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n the vast, interconnected web of global agriculture, women are the invisible backbone. 

From planting seeds in the terraced hills of South Asia to managing post-harvest 

processing in Sub-Saharan Africa, women constitute nearly half of the agricultural labour 

force in developing nations. Yet, despite their profound contributions to local economies and 

household food security, women farmers operate under a severe systemic disadvantage. They 

systematically face restricted access to land rights, financial credit, premium seeds, and 

modern farming technologies. 

 Perhaps the most critical, yet frequently overlooked, resource that women are denied 

access to is knowledge. Agricultural Extension and Advisory Services (EAS) the systems 

responsible for transferring vital agricultural research, climate-resilient farming techniques, 

and market information from laboratories to farm fields have historically been designed by 

men, for men. When extension services bypass women, the agricultural sector suffers from a 

crippling "gender yield gap." The Food and Agriculture Organization (FAO) estimates that if 

female farmers had the same access to productive resources and extension services as their 

male counterparts, agricultural output in developing countries would rise by up to 4%, 

potentially lifting 150 million people out of hunger. 

 Empowering women through agricultural extension programs is no longer just a 

matter of social justice; it is a macroeconomic and ecological imperative. As the escalating 

impacts of climate change threaten global food systems, building the capacity of female 

farmers is essential for community resilience. This article explores the evolution of 

agricultural extension, the critical shift toward gender-responsive programming, the promise 

of digital extension tools, and the actionable policy frameworks required to achieve true 

women’s empowerment in the agricultural sector. 

 
Source - Chaudhary, M., Choudhary, B., Deshmukh, S. S., & Davis, T. (2021). Awareness creation on Fall 

Armyworm for female farmers, and IPM capacity development efforts in Asia 
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The Invisible Backbone: Understanding the Gender Gap in Agriculture 
To understand why agricultural extension programs must be reformed, one must first 

examine the stark realities of the agricultural landscape. Women are heavily involved in the 

most labour-intensive aspects of farming: weeding, transplanting, harvesting, and post-

harvest processing. Furthermore, women are predominantly responsible for cultivating crops 

destined for household consumption (subsistence farming) and managing small livestock, 

which directly dictates the nutritional security of their families. However, the structural 

barriers they face are immense. Worldwide, land tenure systems are predominantly 

patriarchal. Because women rarely hold the legal title to the land they farm, they cannot use it 

as collateral to secure bank loans. Without credit, they cannot purchase high-yield, drought-

resistant seeds or vital fertilizers. This lack of resources is compounded by a lack of targeted 

information. Traditional extension services operate on the assumption of a "unitary 

household" the flawed belief that if an extension worker delivers information to the male 

head of the household, that knowledge will naturally trickle down to the female members. 

Decades of socio-economic research have proven this false. Men and women often manage 

separate plots, grow different crops, and have different agricultural priorities. Information 

regarding commercial cash crops (typically managed by men) does not help a woman trying 

to optimize the yield of her household vegetable garden or poultry flock. When extension 

services fail to recognize women as independent farmers and decision-makers, they actively 

perpetuate rural poverty. 

The Architecture of Traditional Agricultural Extension 
Agricultural extension was popularized during the mid-20th century Green Revolution. The 

core mandate was simple: deploy trained agronomists (extension agents) into rural areas to 

teach farmers how to use new synthetic fertilizers, pesticides, and high-yielding crop 

varieties. 

While this model exponentially increased global caloric output, it was inherently gender-

blind. The traditional extension architecture suffered from three primary flaws regarding 

gender: 

1. Male-Dominated Workforce: Globally, the vast majority of extension workers are men. 

In many culturally conservative rural societies, strict gender norms and mobility 

restrictions prevent male extension workers from speaking directly to female farmers who 

are not their relatives. Consequently, women are physically excluded from training 

sessions. 

2. Timing and Location: Traditional extension training is often scheduled during the day in 

central village squares or distant demonstration farms. This scheduling completely 

ignores women’s "time poverty." Female farmers bear a disproportionate burden of 

unpaid domestic care work fetching water, gathering firewood, cooking, and childcare. 

They simply do not have the time or mobility to travel to distant training sites. 

3. Irrelevant Curriculum: Extension curricula have historically focused on maximizing the 

yield of export-oriented cash crops, heavy mechanization (tractors), and large-scale 

pesticide application. Women, conversely, frequently request training on small-scale 

labour-saving technologies, nutritional crop diversification, organic pest management, 

and post-harvest preservation to prevent food spoilage. 

Transforming the Paradigm: Gender-Responsive Agricultural Extension 

(GRAE) 
Recognizing the failures of the traditional model, international development organizations, 

including the CGIAR GENDER Platform and the FAO, have championed a transition toward 

Gender-Responsive Agricultural Extension (GRAE). Gender-responsive extension does not 

merely "invite women to the room"; it actively redesigns the room to accommodate and 

elevate them. 
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A truly gender-responsive extension program acknowledges the distinct roles, needs, and 

constraints of female farmers and explicitly aims to close the gender gap. This transformation 

is achieved through several strategic interventions. 

Recruiting and Empowering Female Extension Professionals 

The most immediate solution to overcoming socio-cultural barriers is the deployment of 

female extension workers. The "women-to-women" extension approach has proven highly 

effective in bridging the communication gap. Female farmers are significantly more likely to 

ask questions, voice their concerns, and adopt new technologies when trained by a woman. 

However, female extension professionals face their own set of systemic barriers. Recent 

studies published in the Journal of Agricultural Extension and by the Indian Council of 

Agricultural Research highlight that female agents frequently struggle with a lack of safe 

transportation to remote villages, inflexible work arrangements that clash with their own 

family responsibilities, and pervasive institutional sexism. Therefore, empowering women on 

the farm requires simultaneously empowering the women within the extension workforce 

through safe transport provisions, gender-sensitivity training for male colleagues, and clear 

pathways for female promotion into leadership roles. 

Redesigning Delivery Mechanisms 

Gender-responsive programs adapt to women's lived realities. Training sessions are localized 

brought directly to the women's fields or community centers and scheduled during hours that 

do not conflict with domestic duties. Furthermore, these programs utilize participatory 

approaches, such as Farmer Field Schools (FFS). FFS relies on group-based, hands-on 

learning rather than top-down lectures. By learning in groups, women not only acquire 

technical agricultural skills but also build vital social capital and peer support networks. 

 Comparative Framework: Traditional vs. Gender-Responsive Extension 

Extension 

Dimension 

Traditional Extension 

Approach 

Gender-Responsive Extension (GRAE) 

Approach 

Target 

Audience 

"Head of Household" 

(Defaulting to men). 

Recognizes women and youth as 

independent, primary farmers. 

Delivery 

Method 

Top-down lectures; distant 

demonstration plots. 

Participatory Farmer Field Schools 

(FFS); localized, community-based 

training. 

Timing & 

Location 

Scheduled without regard for 

unpaid care work; requires 

travel. 

Scheduled around women's domestic 

schedules; brought to safe, local 

community spaces. 

Content Focus 

Commercial cash crops; large-

scale mechanization; synthetic 

inputs. 

Climate-smart agriculture; nutritional 

crops; labor-saving tech; post-harvest 

value addition. 

Workforce 
Predominantly male extension 

agents. 

Active recruitment, safety provisions, and 

promotion of female extension agents. 

Goal 
Purely maximizing crop yield 

and gross production. 

Holistic empowerment: boosting yield, 

improving household nutrition, and 

fostering female agency. 

Pillars of Empowerment: Beyond Crop Yields 

When agricultural extension programs are successfully tailored to women, the outcomes 

transcend simple agronomy. The empowerment generated rests on three foundational pillars: 

Economic, Social, and Technological. 

Economic Empowerment and Value Addition 

Agricultural extension is a vital conduit for moving women from subsistence survival to 

profitable agribusiness. Training programs that focus on "value addition" are particularly 

transformative. For example, instead of selling raw, perishable tomatoes at a loss during a 

market glut, extension agents can teach women's cooperatives how to process those tomatoes 

into purely preserved pastes or sun-dried products. Extension programs also provide crucial 
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financial literacy training, teaching women how to calculate profit margins, open bank 

accounts, and collectively bargain for better prices at the market. By controlling their own 

income, women gain profound economic agency. 

Social Empowerment and Agency 

Agricultural extension frequently acts as a catalyst for social restructuring. By organizing 

women into Self-Help Groups (SHGs) or agricultural cooperatives to receive extension 

training, these programs inadvertently create powerful social blocks. Women who previously 

worked in isolation find a collective voice. Through these groups, they can pool their meager 

financial resources to buy bulk fertilizer at a discount, or collectively rent a localized 

processing machine. Furthermore, serving in leadership roles within these agricultural groups 

translates into broader community leadership, gradually dismantling restrictive patriarchal 

norms and elevating women's status within their villages. 

Technological Empowerment and Climate Resilience 

Women are disproportionately vulnerable to climate change because they are heavily reliant 

on natural resources for their livelihoods. Gender-responsive extension is the primary vehicle 

for delivering Climate-Smart Agriculture (CSA) practices to the frontlines. Female farmers 

are trained in water-harvesting techniques, the use of drought-tolerant seed varieties, and soil 

conservation methods like zero-tillage. By placing cutting-edge, resilient technology directly 

into the hands of women, extension programs safeguard local food systems against the 

ravages of erratic weather. 

 
Source - Food and Agriculture Organization (2011). The state of food and agriculture 2010–

2011: Women in agriculture: Closing the gender gap for development. 

The Digital Frontier: Navigating the Gender Digital Divide 

In the 21st century, agricultural extension is rapidly transitioning from physical farm visits to 

digital delivery. Digital Extension and Advisory Services (EAS) utilizing SMS weather 

alerts, smartphone agronomy apps, and interactive voice response (IVR) systems offer an 

unprecedented opportunity to scale agricultural knowledge rapidly and cost-effectively. 

 However, a 2025 assessment by the FAO on digital extension in South Asia 

highlighted a critical warning: digital agriculture risks exacerbating existing inequalities due 

to the profound "gender digital divide." In many developing regions, women are significantly 

less likely to own a mobile phone, and even less likely to have access to the internet or 

possess the digital literacy required to navigate complex agricultural apps. Often, a household 

shares a single smartphone, which is controlled by the husband. 

 To ensure digital extension empowers rather than marginalizes women, programs 

must be intentionally designed. Successful digital interventions involve providing subsidized, 

rudimentary mobile phones directly to female farming groups, alongside foundational digital 
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literacy training. Furthermore, content must be delivered in local dialects, utilizing voice-

messages or highly visual interfaces to accommodate lower literacy rates among older female 

farmers. 

 Recently, the integration of Generative Artificial Intelligence (AI) into extension 

services has shown immense promise. AI-powered chatbots, accessible via basic voice 

commands on feature phones, can provide instant, localized advice on pest management or 

weather forecasts. Research by the International Food Policy Research Institute (IFPRI) 

emphasizes that for these AI tools to be effective, they must undergo rigorous "adversarial 

testing" to remove inherent gender biases in their training data, ensuring the AI recognizes 

and responds accurately to the specific queries of female farmers managing subsistence 

crops. 

Measuring Success: The Women’s Empowerment in Agriculture Index 

(WEAI) 
To ensure that extension programs are genuinely empowering women, policymakers and 

researchers require robust metrics. The Women’s Empowerment in Agriculture Index 

(WEAI), developed by IFPRI and its partners, has become the global gold standard for 

assessing gender parity in the agricultural sector. 

The WEAI measures empowerment across five key domains: 

1. Production: Sole or joint decision-making over agricultural production. 

2. Resources: Ownership, access to, and decision-making power over productive resources 

(land, equipment). 

3. Income: Sole or joint control over the use of income generated from agriculture. 

4. Leadership: Membership in economic or social groups and comfort speaking in public. 

5. Time: Allocation of time to productive and domestic tasks, and satisfaction with the 

available leisure time. 

By utilizing the WEAI before and after an extension intervention, governments can 

empirically quantify the effectiveness of their programs. Data consistently shows that 

extension programs that specifically target the "Income" and "Leadership" domains of the 

WEAI yield the highest long-term returns for poverty alleviation. 

Field Evidence: The Ripple Effect of Empowered Women 
The theoretical benefits of gender-responsive agricultural extension are vividly realized in 

field applications across the globe. In Sub-Saharan Africa, where women dominate the 

production of cassava and groundnuts, targeted extension programs have revolutionized local 

economies. For instance, interventions that introduced female farmers to mechanized cassava 

graters combined with training on safe food handling and market negotiation reduced post-

harvest processing time by 70%. The time saved allowed women to diversify their income 

streams by raising poultry. More importantly, the increased income generated by these 

women was predictably and consistently reinvested into the household. Extensive 

sociological data confirms that women reinvest up to 90% of their income into their families 

primarily through purchasing more nutritious food and paying for their children's school fees 

compared to only 30-40% reinvested by men. In India, the convergence of agricultural 

extension with the National Rural Livelihoods Mission (NRLM) has utilized the power of 

Self-Help Groups (SHGs). By training designated women within these groups as "Krishi 

Sakhis" (Community Resource Persons for Agriculture), the extension system created a 

localized, highly trusted network of female peer-educators. These Krishi Sakhis successfully 

drove the mass adoption of non-pesticidal management (NPM) and organic farming 

techniques among millions of smallholder women, simultaneously reducing input costs and 

mitigating the health risks associated with chemical pesticide exposure. 

Conclusion and Policy Recommendations 
The narrative of the female farmer is shifting from one of vulnerability to one of profound 

capability. Women are the custodians of global food security, the stewards of rural 
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biodiversity, and the primary drivers of household health. However, their potential remains 

artificially capped by archaic, gender-blind agricultural systems. Agricultural extension 

programs serve as the vital bridge between scientific innovation and field-level application. 

When these programs are carefully redesigned to be gender-responsive by recruiting female 

extension workers, respecting women's time constraints, focusing on relevant agricultural 

technologies, and bridging the digital divide they cease to be mere agricultural tools and 

become profound instruments for human rights and economic empowerment. 

To achieve the United Nations Sustainable Development Goal 5 (Gender Equality) and Goal 

2 (Zero Hunger), global policymakers must take immediate, decisive action: 

1. Mandate Gender Mainstreaming: National agricultural ministries must explicitly 

integrate gender-responsive metrics into their national extension policies, moving away 

from "household" targeting to individual farmer targeting. 

2. Invest in Female Leadership: Governments must heavily subsidize the education of 

female agronomists and proactively recruit them into the national extension workforce, 

ensuring their safety and mobility in rural areas. 

3. Collect Sex-Disaggregated Data: Extension services must mandate the collection of sex-

disaggregated data. We cannot fix what we do not measure. Understanding exactly who is 

receiving extension services, and what the differential impacts are, is crucial for policy 

refinement. 

Investing in women through targeted agricultural extension is not an act of charity; it is the 

most highly leveraged economic investment a developing nation can make. When a female 

farmer is empowered with knowledge, she cultivates not only her land but the future of her 

entire community. 

References 
1. Adebayo, S. A., & Worth, S. H. (2022). Constraints and opportunities for female 

agricultural extension professionals in Sub-Saharan Africa. Journal of Agricultural 

Education and Extension, 28(4), 415-432. https://doi.org/10.1080/1389224X. 

2021.1983050 

2. FAO. (2024). Towards gender-responsive agricultural extension services in Albania: 

Assessment report based on the Gender and Rural Advisory Services Assessment Tool 

(GRAST). Food and Agriculture Organization of the United Nations. 

https://openknowledge.fao.org/handle/20.500.14283/cc7701en 

3. IFPRI. (2025). Asking the right question: Toward a research agenda for responsible 

generative AI in agricultural extension. International Food Policy Research Institute. 

https://www.ifpri.org/topic/agricultural-extension/ 

4. Mittal, N., Sulaiman, V. R., & Alsahi, H. (2025). Gender-responsive digital extension and 

advisory services in Bangladesh and India. Food and Agriculture Organization of the 

United Nations. https://doi.org/10.4060/cd7415en 

5. Rola-Rubzen, M. F., Paris, T., Hawkins, J., & Sapkota, B. (2020). Improving gender 

participation in agricultural technology adoption in Asia: From rhetoric to practical 

action. Applied Economic Perspectives and Policy, 42(1), 113-125. 

https://doi.org/10.1002/aepp.13011 

6. Siaw, S. Y., Man, N., Ramli, N. N., Yusuf, M. S. A., & Abdulmumini, U. (2024). The 

contribution of agricultural extension to empowerment of women for agricultural 

development. Journal of Agricultural Extension, 28(2), 55-68. https://doi.org/10.4314/ 

jae.v28i2.6 

7. Singh, S., Kumar, A., & Sharma, P. (2023). Professional insights provided by women 

extension personnel: Constraints and capacity-building needs. Indian Journal of 

Extension Education, 60(3), 101-105. https://epubs.icar.org.in/index.php/IJEE/ 

article/view/151879 

8. Sinha, I. (2024). Gender responsive agricultural extension services [Infographic]. CGIAR 

GENDER Impact Platform. https://hdl.handle.net/10568/168367 

https://www.google.com/search?q=https://doi.org/10.1080/1389224X.2021.1983050
https://www.google.com/search?q=https://doi.org/10.1080/1389224X.2021.1983050
https://openknowledge.fao.org/handle/20.500.14283/cc7701en
https://www.ifpri.org/topic/agricultural-extension/
https://doi.org/10.4060/cd7415en
https://doi.org/10.1002/aepp.13011
https://www.google.com/search?q=https://doi.org/10.4314/jae.v28i2.6
https://www.google.com/search?q=https://doi.org/10.4314/jae.v28i2.6
https://epubs.icar.org.in/index.php/IJEE/article/view/151879
https://epubs.icar.org.in/index.php/IJEE/article/view/151879
https://hdl.handle.net/10568/168367


Singh (2026) Agri Magazine, 03(04): 19-25 (APR, 2026)     

Agri Magazine ISSN: 3048-8656 Page 25 

9. Teklewold, H., Mekonnen, A., Kohlin, G., & Di Falco, S. (2020). Does adoption of 

multiple climate-smart practices improve farmers’ climate resilience? Empirical evidence 

from the Nile Basin of Ethiopia. Climate Change Economics, 11(01), 2050001. 

https://doi.org/10.1142/S201000782050001X 

10. Witinok-Huber, R., & Radil, S. M. (2021). Cultivating women’s empowerment: A 

systematic review of agricultural interventions. Gender, Technology and Development, 

25(1), 1-24. https://doi.org/10.1080/09718524.2021.1873155 

11. Mishra, N., Padhy, C., Mahanta, C., Rath, G. P., Mallik, B., & Mishra, P. (2024). Gender 

dynamics and economic impacts: The feminization of Indian agriculture in India. Asian 

Journal of Agricultural Extension, Economics & Sociology, 42(12), 35-42. 

https://doi.org/10.9734/ajaees/2024/v42i122626 

12. Senapati, R., & Mukhopadhyay, S. D. (2024). Women empowerment level in agriculture: 

A study in Odisha, India. Journal of Experimental Agriculture International, 46(6), 459-

464. https://doi.org/10.9734/jeai/2024/v46i62497 

https://www.google.com/search?q=https://doi.org/10.1142/S201000782050001X
https://www.google.com/search?q=https://doi.org/10.1080/09718524.2021.1873155
https://doi.org/10.9734/ajaees/2024/v42i122626
https://doi.org/10.9734/jeai/2024/v46i62497

