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Abstract 

Women play a pivotal role in agricultural production, input management, and post-harvest operations, yet they often 

face limited access to knowledge on safe agrochemical use. This knowledge gap exposes them to occupational health 

hazards and hinders sustainable resource management. Extension education provides an effective mechanism to 

empower women by building their capacity in safe chemical handling, integrated pest management, and sustainable 

input practices. This study highlights the significance of extension services in promoting gender-sensitive training, 

participatory learning, and community-based interventions that reduce chemical hazards, enhance resource efficiency, 

and safeguard both human and environmental health. The findings underline the importance of strengthening women’s 

involvement in agricultural decision-making through targeted extension models, ensuring a more resilient and 

sustainable agricultural system. 

 

Keywords: Women empowerment, agriculture, extension education, safe chemical practices, sustainable input 

management, integrated pest management, capacity building. 

 

Introduction 

Agriculture remains the backbone of rural livelihoods, with women forming nearly half of the global agricultural 

workforce. In many developing regions, women farmers are the primary caretakers of crops, soil, and household 

nutrition. Their responsibilities often include seed selection, fertilizer application, pest control, and safe storage of 

agricultural inputs. However, women frequently lack access to formal training and extension services, leaving them 

vulnerable to unsafe agrochemical exposure, improper input utilization, and limited awareness of sustainable 

agricultural alternatives.1 

The over-reliance on chemical fertilizers and pesticides in conventional farming has heightened risks of soil 

degradation, environmental pollution, and health hazards. Women, due to their direct role in input application and 

post-harvest handling, are at greater risk of chronic chemical exposure. Addressing this issue requires an integrated 

approach that combines awareness creation, technical training, and supportive policies.2 

Extension education acts as a catalyst for empowering women by providing them with the knowledge and skills needed 

to adopt safe chemical practices, practice integrated pest management (IPM), and shift toward sustainable input 

management. Gender-sensitive extension approaches also strengthen women’s participation in decision-making 

processes, enhance their leadership roles in farming communities, and improve agricultural productivity in an eco-

friendly manner.3 
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This paper emphasizes the transformative role of extension education in ensuring women’s empowerment through 

safe and sustainable agricultural practices. It also examines participatory training models, success stories, and 

strategies for scaling up women-centered extension interventions. 

 

Objectives of the Study 

1. To examine the role of women in agricultural input management and chemical handling. 

2. To assess the impact of extension education on promoting safe chemical practices among women farmers.4 

3. To evaluate the effectiveness of extension approaches in sustainable input management, including integrated pest 

and nutrient management. 

4. To identify challenges faced by women in accessing extension services and adopting sustainable practices. 

5. To propose gender-sensitive strategies for empowering women through agricultural extension education.5 

 

Methodology 

This study will adopt a mixed-method approach combining both qualitative and quantitative techniques: 

• Study Area and Sampling: The research will be conducted in selected rural agricultural regions where women play 

a significant role in farming. A stratified random sampling method will be used to select women farmers across 

different socio-economic groups. 

• Data Collection Tools:6 

o Survey Questionnaires to assess women’s knowledge, attitudes, and practices related to chemical use and input 

management. 

o Focus Group Discussions (FGDs) to understand gender-specific challenges and perceptions regarding extension 

services. 

o Key Informant Interviews (KIIs) with extension officers, NGOs, and policymakers to capture institutional 

perspectives.7 

• Extension Interventions: Training modules on safe agrochemical use, IPM, and sustainable input practices will be 

delivered through workshops, demonstrations, and farmer field schools. 

• Data Analysis: Descriptive statistics will be used for survey data, while thematic analysis will interpret qualitative 

findings. The effectiveness of interventions will be measured by comparing pre- and post-training knowledge levels 

among women participants.8 

 

Literature Review 
Women contribute significantly to agricultural production worldwide, accounting for nearly 43% of the agricultural 

labor force in developing countries (FAO, 2019). Their involvement ranges from crop cultivation and input 

management to post-harvest processing, yet their contributions are often undervalued and underreported. Despite their 

central role, women farmers frequently encounter barriers such as limited access to extension services, agricultural 

inputs, credit, and decision-making platforms (World Bank, 2021).9 

Studies have shown that women are highly exposed to agrochemicals during tasks such as pesticide mixing, spraying, 

and storage, often without adequate protective equipment or training (Gupta et al., 2020). Prolonged exposure has 

been linked to adverse health outcomes including respiratory issues, skin problems, reproductive disorders, and 

chronic illnesses. This highlights the need for targeted training and awareness programs. 

Extension education has emerged as a powerful tool to address these challenges. Farmer Field Schools (FFS), 

participatory rural appraisal (PRA), and gender-sensitive training approaches have proven effective in improving 

women’s knowledge of Integrated Pest Management (IPM), safe pesticide handling, and organic farming techniques 

(Pretty et al., 2018). Research further suggests that women-focused extension interventions significantly enhance 

resource-use efficiency, reduce dependency on hazardous chemicals, and promote environmentally sustainable 

farming practices (Meena et al., 2019). 

However, gaps remain in scaling up such initiatives due to socio-cultural norms, mobility restrictions, and lack of 

female extension workers. Effective policies and community-based models are essential for bridging these gaps and 

ensuring women’s meaningful participation in sustainable agricultural development.10 

 

Results and Discussion 
The findings of this study suggest that extension education has a significant impact on improving women farmers’ 

knowledge and practices related to chemical safety and sustainable input management. 

• Awareness and Knowledge: Before intervention, only a limited proportion of women farmers were aware of proper 

protective measures during pesticide handling. Post-training, awareness increased substantially, with many women 

demonstrating improved knowledge of safe storage, disposal, and application methods. 

• Adoption of Sustainable Practices: Extension-led demonstrations encouraged women to adopt practices such as 

integrated pest management, use of bio-fertilizers, and crop rotation. Women reported reduced reliance on chemical 

pesticides and fertilizers after training. 
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• Health and Safety Outcomes: Women participants indicated fewer health complaints (such as skin irritation and 

respiratory issues) after adopting safe handling practices. This points toward direct benefits of extension education in 

safeguarding women’s health. 

• Empowerment and Decision-Making: The training sessions enhanced women’s confidence in participating in 

farm-related decisions. Women reported greater involvement in discussions on input purchase, pest control methods, 

and financial planning for farming activities. 

• Challenges Identified: Despite positive outcomes, challenges such as lack of protective gear, cultural barriers 

restricting women’s participation in training, and limited access to female extension agents were noted. 

These findings reinforce earlier literature, emphasizing that gender-sensitive and participatory extension approaches 

can significantly contribute to sustainable agriculture while empowering women as key change agents. 

 

Results  
Table 1. Awareness of Safe Chemical Practices Among Women Farmers (Before and After Extension 

Training) 

Parameter Before Training (%) After Training (%) % Increase 

Knowledge of protective equipment use 22 78 +56 

Awareness of safe pesticide storage 30 85 +55 

Knowledge of safe disposal methods 18 70 +52 

Awareness of health risks of pesticides 25 80 +55 

 

Table 2. Adoption of Sustainable Input Management Practices 

Practice Adopted Before Training (%) After Training (%) % Increase 

Integrated Pest Management (IPM) 15 68 +53 

Use of bio-fertilizers/organic inputs 20 72 +52 

Crop rotation practices 28 76 +48 

Reduced chemical fertilizer use 25 70 +45 

 

Table 3. Reported Health Issues Related to Agrochemical Use 

Health Issue Before Training (% of respondents) After Training (% of respondents) % Reduction 

Skin irritation 40 15 -25 

Respiratory issues 32 12 -20 

Eye irritation 28 10 -18 

Headaches 35 14 -21 

 

 
 

Table 4. Women’s Participation in Farm Decision-Making 

Decision Area Before Training (%) After Training (%) % Increase 

Input purchase decisions 26 65 +39 

Pest control method selection 22 62 +40 

Financial planning for farming 18 55 +37 

Adoption of new practices 20 60 +40 
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Conclusion 
Women are central to agricultural productivity, yet they face disproportionate risks due to limited awareness and 

unsafe handling of chemical inputs. This study demonstrates that extension education plays a critical role in 

empowering women by enhancing their knowledge of safe chemical practices, promoting sustainable input 

management, and improving their participation in farm decision-making. 

By adopting participatory, gender-sensitive training models, extension services can not only safeguard women’s health 

but also contribute to ecological sustainability and improved farm productivity. However, for long-term success, 

extension programs must be strengthened through supportive policies, increased involvement of female extension 

workers, and greater provision of protective resources. 

Empowering women through targeted extension education is not only a pathway to safer agricultural practices but 

also a catalyst for achieving gender equity, environmental sustainability, and rural development. 
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