondents
The economic variables from this study provided critical 
insights into the �inancial circumstances and agricultural status 
of the respondents. 

Table-2	Distribution	of	 respondents	according	 to	 the	 economic	variables	
(N=50)
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3.2.1	Annual	Family	Income
The majority of respondents (74%) had low annual incomes 
(less than ₹1,50,000), indicating economic constraints that 
could limit their ability to invest in new technologies. Only 18 
percent and 8 percent were in the medium and high-income 
categories, respectively. Addressing these economic constraints 
was crucial for promoting technology adoption; �inancial 
assistance or subsidized access to drudgery-reducing tools 
might have been necessary to empower these women 
economically [1], [4], [14].

3.2.2	Classi�ication	of	Farmers	by	Landholding	Size
The majority of respondents were medium (44%) and small 
(30%) landholding farmers, with only 18 percent and 8 percent 
being marginal and big farmers, respectively. The predominance 
of medium and small landholding farmers suggested that a 
substantial portion of the respondents might have faced 
challenges related to resource allocation and access to markets. 
These challenges could have directly in�luenced their 
willingness and ability to adopt new technologies. Programs 
aimed at enhancing productivity needed to consider the speci�ic 
needs and constraints of medium and small farmers 
landholding, ensuring that interventions were tailored 
accordingly.

3.2.3Type	of	House
The majority of respondents lived in semi-pucca (44%) and 
pucca (40%) houses, with only 16 percent living in kutcha 
houses.The prevalence of semi-pucca housing suggested a 
transition towards more stable living conditions but also 
indicated that many families might still have lacked adequate 
infrastructure and resources. 

3.3	Communication	Pro�ile	of	Respondents
3.3.1	Mass	Media	Exposure	Level
The majority of respondents (40%) had low exposure to mass 
media, with only 16 percent having high exposure. This suggests 
a need for targeted media campaigns to reach women farmers 
effectively and improve their access to agricultural information 
[7].

Table-3	Distribution	of	respondents	according	to	the	communication	pro�ile	
(N=50)

3.3.2	Contact	with	Extension	Personnel/Agents
A signi�icant proportion of respondents (82%) had low contact 
with extension personnel. Only 14 percent had medium contact, 
and a mere 4 percent reported high contact with extension 
agents. This lack of interaction raised concerns about the 
accessibility and effectiveness of extension services in reaching 
women farmers. Extension personnel play a crucial role in 
disseminating knowledge, providing training, and facilitating 
technology adoption [15]. 

3.3.3	Contact	Level	with	Extension	Institutes
Similar to contact with extension personnel, 82 percent of 
respondents had low contact with extension institutes. 
Enhancing collaboration between extension institutes and local 
communities was essential to bridge this gap. Initiatives could 
i n c l u d e  o r g a n i z i n g  c o m m u n i t y  w o r k s h o p s ,  � i e l d 
demonstrations, and participatory training sessions that 
actively involve women farmers [6].

3.4	 Drudgery	 Levels	 Perceived	 by	 Farm	 Women	 During	
Farming	Activities
The data presented in Table-4 illustrated the perceived levels of 
drudgery associated with various farming activities among farm 
women, highlighting the physical and psychological challenges 
they faced in their agricultural practices. Farm women perceive 
certain farming activities as signi�icantly more labour-intensive 
than others. 

Manual harvesting and weeding were identi�ied as the most drudgery-prone activities, with 28 percent and 26 percent of 
respondents, respectively, categorizing them as such. This highlights the physical strain associated with these tasks.This aligned with 
existing literature that emphasizing the physical strain involved in harvesting crops manually, which often required prolonged 
periods of bending and lifting, leading to musculoskeletal issues [9], [23]. The identi�ication of high-drudgery activities underscored 
the urgent need for developing and promoting ergonomic tools and technologies tailored to these speci�ic tasks [19], [29], [35].
Other activities, such as sowing and threshing, were also perceived as moderately drudgery-prone, with 22 percent and 24 percent of 
respondents, respectively, indicating this level of intensity [13], [30]. In contrast, activities like cleaning and drying of farm produce 
were perceived as less strenuous, with 14 percent and 30 percent of respondents, respectively, categorizing them as least drudgery-
prone [10].

Table-4	Perceived	drudgery	levels	in	farming	activities	by	farm	women	(N	=	50)
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3.5	Awareness	of	weeding	tools
The �indings on the awareness of various weeding tools among farm women before and after a capacity-building training program 
highlighted a signi�icant shift in knowledge levels. 
Before the training, awareness of weeding tools was limited. Only 10 percent of respondents were aware of sickles, and none were 
aware of long-handle weeders. While 64 percent knew about khurpis, their full potential might not have been recognized.This 
substantial improvement underscored the effectiveness of the training program in disseminating knowledge about traditional tools 
that could aid in weeding [23].

Table-	5	Distribution	of	the	respondents	according	to	awareness	about	weeding	tools	(N=50)

After the training, awareness increased signi�icantly. 
Knowledge of sickles increased to 50 percent, and awareness of 
long-handle weeders reached 90 percent of respondents who 
recognized this tool's relevance for multiple crops, including 
maize, okra, brinjal, tomato and chilli. Awareness of khurpis also 
increased to 78 percent. Overall, awareness of all weeding tools 
rose from 30 percent to 88 percent.
This signi�icant improvement in awareness highlights the 
effectiveness of the training program in empowering farm 
women with knowledge about tools that can reduce physical 
strain and improve ef�iciency in weeding practices [32]. The 
increase re�lected not only improved awareness but also a 
potential shift in attitudes towards adopting these tools in daily 
farming practices [19], [29].

3.6	Awareness	of	harvesting	tools
The �indings on the awareness of various harvesting tools 
among farm women before and after a capacity-building 
training program revealed signi�icant changes. Before the 
training, awareness of various harvesting tools was limited. 
Only 30 percent of respondents were aware of ring cutters, 4 
percent knew about �inger guards, and 10 percent were aware of 
knitted gloves. Awareness of front load and back load harvest 
bags was 20 percent and 34 percent, respectively, while only 16 
percent were aware of wing-type cotton harvest bags.

Table-	 6	 Distribution	 of	 the	 respondents	 according	 to	 awareness	 about	
harvesting	tools	(N=50)

After the training, awareness of all harvesting tools signi�icantly 
increased. All respondents (100%) were aware of ring cutters 
and knitted gloves, while 92 percent were aware of �inger guards 
and front load harvest bags. Awareness of back load and wing-
type cotton harvest bags increased to 80 percent and 74 percent, 
respectively.

This dramatic improvement indicated that the training 
effectively introduced this tool, which is essential for ef�icient 
and safe harvesting, particularly in crops like cotton [17], [21], 
[36].The �inger guards showed a notable increase in awareness, 
the training program effectively highlighted their utility in 
preventing injuries during harvesting tasks [30], [31].

3.7	Awareness	about	sowing	tools
Before the capacity-building training program, the awareness 
level of sowing tools among farm women was extremely low. 
Only 6 percent were aware of sapling transplanters, 4 percent 
knew about seed placement tubes, and none had heard of seed 
cum fertilizer bags. Majority of the respondents (94%) 
indicated no awareness of any sowing tool.

Table-	7	Distribution	of	the	respondents	by	awareness	of	sowing	tools(N=50)

The post-training evaluation revealed a signi�icant increase in 
awareness. All participants (100%) were aware of sapling 
transplanters and their bene�its. Awareness of seed placement 
tubes and seed cum fertilizer bags also increased to 96 percent 
and 92 percent, respectively. This remarkable transformation 
highlights the effectiveness of the training program in 
disseminating crucial knowledge and empowering farm women 
with information on modern agricultural tools and techniques.

3.8	Awareness	about	the	use	of	Head	Load	Manager
This improvement re�lected the effectiveness of the training 
program in expanding participants' knowledge of essential 
harvesting tools. The rise in awareness suggested a positive shift 
toward adopting technologies that can enhance ef�iciency and 
safety, contributing to reduced drudgery and better agricultural 
outcomes for women farmers [25], [26].
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3.9	Awareness	levels	of	drudgery	reducing	tools	
A signi�icant majority of respondents (74%) exhibited low 
awareness of drudgery-reducing tools and equipment. This lack 
of knowledge could hinder the adoption of these tools and limit 
their impact on agricultural practices. A smaller proportion, 20 
percent, displayed a medium level of awareness, indicating a 
potential for improvement through targeted education and 
awareness campaigns. Only 6 percent of respondents 
demonstrated high awareness, highlighting the need for 
increased efforts to disseminate information and promote the 
bene�its of these tools.
The limited number of highly aware individuals suggested that 
while some may have access to information, it is not widespread 
enough to in�luence broader adoption [27], [34].

Table-8	Distribution	of	 the	respondents	on	the	use	ofHead	 load	manager	
(N=50)

Table-9	 Distribution	 of	 the	 respondents	 according	 to	 awareness	 level	 of	
drudgery	reducing	tools	(N=50)

3.10	 Evaluation	 of	 �ield	 validation	 of	 technology	 on	
drudgery	of	farm	women
The use of a long-handle weeder resulted in a decrease in the 
drudgery score from 25 to 23.7, re�lecting a reduction in 
physical strain during these labour-intensive tasks. The t-value 
of 8.26 indicated a highly signi�icant improvement, suggesting 
that this technology is effective in making weeding less 
strenuous. The introduction of the sapling transplanter led to a 
decrease in the drudgery score from 23 to 22.06. Although this 
reduction is smaller compared to weeding, the t-value of 3.76 
still signi�ies an improvement in the experience of farm women 
during sowing activities. The most notable improvement was 
observed in harvesting, where the combination of a cotton 
harvest bag and knitted gloves reduced the drudgery score from 
29 to 24.4. The t-value of 11.5 indicated a signi�icant reduction 
in physical strain, highlighting the effectiveness of these tools in 
alleviating discomfort and enhancing ef�iciency during 
harvesting [5].

Table-10	Evaluation	of	�ield	validation	of	technology	on	drudgery	of	farm	women	(N=50)

**	Signi�icant	at	5	%	level	of	signi�icance

3.11	Technology	adoption	preferences	for	drudgery	reduction	tools
The adoption levels of various gender-friendly drudgery-reducing tools among farm women, categorized by their decision-making 
preferences regarding tool selection, revealed notable insights into their acceptance and preferences. The data highlighted the 
varying degrees of acceptance and preference for both conventional and improved technologies, as well as the willingness to suggest 
modi�ications or try new innovations.

Table-11	Distribution	of	the	respondents	by	technology	adoption	preferences	for	drudgery	reduction	tools(N=50)

Traditional	Tools:	While traditional tools like sickles and khurpis were widely used, a substantial portion of farmers (44%) 
expressed a preference for improved versions of these tools.

Weed	Control	Tools:A positive trend was observed in the adoption of improved long-handle weeders. While 30 percent of farmers 
still used traditional method, 70 percent preferred improved design. Furthermore, 12 percent suggested modi�ications, and 18 
percent had even experimented with new innovations.
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Table-12	Awareness	and	knowledge	of	drudgery	reducing	tools	among	farm	women	(N	=	50)

Protective	Gear:	Despite the potential bene�its of improved �inger guards, all farmers relied on the traditional method of harvesting. 
While 84 percent of farmers adopted improved knitted gloves.However, the absence of suggestions for modi�ications indicated that 
the current design may meet users' needs effectively.

Harvesting	Tools:A signi�icant gap was observed in the adoption of improved harvesting tools. Only 24 percent of farmers opted for 
improved front-load harvest bags, while none adopted modern backload bags. For wing-type cotton harvest bags, only 14 percent 
used improved technology. However, 80 percent of farmers adopted improved ring cutters.

Planting	Tools:	While 74 percent of farmers adopted sapling transplanters, there was a signi�icant gap in the adoption of seed 
placement tubes (20%) and seed cum fertilizer bags (12%), with most farmers relying on traditional methods.

Head	Load	Manager:Forty percent of farmers still relied on the traditional method of carrying loads. However, 60 percent preferred 
improved technology, highlighting the need for increased awareness about its ergonomic bene�its.
While some tools like long handle weeders and sapling transplanters showed promising adoption rates, others indicated strong 
adherence to traditional practices.The high percentage of farmers suggesting modi�ications for certain tools highlighted an 
opportunity for manufacturers and developers to engage with users in re�ining product designs based on users' feedback [33].

3.12	Awareness	and	knowledge	of	farm	women	on	drudgery-reducing	tools	in	agriculture
The results indicated that the intervention signi�icantly enhanced both awareness and knowledge among the participants, with t-
values far exceeding the critical value for signi�icance. The increase in knowledge scores from pre-test to post-test re�lected an 
enhanced capacity among these women to implement new techniques effectively, thereby contributing to their empowerment 
within both agricultural and household contexts [22], [38].

**	Signi�icant	at	5	%	level	of	signi�icance

3.13	Adoption	levels	of	drudgery-reducing	tools	
The distribution of respondents according to their adoption 
levels of drudgery-reducing tools and equipment is summarized 
in Table 13. A signi�icant 84 percent of respondents belonged to 
the low adoption category. This indicated a signi�icant barrier to 
the integration of drudgery-reducing tools in their farming 
activities. The high percentage suggested that despite some 
awareness, many farm women may have faced challenges such 
as �inancial constraints, lack of access to tools or insuf�icient 
training on how to use them effectively [16].
Twelve percent of respondents exhibited a medium level of 
adoption. This group demonstrated a willingness to use 
drudgery-reducing tools but likely does not utilize them 
consistently or effectively. The presence of this segment 
indicated potential for growth; targeted interventions could 
help these women transition to higher levels of adoption. Only 4 
percent of respondents were categorized as having high 
adoption levels. This small percentage highlighted that very few 
farm women are fully integrating drudgery-reducing tools into 
their agricultural practices.

Table-13	Distribution	 of	 the	 respondents	 according	 to	 adoption	 levels	 of	
drudgery	reducing	tools	(N	=	50)

3.14	Adoption	of	gender	friendly	drudgery	reducingtools
The distribution of respondents by their extent of use and 
adoption levels of various tools is illustrated in Table 14. Knitted 
Gloves (88.10%) and Ring Cutter (80%) showed the highest 
adoption indices, indicating that these technologies were 
widely accepted and frequently used by the respondents.The 
Front Load Harvest Bag also demonstrated a strong adoption 
index of 83.33 percent, re�lecting its effectiveness in reducing 
drudgery during harvesting.The high adoption rates may be 
attributed to their ease of use, immediate bene�its in reducing 
physical strain and positive feedback from users [11].

Table-14	Distribution	of	the	respondents	by	their	adoption	of	drudgery	reduction	tools	(N=50)
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Moderate adoption rates were seen for the Wing Type Cotton 
Harvest Bag which had an adoption index of 71.43 percent, 
suggesting a good level of acceptance but with scope for 
improvement.The Sickle/Khurpi technology had an adoption 
index of 54.55 percent, indicating that while it is used, there 
were still a signi�icant number of respondents who either used it 
sometimes or not at all.Technologies like the Sapling 
Transplanter (25%), Headload Manager (30%) and Seed Cum 
Fertilizer Bag (25%) had relatively low adoption indices, 
suggesting barriers to their consistent use among farm 
women.The Long Handle Weeders also showed a low adoption 
index of 27.14 percent, which may have indicated a need for 
further training or modi�ications to make this technology more 
appealing or accessible.For tools with lower adoption rates, 
factors such as lack of awareness, perceived complexity, or 
insuf�icient training could have hindered consistent use among 
farm women.

3.15	 Correlation	 of	 socio-economic	 and	 communication	
variables	with	awareness	and	
adoption	levels	of	drudgeryreducing	tools
The correlation coef�icients wereused to identify the 
relationship between various independent variables (socio-
economic and communication factors) and the dependent 
variables (awareness and adoption levels) of drudgery-
reducing tools among farm women. These correlations were 
essential for identifying factors that in�luence awareness and 
adoption, which can inform targeted interventions.

Table-15	Correlation	of	personal	socio-economic,	communication	variables	
with	 the	 awareness	 and	 adoption	 level	 of	 drudgery	 reducing	 tools	 and	
equipment

Education: Education emerged as a strong positive correlate of 
both awareness and adoption. Higher levels of education were 
signi�icantly associated with increased awareness and adoption 
of drudgery-reducing technologies. This suggests that 
education plays a crucial role in facilitating access to 
information and promoting the adoption of innovative 
practices.

Family	Structure: Family structure, particularly the size of the 
family, showed a negative correlation with awareness and 
adoption. Larger families may be associated with lower 
awareness and adoption levels due to resource constraints and 
competing priorities.

Socioeconomic	 Factors: Higher annual income and larger 
landholdings were positively correlated with awareness and 
adoption. This suggests that economic factors can in�luence the 
ability to access and adopt new technologies.

Communication	Factors: Mass media exposure, contact with 
extension personnel, and contact with institutions were all 
positively correlated with awareness and adoption. This 
highlights the importance of effective communication channels 
in disseminating information and promoting the adoption of 
drudgery-reducing tools.

4.	Conclusion
The study demonstrated that introducing drudgery-reducing 
technologies tailored for farm women signi�icantly improved 
awareness, reduced physical strain and encouraged technology 
adoption. The results highlighted the importance of 
ergonomically designed tools to address the speci�ic needs of 
women in agriculture, ensuring both occupational comfort and 
enhanced productivity. Capacity-building initiatives proved 
effective, as shown by the signi�icant increase in post-training 
awareness for various tools such as sapling transplanters, long-
handle weeders, and cotton harvest bags. However, despite 
these improvements, the adoption levels varied. Technologies 
like knitted gloves and ring cutters showed high acceptance due 
to their ease of use, whereas others—such as sapling 
transplanters and seed placement tubes—faced barriers to 
consistent adoption, indicating the need for ongoing support 
and iterative improvements in design.
The �indings emphasized that demographic factors, such as 
education and income, positively in�luenced both awareness 
and adoption of drudgery-reducing tools, whereas larger family 
size presents a potential barrier. Limited contact with extension 
agents and institutions also hampered broader technology 
adoption, underlining the importance of targeted outreach 
programs and media exposure.
The reduction in drudgery scores for key agricultural tasks, 
including weeding, sowing, and harvesting, validated the 
effectiveness of the introduced technologies. Ergonomic 
interventions like the long-handle weeder and cotton harvest 
bags led to signi�icant reductions in physical strain, promoting 
sustainable participation of women in agricultural activities. 
The study concludes that participatory approaches involving 
farm women in the tool design process fostered greater 
acceptance and long-term use. For sustained impact, efforts had 
to focus on improving access to these tools, providing �inancial 
support, and strengthening extension services. Prioritizing 
ergonomic design and accessibility in agricultural technologies 
can pave the way for a more equitable, ef�icient, and inclusive 
agricultural sector that supports the well-being and 
productivity of women farmers.

Future	Scope	of	study
Exploring �inancial models such as microcredit or subsidies, 
could enhance the adoption of these technologies among 
economically disadvantaged farmwomen. The research could 
be extended to test and re�ine drudgery-reducing technologies 
for diverse cropping systems across various agro-climatic 
zones.

Con�lict	of	Interest
All the authors declare that they have no con�licts of interest.

Acknowledgment	
The authors would like to thank ICAR-CIWA and PJTAU, 
Hyderabad, for providing an opportunity to carry out this 
research work.



	©	2024	AATCC	Review.	All Rights Reserved. 535.

E.	Shirin	Hima	Bindu	et	al.,	/	AATCC	Review	(2024)

References

Agarwal, R., and Singh, P. (2019). Socio-economic factors 
in�luencing the adoption of agricultural technologies 
among smallholder farmers. Journal of Agricultural Science 
and Technology, 21(4), 102-115.

Agarwal, R., Singh, P., and Gupta, A. (2020). The impact of 
age and experience on technology adoption in agriculture: 
Evidence from India. International Journal of Agricultural 
Management, 9(3), 210-218.

Anand, K., and Dhingra, R. (2018). Gender disparities in 
agricultural labor and the role of women in India. Indian 
Journal of Agricultural Economics, 73(3), 302-316.

Aryal, J. P., Sapkota, T. B., Rahut, D. B., and Jat, M. L. (2020). 
Does women's participation in agricultural technology 
adoption decisions affect the adoption of climate-smart 
a g r i c u l t u r e ?  E n v i r o n m e n t ,  D e v e l o p m e n t ,  a n d 
S u s t a i n a b i l i t y .  2 2 ( 3 ) ,  1 7 7 9 - 1 7 9 6 . 
https://doi.org/10.1007/s10668-020-00701-6

Biru, A., and Mengiste, S. (2021). Agricultural technologies 
adoption and smallholder farmers' welfare: Evidence from 
Ethiopia. Journal of Agricultural Extension and Rural 
D e v e l o p m e n t ,  1 3 ( 2 ) ,  5 8 - 6 7 . 
https://doi.org/10.5897/JAERD2021.1284

Bhandari, H., and Shrestha, P. (2020). Gender perspectives 
in agricultural extension: A review of literature from South 
Asia. Asian Journal of Agricultural Extension, Economics 
a n d  S o c i o l o g y ,  3 8 ( 1 ) ,  1 - 1 5 . 
https://doi.org/10.9734/ajaees/2020/
v38i130307

Bhatnagar, S., and Sharma, R. (2021). The role of 
communication in enhancing agricultural productivity: A 
study on the impact of information dissemination among 
women farmers in India. International Journal of 
A g r i c u l t u r a l  E x t e n s i o n ,  9 ( 2 ) ,  1 1 2 - 1 2 0 . 
https://doi.org/10.33687/ijae.v9i2.1355

Choudhary, R., and Singh, R. (2020). Mechanization in 
Indian agriculture: A gender perspective on the adoption of 
technologies. Journal of Gender Studies, 29(2), 123-134. 
https://doi.org/10.1080/09589236.2018.1532748

Das, D., and Sarkar, S. (2021). Assessment of occupational 
health risks among women engaged in agricultural 
activities in rural India. Journal of Occupational Health and 
Safety, 33(2), 57–68.

Dixit, J., Yadav, R., and Singh, R. (2020). Ergonomic 
evaluation of farm tools used by women in agriculture. 
Indian Journal of Agricultural Research, 54(3), 459-463.

Doss, C. R. (2018). Women and agricultural technology: A 
review of the evidence. Agricultural Systems, 165, 1-12. 
https://doi.org/10.1016/j.agsy.2018.07.001

Gupta, A., Kumar, S., and Patel, V. (2017). Impact of improved 
threshing technologies on drudgery reduction among rural 
women. Agricultural Engineering Today, 41(1), 19–22.

FAO. (2020). Gender and innovative and labour-saving 
technologies. Retrieved from https://www.fao.org/
gender/learning-center/thematic-areas/gender-and-
innovative-and-labour-saving-technologies/

ICAR-Annals. (2018). Empowering women through 
gender-friendly technologies in agriculture. Annals of 
A g r i c u l t u r a l  R e s e a r c h ,  3 9 ( 2 ) .  A v a i l a b l e  a t : 
https://epubs.icar.org.in/index.
php/AAR/article/view/91295

Ka�le, K., and Shrestha, J. (2019). Role of agricultural 
extension in improving farmers' access to information and 
technology: A case study from Nepal. Journal of Agricultural 
E d u c a t i o n  a n d  E x t e n s i o n ,  2 5 ( 5 ) ,  4 6 5 - 4 7 8 . 
https://doi.org/10.1080/1389224
X.2019.1666582

Kaur, G., and Joshi, R. (2019). Capacity building of rural 
women in agriculture through training programs. Journal of 
Gender Studies, 28(2), 147-156.

Kumar, R., Singh, P., and Yadav, M. (2019). Assessment of 
awareness and utilization of agricultural tools among 
women farmers in rural India. Journal of Rural Studies, 73, 
54-62.

Kumar, N., and Chand, R. (2022). Gender and agriculture: 
Women's role in technology adoption and farm productivity 
in India. Agriculture Research Journal, 59(1), 45-58.

Kumari, S., Singh, S., and Mehta, P. (2018). Drudgery 
experienced by women in agriculture: Scope for ergonomic 
interventions. Journal of Human Ecology, 63(1), 35–42.

Kundu, R., Singh, P., and Das, P. (2021). Caste and inclusion in 
Indian agriculture: Addressing resource inequality among 
marginalized groups. Agricultural Economics Review, 
22(1), 15-30.

Lakshmi, V., and Deepika, J. (2020). Awareness on Drudgery 
Reducing Farm Technologies for Gender Equity. Asian 
Journal of Research in Agriculture and Forestry, 6(4): 9-19.

Loss, S., Piggin, C., and El-Shater, T. (2018). Enhancing 
adoption of agricultural technologies requiring high initial 
investment: Evidence from Syria. Ecological Economics, 
146, 162-171. 

Meena, M. S., and Singh, K. (2015). Technological 
interventions for reducing drudgery among women in 
agriculture. Indian Journal of Extension Education, 
51(1and2), 65–70.

Mishra, S., and Singh, P. (2021). Impact of training programs 
on ergonomic awareness in agriculture. Indian Journal of 
Agricultural Economics, 76(2), 213-230.

Mrunalini, A. (2016). Performance evaluation of head load 
manager to an alternative means to carry loads by rural 
women. International Journal of Agricultural Science and 
Research, 6(1), 221-226.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

https://doi.org/10.1007/s10668-020-00701-6
https://doi.org/10.5897/JAERD2021.1284
https://doi.org/10.9734/ajaees/2020/v38i130307
https://doi.org/10.9734/ajaees/2020/v38i130307
https://doi.org/10.33687/ijae.v9i2.1355
https://doi.org/10.1080/09589236.2018.1532748
https://doi.org/10.1016/j.agsy.2018.07.001
https://www.fao.org/gender/learning-center/thematic-areas/gender-and-innovative-and-labour-saving-technologies/
https://www.fao.org/gender/learning-center/thematic-areas/gender-and-innovative-and-labour-saving-technologies/
https://www.fao.org/gender/learning-center/thematic-areas/gender-and-innovative-and-labour-saving-technologies/
https://epubs.icar.org.in/index.php/AAR/article/view/91295
https://epubs.icar.org.in/index.php/AAR/article/view/91295
https://doi.org/10.1080/1389224X.2019.1666582
https://doi.org/10.1080/1389224X.2019.1666582


	©	2024	AATCC	Review.	All Rights Reserved. 536.

E.	Shirin	Hima	Bindu	et	al.,	/	AATCC	Review	(2024)

Patel, R., Bansal, P., and Desai, A. (2019). Material selection 
and its impact on tool ergonomics in agriculture. Journal of 
Agricultural Engineering, 56(4), 23-31.

Patil, S., and Hegade, A. (2021). Assessing knowledge and 
awareness of farm women in agriculture. Indian Journal of 
Extension Education, 57(1), 15-20.

Pradhan, L., and Mahapatra, A. (2020). Ergonomic 
challenges faced by women in agriculture: A study on 
reducing drudgery. Journal of Rural Development, 39(3), 
123-136.

Rathod, P., Kachwaha, R., and Patel, M. (2019). Promotion of 
mechanization to reduce drudgery among farm women. 
Agricultural Mechanization in Asia, Africa and Latin 
America, 50(2), 25–28.

Singh, G., Yadav, A., and Kumari, R. (2020). Assessment of 
ergonomic interventions for drudgery reduction among 
farm women. International Journal of Agricultural 
Engineering, 13(3), 387–394.

Sharma, R., Bansal, P., and Gupta, S. (2021). Enhancing the 
role of women in agriculture through skill development: A 
review. Agricultural Economics Research Review, 34(2), 
97-108.

Singh, A., and Thakur, S. (2020). Tools for safety in 
agriculture: A review of protective gear for women farmers. 
International Journal of Agricultural Science and Research, 
10(2), 51-56.

Sharma, R., and Bansal, A. (2021). Adoption of modern 
agricultural tools among women: Challenges and strategies. 
Indian Journal of Agricultural Research, 55(4), 478-485.

Srinivas, B., Kumar, A., and Verma, K. (2023). Tools and 
technology for sustainable agriculture: Women's role in 
adoption. Journal of Rural Studies, 51(1), 123-134.

Sundhesha, S., Ahlawat S., and Singh, S., (2018) Awareness 
and Adoption of Drudgery Reducing Technologies among 
Farm Women of Dantiwada Taluka. International Journal of 
Agriculture Sciences, ISSN: 0975-3710 & E-ISSN: 0975-
9107, Volume 10, Issue 1, pp.-4972-4975.

Verma, S., and Joshi, P. (2022). The role of educational 
programs in agricultural tool adoption among rural women. 
Indian Journal of Gender Studies, 29(2), 152-167.

Yadav, P., and Chahal, V. (2021). Age dynamics and women's 
involvement in agriculture. Journal of Gender Studies in 
Agriculture, 12(2), 90-104.

Yang, Y., Zhang, Y., and Zhang, Y. (2023). Research on 
farmers' adoption of additional technology combinations. 
A g r i c u l t u r a l S y s t e m s , 2 0 3 ,  1 0 3 5 1 1 . 
https://doi.org/10.1016/j.agsy.2023.103511

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

https://doi.org/10.1016/j.agsy.2023.103511

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

