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Gender differences significantly influence agricultural technology adoption behavior,
particularly in developing countries. While both men and women actively participate in
farming, disparities in access to resources, education, extension services, and decision-
making power affect their adoption patterns. Men generally adopt capital-intensive and
mechanized technologies due to better access to land, credit, and information. In contrast,
women tend to adopt low-cost, sustainable, and labor-saving technologies, often constrained
by limited resources and socio-cultural barriers. These inequalities reduce overall agricultural
productivity and efficiency. Addressing gender gaps through inclusive policies, capacity
building, and improved access to resources is essential for enhancing technology adoption
and achieving sustainable agricultural development.

Introduction

Agricultural technology plays a crucial role in enhancing productivity, improving resource
use efficiency, and ensuring food security. However, the adoption of agricultural technologies
is not uniform across all sections of society. One of the most significant factors influencing
adoption behavior is gender. Men and women farmers often differ in their access to
resources, information, decision-making power, and socio-cultural opportunities, which in
turn affects their ability and willingness to adopt new technologies. In many developing
countries, including India, women constitute a substantial proportion of the agricultural
workforce. Despite their active involvement in farming activities, women often face systemic
barriers that limit their access to modern technologies. Understanding gender differences in
technology adoption is therefore essential for designing inclusive and effective agricultural
policies and interventions.

Concept of Agricultural Technology Adoption

Agricultural technology adoption refers to the process through which farmers become aware
of, assess, decide upon, and ultimately use new or improved agricultural practices and
innovations. These technologies may include high-yielding seed varieties, fertilizers,
irrigation systems, farm machinery, pest management techniques, and modern digital tools
such as mobile-based advisory services. Adoption is not a single event but a gradual process
that involves stages such as awareness, interest, evaluation, trial, and final acceptance. The
decision to adopt a technology is influenced by multiple factors, including economic status,
level of education, availability of credit, access to extension services, farm size, and
perceived benefits of the technology.
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Farmers also consider risks associated Ery
with new practices, such as uncertainty O%%O
in returns or lack of technical %0
knowledge. Social norms, cultural g
values, and peer influence further shape Qs
adoption behavior. Gender plays a . %{;j}
significant role in this process, as men gl .
and women often have different levels A 0%?‘@
of access to resources, information, and @/\E
decision-making power. These %}@
differences lead to variations in Q 'E
adoption patterns, with men generally 22567
%

adopting . _ fesource-intensive Source: https://www.tandfonline.com/ %ﬁ&%
technologies, while women tend to %
adopt low-cost and labor-saving innovations suited to their constraints and responsibilities. %2
20400

Gender Roles in Agriculture i
In most rural societies, agricultural responsibilities are divided along gender lines: &%afg
< Men are often involved in land preparation, irrigation management, marketing, and g
decision-making. oSEE,

< Women typically engage in sowing, weeding, harvesting, post-harvest processing, and 1

livestock care.
Despite their significant contribution, women’s roles are often undervalued, and they have
limited control over productive resources such as land, credit, and inputs.

Factors Influencing Gender Differences in Technology Adoption

Gender differences in agricultural technology adoption are shaped by a combination of socio-
economic, institutional, and cultural factors. These factors determine the extent to which male
and female farmers are able to access, understand, and utilize modern agricultural
technologies.

Access to Resources

Access to productive resources such as land, credit, inputs, and extension services plays a
major role in technology adoption. Men generally have better access to these resources,
especially land ownership, which serves as collateral for obtaining credit. In contrast, women
often lack legal ownership of land, limiting their ability to invest in new technologies and
improved farming practices.
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Education and Training

Education significantly influences the capacity to understand and implement modern
technologies. Lower literacy levels among women in many rural areas reduce their exposure
to scientific farming practices. Additionally, agricultural training and extension programs are
often designed primarily a for male farmer, which further limits women’s participation and
knowledge acquisition.

Access to Information

Information access is another critical factor affecting adoption behavior. Men usually have
greater exposure to agricultural information through extension agents, mass media, mobile
technology, and farmer networks. Women, however, often depend on informal
communication channels, which may delay or limit their awareness of new technologies.
Decision-Making Power

In many households, men dominate farm-related decision-making, including the choice of
crops, inputs, and technologies. Women’s limited involvement in these decisions reduces
their autonomy and restricts their ability to adopt innovations even when they are aware of
them.

Time Constraints

Women frequently face heavy workloads due to their dual responsibilities in agriculture and
household management. This time burden reduces their availability to attend training
sessions, interact with extension agents, or experiment with new technologies.

Risk Perception

Risk perception also differs by gender. Women tend to be more risk-averse due to lower
financial security and limited access to credit and insurance. As a result, they are less likely to
adopt high-cost or uncertain technologies compared to male farmers.

Patterns of Technology Adoption

Agricultural technology adoption patterns vary significantly between men and women due to
differences in resource access, responsibilities, and socio-economic conditions. These
patterns reflect how gender roles influence the type and scale of technologies adopted in
farming systems.

Adoption by Men

Men are generally more inclined to adopt capital-intensive, mechanized, and commercially
oriented agricultural technologies. These include tractors, combine harvesters, irrigation
systems, chemical fertilizers, pesticides, and advanced farm machinery. Their greater control
over land, credit facilities, and farm income enables them to invest in such technologies. In
addition, men often have more decision-making authority within households and farming
enterprises, allowing them to take quicker decisions regarding the adoption of new
innovations. Their stronger links with markets, extension services, and agricultural input
suppliers further enhance their adoption capacity.

Adoption by Women

Women, on the other hand, tend to adopt technologies that are low-cost, labor-saving, and
compatible with their daily responsibilities. These include improved seed varieties, organic
farming practices, kitchen gardening, composting techniques, drip irrigation at small scale,
and post-harvest processing tools. Since women often have limited access to financial
resources and land ownership, they prefer technologies that require minimal investment but
provide immediate benefits in terms of food security and workload reduction. Women’s
adoption behavior is also strongly influenced by household needs, especially nutrition,
subsistence farming, and livestock management.

Barriers Faced by Women in Technology Adoption

Women farmers face several barriers that limit their ability to adopt modern agricultural
technologies. One of the most significant constraints is limited land ownership and weak
property rights, which reduce their access to credit and institutional support. Restricted access
to financial services further prevents them from investing in improved inputs and
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technologies. Inadequate extension services targeted specifically toward women also limit
their exposure to new knowledge and innovations. Cultural and social norms often restrict
women’s mobility, reducing their participation in training and field demonstrations.
Additionally, the lack of gender-sensitive technologies and low participation in farmer
organizations further widen the adoption gap between men and women in agriculture.

Impact of Gender Inequality on Agricultural Development
Gender disparities in technology adoption lead to:

% Lower overall agricultural productivity

> Inefficient use of resources

> Reduced income and livelihood opportunities

Increased poverty and food insecurity

o

D3

B
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%

Strategies to Promote Gender-Inclusive Technology Adoption

Promoting gender-inclusive agricultural technology adoption requires targeted interventions
that address the structural and socio-economic barriers faced by women farmers. These
strategies aim to ensure equal access to resources, knowledge, and decision-making
opportunities.

Improving Access to Resources

Strengthening women’s access to productive resources is essential for improving adoption
behavior. Ensuring secure land ownership rights empowers women to invest confidently in
modern technologies. In addition, providing easy and timely access to credit, subsidies, and
quality farm inputs enables women farmers to adopt improved agricultural practices without
financial constraints.

Capacity Building and Training

Capacity development plays a crucial role in bridging the knowledge gap. Organizing gender-
sensitive training programs tailored to women farmers helps improve their technical skills
and awareness of modern technologies. Promoting literacy, digital education, and farm
management training further enhances their ability to make informed decisions.
Strengthening Extension Services

Effective extension services are key to technology dissemination. Recruiting more female
extension workers can improve communication and trust between farmers and service
providers. Developing women-focused outreach programs, field demonstrations, and
participatory learning approaches ensures better engagement of women farmers in
agricultural innovation processes.

Promoting Women’s Participation

Encouraging women’s participation in self-help groups (SHGs), farmer producer
organizations (FPOs), and cooperatives strengthens their collective voice and bargaining
power. Involving women in farm-level and community decision-making processes ensures
that their needs and priorities are adequately represented in agricultural planning.

Developing Gender-Friendly Technologies

The design and promotion of gender-friendly technologies are essential for reducing labor
burden and increasing efficiency. Tools and machinery should be lightweight, easy to
operate, affordable, and suitable for small-scale farming systems. Innovations that reduce
drudgery, especially in weeding, harvesting, and post-harvest processing, can significantly
improve women’s productivity and participation in agriculture.

Role of Government and Institutions

Government and institutions play a crucial role in reducing gender disparities in agricultural
technology adoption. Gender-sensitive agricultural policies help ensure equal opportunities
for men and women farmers in accessing resources, training, and technologies. Financial
support through subsidies, credit schemes, and insurance programs enables women farmers to
invest in improved agricultural practices. The promotion of women farmer groups, self-help
groups (SHGs), and cooperatives strengthens their collective bargaining power and decision-
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making ability. Furthermore, integrating gender perspectives into agricultural research and
development ensures that technologies are designed to meet the specific needs of women
farmers, thereby promoting inclusive and sustainable agricultural growth.

Conclusion

Gender differences in agricultural technology adoption behavior are influenced by a complex
interplay of socio-economic, cultural, and institutional factors. While women play a critical
role in agriculture, they often face significant barriers in accessing and adopting new
technologies. Addressing these disparities is essential for achieving sustainable agricultural
development, improving productivity, and ensuring food security. Promoting gender-
inclusive policies, improving access to resources, and developing women-friendly
technologies can bridge the gap and empower women farmers. A more equitable approach to
technology adoption will not only benefit women but also contribute to the overall growth
and resilience of the agricultural sector.
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