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Abstract

Women play a pivotal yet often unrecognised role across all stages of the
agricultural value chain, spanning production, processing, marketing,
and distribution. In India and many developing economies of the Global
South, women constitute a large proportion of the agricultural workforce
as farmers. However, despite this centrality, systemic barriers—including
limited access to land, credit, technology, training, and markets—continue
to hinder their full participation and empowerment. Strengthening the
role of women in agricultural value chains holds immense potential that
goes beyond improving productivity, with implications for food security,
nutritional outcomes, and rural economic ‘development. This paper
examines the multifaceted role of women along the agricultural value chain,
identifies the structural challenges they face, and proposes strategies to
enable their greater agency and participation to transform agriculture and
rural livelihoods.
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gricultural value chains—encompassing interconnected

stages of production, processing, distribution, and

marketing—form the backbone of global food systems.

Production involves transforming inputs such as seeds

and labour into raw commodities through cultivation and
harvesting. Processing includes cleaning, sorting, packaging, and value
addition to extend shelf life and enhance marketability. Distribution
manages storage, transportation, and logistics, while marketing focuses
on branding, pricing, and sales through traditional markets, retailers, and
e-commerce platforms. Together, these chains are critical to food security
and economic growth, employing approximately 1.23 billion people
worldwide—around one-third of global employment. This workforce
supports rural livelihoods, stabilises household incomes, and underpins
the functioning of food systems.

The importance of agricultural value chains is evident in global
production and trade data. For instance, global agricultural trade,
as of 2025, is projected to exceed US$2.3 trillion.! The OECD-FAO
Agricultural Outlook 2025-2034 forecasts a 1.2-percent annual growth
in global agricultural and fish production over the next decade, reaching
a 14-percent overall increase by 2034.2 At the same time, technological
advancements, including precision farming tools and Al-driven analytics,
are accelerating productivity and efficiency, with the global agri-tech
market expected to reach US$32.83 billion in 2025 and grow at a 14.22
percent compound annual growth rate (CAGR) through to 2030.°

Increasingly, climate change and the greater frequency of extreme
weather events are posing massive threats to production, processing, and
distribution, and thereby, to overall food security. It disrupts the natural
ecosystems that underpin agriculture, degrading soil fertility, altering
water availability, and reducing biodiversity, which in turn limits productive
capacity. These ecological shocks ripple across the value chain, as crop
and livestock losses reduce supply, damage to storage and processing
infrastructure increases post-harvest losses, and transportation disruptions
hinder distribution. At the market level, these drive price volatility,
constrain access to nutritious food, and reduce overall system resilience. A
2023 study found that rising temperatures negatively impact India's food
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security, leading to a projected long-term reduction in food production of
1.7 percent for every 1 percent increase in temperature.*

Over the past few decades, women’s participation in agricultural value
chains has steadily increased. Globally, women now represent 36 percent
of the agricultural workforce, with higher concentrations in developing
regions (see Figure 1), with 66 percent in sub-Saharan Africa and 71
percent in Southern Asia.’

Figure 1: Employment Share of
Women and Men in On-Farm and Off-
Farm Agri-Food Systems
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The overall pattern is seen in Western countries too: for instance, in
the United States, the 2022 Census of Agriculture (updated with 2025
analyses) reports 1.2 million female producers, comprising 36.3 percent of
all farmers and managing 407 million acres.”
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Women's contributions to these value chains, though vital, are
systematically overlooked, functioning as “invisible hands” that sustain
productivity while accruing minimal benefits. This invisibility is reinforced
by institutional arrangements that privilege certain forms of agricultural
work over others, most notably through policy definitions of who qualifies
as a “farmer”. Although formally gender-neutral, this category is effectively
male-centric, as recognition is commonly tied to land ownership, household
headship, or control over market-facing production.?

In the Global South, where legal and customary land rights are
overwhelmingly held by men, women’s labour is consequently classified as
auxiliary rather than productive, restricting their access to state support
and formal recognition.? These exclusions are reflected in wider gender
disparities across the sector. The World Economic Forum's Global Gender
Gap Report 2025 highlights persistent disparities, with agriculture
ranking among sectors with the widest gaps in economic participation and
opportunity.'” Shaped by gender norms and limited institutional support,
women’s contributions remain undervalued across the value chain,
resulting in persistent disparities in access to essential resources, such as
land, credit, technology, and extension services, with disproportionate
consequences for women farmers’ well-being and broader inefficiencies
across agricultural systems.'!

This marginalisation of women in agriculture is deeply entrenched in
historical and cultural factors that undervalue their work. The “plough
hypothesis” explains how the advent of plough-based farming 5,000
years ago shifted labour dynamics, favouring male physical strength and
confining women to secondary, less-recognised tasks like weeding and
seed selection—notions that continue to influence contemporary policy
frameworks.'? Colonial legacies further amplified these divides. In Africa
and South Asia, European-imposed land tenure systems prioritised male
ownership, dismantling matrilineal traditions and marginalising women
from formal inheritance rights.” In East Asia, Confucian-influenced
cultural norms restrict women’s mobility and decision-making, framing
their agricultural labour as extensions of household duties rather than
economic enterprises.'* Western histories, such as Britain's Women's Land
Army during the Second World War, which mobilised 80,000 women
temporarily, illustrate how women's roles were valorised in crises but
erased in peacetime, with post-war policies reverting to male dominance."
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Figure 2 highlights the gender gaps across agricultural value chains.

Figure 2. Gender Gaps in the
Agricultural Value Chain
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These stages reveal women's central role alongside persistent inequities.
In production, women-led smallholders (up to 70 percent in Africa)
cultivate staples on modest plots but yield 20-30 percentless due to resource
constraints.'” Globally, post-harvest losses in food systems average around
25 percent, decreasing food availability and exacerbating food insecurity.
Women contribute nearly 50 percent to post-harvest processing, yet their
roles remain undervalued.'” For instance, in Latin America, Indigenous
women safeguard biodiversity but suffer dispossession from large-scale
agribusiness, as seen in Brazil's Amazon regions."

This undervaluation is rooted in patriarchal social and market systems
that shape access to education, information, and markets, limiting women’s
awareness of legal and economic rights and their engagement with
formal processes such as record-keeping and market participation. These
vulnerabilities came to light during the COVID-19 pandemic, where
women's food insecurity escalated faster due to disruptions in processing
and distribution sectors where they predominate.®® Similarly, legal and
financial barriers compound women’s vulnerability, reflected in persistent
gender gaps in financial inclusion, estimated at 7 percentage points
globally and 9 percentage points for developing economies.?!

At the same time, the differences in yields between women and men
farmers reveal both persistent inequalities and untapped potential within
agricultural systems. For instance, in sub-Saharan Africa, policies that
incorporated women’s indigenous knowledge in areas such as adaptive
crop varieties and water management techniques were found to strengthen
climate resilience.?? Closing gender gaps by 2030 could inject US$7
trillion into the global economy and strengthen system-wide resilience.
Further bridging the gender gap in agricultural productivity and wages
in agri-food systems could boost global GDP by 1 percent, equivalent to
approximately US$1 trillion. This would lower global food insecurity
by around 2 percentage points, reducing the number of food-insecure
individuals by 45 million.**

Examples from Peru's women-led seed guardianship or Brazil's gender

equity workshops in agricultural value chains demonstrate effective

25,26

and scalable models. Across these contexts, a common feature is that
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gains were sustained by embedding women’s participation within formal
institutions, market-access mechanisms, and public financing frameworks,
rather than relying on short-term or standalone interventions. Studies
have also found that in fragile settings, empowering women through local
policies fosters food system transformation for building more resilient and
equitable food systems.?” Investment in women yields broader household
benefit, as they typically reinvest up to 90 percent of their earnings in
nutrition, education, and health, compared with 30 to 40 percent for
men.”™ Recognising and valuing this contribution transforms gender
inclusion from a welfare concern into an efficiency strategy that enhances
food security and accelerates growth.

For predominately agrarian economies in the Global South, such as
India, these experiences underscore the importance of institutionalising
gender inclusion across agricultural value chains, rather than relying
solely on targeted schemes. Recognising women's work also aligns with
the UN Sustainable Development Goals (SDGs), particularly SDG5
(Gender Equality), SDG2 (Zero Hunger), SDG8 (Decent Work), and
SDG13 (Climate Action), while amplifying India's G20 presidency's
"women-led development" ethos. The New Delhi Leaders’ Declaration
(2023) recommits to gender equity in agri-food systems, promoting
women's decision-making in climate-resilient farming to accelerate SDG
implementation. India's G20 initiatives, including gender-responsive
Nationally Determined Contributions (NDCs) and cooperatives, bridge
SDG5 and SDG13 by formalising care economies and upskilling in green
sectors, targeting a halved digital gender gap by 2030 to boost agricultural
efficiency. This can be further strengthened by enhancing South-South
cooperation through bilateral trade agreements, which can be a useful
avenue where best practices can be shared and scaled further.

Therefore, the imperative is for policy frameworks to prioritise a strong
gender lens while supporting innovation and investments in agriculture,
enabling women farmers to participate on equal terms and improving
value-chain productivity. The Women's Empowerment in Agriculture
Index (WEAI) shows that empowered women—those with agency in
decisions, resources, and leadership—achieve higher yields, informing
interventions like extension services tailored to women.? In this context,
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skills development and training systems, particularly gender-responsive
agricultural extension services, emerge as a critical policy lever across the
Global South. National approaches offer useful illustrations. In India,
for example, ongoing policy discussions under the Viksit Bharat agenda
highlight the need to strengthen women’s training and skill development
through institutions such as Krishi Vigyan Kendras, reinforcing extension
systems as a pillar of inclusive agricultural transformation. Therefore,
integrating gender perspectives into agricultural value chains is imperative
for addressing systemic inequalities and unlocking latent potential, thereby
strengthening food security. Such efforts align with SDG5 on gender
equality, emphasising targeted interventions like gender-responsive
budgeting and inclusive financial mechanisms.*’

This paper calls for a comprehensive policy shift to render women's
roles visible, embedding gender metrics into value chain frameworks.
The rest of the paper maps women’s participation across the various
stages of the agricultural value chain; identifies the structural barriers that
constrain their agency and productivity; and assesses the socio-economic
and ecological costs of these barriers. The paper concludes with policy
recommendations aimed at creating more gender-inclusive agricultural
systems, which would also serve as a key pathway to a resilient and
productive value chain.
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omen’s role within agricultural value chains now

extends well beyond production to include post-harvest

processing and local market linkages. Yet, women’s

contributions remain systematically undervalued and

often unrecognised in official statistics. Understanding
women’s participation at each stage of the value chain is essential to capture
the full scope of agricultural output, improve efficiency, and identity the
structural and institutional constraints that limit their potential.

Beyond economic participation, recognising and supporting women’s
roles enhances their agency, decision-making, and overall well-being.
These gains also translate into better nutritional outcomes, as women’s
control over resources and production decisions influences household
food quality, diversity, and allocation. Investing in these outcomes has
clear economic returns: for instance, for every dollar spent addressing
undernutrition, a return of US$23 is expected, while the costs of inaction
are estimated at US$41 trillion over the next decade.!

Production

Across the Global South, women are increasing their participation
in agriculture—a phenomenon referred to as the “feminisation of
agriculture”.” This shift is driven largely by male out-migration to
urban centres or non-farm employment, leaving women responsible
for agricultural tasks that extend well beyond subsistence production.
Most women engaged at the production stage are smallholder farmers,
who constitute nearly 80 percent of the world’s farming population and
produce around half of global food production.*®

Women at the production level are central to labour-intensive activities
such as seed selection, transplanting, weeding, and post-harvest processing.
In South Asia and Sub-Saharan Africa, they make up almost half of all
smallholder farmers and assume primary responsibility for food crops. In
India, the share of women in agriculture rose from 57 percent in 2017-18
to 64.4 percent in 2023-24, with over 33 percent of agricultural workers
and nearly 50 percent of self-employed farmers being women.**

10
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Figure 3: Agricultural Holders, by Gender,
in Major Developing Regions (%)
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Time poverty compounds women’s workload in production. In 2023,
women employed in agriculture worked an average of 36.7 hours per
week, compared with 41.2 hours for men,” reflecting women’s dual
responsibilities in farm labour and household work. This sustained time
burden directly affects production outcomes, as it limits women’s ability to
manage larger plots, adopt improved practices, or increase overall farm
productivity, even as their labour remains critical to sustaining smallholder
and household-based food systems.

11
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Processing and Storing

Globally, women perform nearly 50 percent of post-harvest labour
in low- and middle-income countries (LMICs), yet much of this work
remains informal, unpaid, and absent from official statistics.*” Across the
Global South, women dominate labour-intensive activities such as drying,
winnowing, cleaning, grading, small-scale milling, dairy processing,
pickling, and other household-level processing.*®

Beyond labour, women are also critical agents of value addition. They
transform raw produce into consumable or market-ready products,
manage storage to safeguard household food security during lean seasons,
and ensure the quality of produce sold in markets. Despite this, women
rarely control the sales or income from these activities. Men tend to
dominate access to higher-value markets, leaving women to sell lower-
quality or slightly spoiled produce at reduced prices or consume it within
households. This reduces the economic returns from women’s labour and
also reinforces gender inequities in value chains.

In Nigeria’s Delta State, for example, women handle 60-90 percent of
cassava peeling, washing, slicing, soaking, and drying; however, they have
little decision-making power over equipment or marketing channels.* This
trend is persistent across LMICs where women’s labour in processing and
storage remains essential and directly affects food quality, shelf life, and
household food security, while also ensuring that produce moves efficiently
from farm to market-ready form; however, economic returns and decision-
making power are often dominated by men.

Distribution and Marketing

Even though women make up a substantial share of the agricultural
workforce in developing economies, their participation becomes thinner
up the agri-value chain. Gender norms often confine them to subsistence
farming, while reliable global data on women’s engagement in agricultural
trade remain limited, highlighting persistent gaps in recognition within
official statistics.

12
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In many regions of the Global South, women’s participation in
agricultural distribution and marketing is largely mediated through
collective platforms and cooperative structures. Across Latin America,
women-led farmer organisations such as Pro Mujer in Central and South
America and the Peruvian Producers Direct network provide smallholders
with access to formal and semi-formal markets.*” These organisations
facilitate aggregation of produce, collective marketing, access to logistics
and transport, and support for financial and technical services, enabling
women to engage beyond household-level trade. Similarly, in Africa,
farmer producer organisations (FPOs) like the Ethiopian Women Farmers’
Cooperative Union and Kenya’s Women in Agriculture Development
FPOs aggregate outputs from women smallholders, connect them to
regional marketplaces, and coordinate with buyers to ensure fair pricing
and volume sales.”’ These FPOs serve as crucial intermediaries for
women, creating visibility in markets where individual smallholders would
otherwise struggle to participate.

Despite the growth of FPOs globally, women-led entities remain limited,
and opportunities for leadership and control over decision-making are
rare. In India, for example, while FPOs and Self-Help Groups (SHGs)
provide access to local markets and collective bargaining, surveys indicate
that only 13 percent of women engage with formal Agricultural Produce
& Livestock Market Committee (APMC) mandi,** and just 3 percent of
India’s 16,000 FPOs are exclusively women-led.* This reflects a broader
trend in the Global South, where women’s participation in formal market
channels remains constrained despite the presence of collective platforms.

At the same time, the expansion of digitalisation and e-commerce
platforms has provided new avenues for women’s participation in
agricultural markets. In India, the e-NAM (National Agriculture Market)
platform,* launched in 2016, enables smallholders to engage with regulated
mandis through digital payments and integrated supply chains. In Africa,
platforms such as Jumia and mobile money systems like M-Pesa facilitate

a A pan-India electronic trading portal that integrates existing APMC mandis into a unified
national market.

13
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market access for rural women farmers. Despite these advances, women’s
participation remains constrained by the gender digital divide, limited
mobility, and low levels of financial literacy. These structural barriers
inhibit their ability to fully leverage digital tools for market engagement,
thereby restricting potential gains in income and empowerment.

Agri-business and Entrepreneurship

Agri-food markets across the Global South are expanding rapidly, creating
opportunities for smallholders and micro-enterprises to integrate into
value chains. For instance, Africa’s food market, valued at US$313 billion
in 2013, is projected to triple by 2030,* highlighting the potential of
agribusiness to drive employment and rural transformation. Women
form the backbone of this sector, representing over 50 percent of the
agricultural labour force, including roles in agribusiness.*> Much of their
participation occurs in micro and small enterprises focused on food
production, processing, and trade. Collective platforms such as FPOs and
cooperatives help link women-led enterprises to markets, providing access
to credit, training, and stable buyers, as seen in cocoa, sorghum, and dairy
cooperatives across East and West Africa. However, these ventures are
often informal and constrained by limited growth opportunities.

In Southeast Asia and South Asia, women in rural areas are more likely
to be self-employed and limited to subsistence farming in rural areas, often
due to limited formal job opportunities. In a Lao PDR study, women owned
63 percent of Small and Medium Enterprises (SMEs), while men operate
larger firms. In India, while approximately 22 percent of agricultural
micro-enterprises are women-owned, women’s ownership declines sharply
with enterprise size.*°

Agri-tech startups have also emerged as potential avenues for expanding
women’s participation in agriculture. India’s agri-tech sector is projected
to reach US$24 billion by 2025, growing at an annual rate of 18 percent.
However, women remain underrepresented in formal agribusiness, with
only 6-10 percent of employees in top agri and agri-related companies
being women.*’

14
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While platforms like SHGs, FPOs, and agri-tech startups provide entry
points for women, they remain limited in scale and effectiveness, as
women lack the technical skills and expertise needed to move beyond
rural farming contexts. Thus, when women move from a rural setting to
an urban one, the lack of these skills works as a disadvantage and they
remain underrepresented in formal enterprises and high-return market
activities.

15
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omen play a central role in agriculture across the

Global South, yet their participation is limited by social,

economic, and institutional barriers. They perform

essential tasks across the value chain, from production

to post-harvest activities, but their contributions are
often undervalued and excluded from decision-making, policy design,
and economic recognition. These constraints reduce productivity, restrict
access to higher-value markets, and limit agricultural growth.

Social and Cultural Norms

Women are often perceived as “helpers” rather than farmers, with their
labour concentrated in low-value, labour-intensive tasks such as sowing,
weeding, transplanting, post-harvest processing, and livestock care. These
activities are essential for household food security but generate limited
cash income and confer little decision-making power. These patterns are
reinforced by gender norms that intersect with women’s biological and
reproductive roles, particularly in contexts where agricultural work is
physically demanding. The physical burden of tasks requiring prolonged
manual labour, combined with pregnancy, childcare, and inadequate
access to healthcare or workplace facilities, constrains women’s ability to
transition into mechanised, higher-return, or market-facing roles.

In South Asia, women’s participation in agriculture is shaped by both
gender and social hierarchies. In India, women of all castes are involved
in farming, but caste identity often regulates the extent of engagement.
Women from general castes tend to participate less than those from lower
castes. Across caste groups, women are rarely recognised as “farmers”
(kisan), which restricts their access to inputs, extension services, and
markets.*®

Land ownership is a key determinant of agricultural empowerment, and
it remains heavily gendered. Though women contribute a major portion
of the agricultural workforce, only 15 percent are landowners.*® This is
especially pronounced in the Middle East and North Africa (MENA) region,
where women own just 5 percent of land—the lowest in the world.”® Much
of this ownership is joint, which often does not translate into real control

16
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or decision-making authority. In Sub-Saharan Africa, only 15 percent of
landholders are women, and as land is the main form of collateral for
credit and access to extension services, women without formal ownership
receive less than 10 percent of institutional loans and only 7 percent of
extension services.”’ This gendered land gap limits women’s economic
agency and also excludes women from formal financial as well as state
support mechanisms.

Time poverty adds another layer to structural barriers in agriculture.
In rural India, women spend significant time on domestic work and
caregiving, including about 7 hours of strenuous labour daily, while
devoting 34 percent of their time to unpaid caregiving, nearly double that
of men.’* In Pakistan, rural women spend roughly five hours per day on
unpaid work compared with 0.5 hours for men. This physical and temporal
burden, shaped by both social norms and biological roles, limits their
ability to engage in higher-value agricultural tasks, participate in markets,
or pursue entrepreneurial opportunities, restricting both economic and
social agency.

Environment and Climate Constraints

Extreme weather events such as floods, droughts, and heatwaves increase
women’s care and labour responsibilities, as they are often responsible for
managing household food security under more unpredictable conditions,
reinforcing existing structural inequalities. Female-headed farming
households experience higher income losses from climate stressors: heat
reduces annual income by 8 percent, equivalent to roughly US$37 billion
globally, while flooding decreases income by 3 percent, or US$16 billion
per year. If global temperatures rise by an additional 1°C, women could
lose 34 percent more of their income than male-headed households.”

Climate pressures also increase women’s unpaid labour and health
risks. Scarcity of water and fuel forces longer collection trips. Heat stress
disrupts hormonal cycles, worsens pre-menstrual symptoms, and increases
risks of adverse pregnancy outcomes, particularly among those working
in extreme temperatures without adequate protection or healthcare.™

17
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Collectively, these environmental and climatic constraints act as stressors to
already existing barriers, further constraining women’s full participation
in agricultural value chains, limiting both productivity and the potential
for sustainable livelihoods.

Economic Constraints

Limited access to credit compounds the challenge for women. A study from
2014 has found that 86 percent of women-led enterprises report unmet
credit demand, compared to 72 percent for men.” SHGs and microfinance
programmes provide small loans of between US$563.23 and US$1,126.45,
which are insufficient for machinery, infrastructure, or scaling operations,
keeping women-owned businesses small and limiting their economic
growth opportunities.

Women also often lack market-oriented, digital, and mechanisation skills,
restricting their ability to adopt higher-return practices or transition into
urban employment and formal agri-enterprises. These constraints are
closely linked to access to technology. Limited financial resources prevent
them from purchasing smartphones, paying for mobile data, or investing
in mechanised tools that could improve farm productivity and efficiency.
Globally, women in LMICs are less likely than men to own mobile phones
or use mobile internet, with South Asia and Sub-Saharan Africa accounting
for a large share of women still unconnected.

18
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Figure 4: Mobile Gender Gap (2017-
2023)
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Low digital skills and limited access to fintech technologies impede access
to capital. In Africa, only 10 percent of venture capital is allocated to
female-led startups, despite a 15-percent annual increase in women-owned
fintech businesses.” In the case of agriculture, limited access to devices,
connectivity, and digital skills reduces women’s ability to obtain extension
services, market information, weather forecasts, and financial tools. In
Ethiopia, for example, only 14 percent of women had adequate access to
agricultural information, compared to 97.5 percent of men, contributing
directly to productivity differences between women- and men-managed
farms.” Lack of access to mechanisation keeps women tied to labour-
intensive, low-value tasks, preventing them from moving up the value
chain.

Cultural norms, safety concerns, and mobility restrictions often confine
women to selling produce in local markets, where intermediaries capture
a large share of profits. In Sub-Saharan Africa, women frequently rely on
male relatives for transport, reducing both income and bargaining power.®
Institutional markets, like India’s Agricultural Produce Market Committees

19
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(APMCs) provide transparent pricing and broader networks, but only 13
percent of women report selling through them.?! Independent mobility is
a factor too. In India, only 54 percent of women ages 15—49 can visit a
market alone, which impedes financial autonomy.® Data further shows that
49 percent of women lack decision-making power over spending, and 44
percent of those with bank accounts cannot access their money, restricting
investment in inputs, transport, or scaling production.®

Climate-induced shocks reduce crop yields and income stability,
disproportionately affecting women farmers who already have limited
access to credit, insurance, and climate-resilient technologies. These shocks
can push women further into low-value, subsistence farming while men
control higher-value segments that are better insulated against climate
risks.

Policy Gaps

Agricultural laws and policies remain largely male-centric, treating men
as the default landowners, borrowers, and decision-makers. This framing
sidelines women from key resources that shape agricultural participation
and reinforces existing structural barriers. Land is the clearest example;
for instance, in Sub-Saharan Africa, only 13 percent of landholders are
women, as customary systems continue to override statutory guarantees.®
Even where reforms exist, outcomes are uneven.

Credit and technology policies show similar gaps. In India, the Kisan
Credit Card scheme has disproportionately low female enrolment because
eligibility is tied to land titles, excluding women cultivators without
ownership.”” Mechanisation and technology-transfer programmes are
rarely designed with women’s needs in mind, leaving them without support

to adopt improved tools or digital innovations that could raise productivity.

Data gaps in agriculture systematically understate women’s contributions,
weakening the case for gender-responsive policies. Women’s labour in
sowing, weeding, post-harvest processing, and livestock care is often
counted as “household help” rather than economic activity, creating
statistical invisibility.

20
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The FAO estimates that women account for nearly 50 percent of the
agricultural workforce globally, yet national surveys in many countries
underreport female participation by 10-20 percent because unpaid
or subsistence work is excluded. In India, 77 percent of rural women
are engaged in agriculture, but most are classified as “unpaid helpers”,
which is also the case in other MENA countries, where they are labelled

as “housewives” rather than farmers.%

This undercounting distorts policy
design, as it impedes access to credit, subsidies, and extension services.
Without sex-disaggregated, activity-specific agricultural data, structural
barriers remain invisible to policymakers and under-addressed in national

strategies.
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The Cost of the Barriers

hen women’s contributions to agriculture are not

recognised and integrated equitably, societies lose

out on significant development and climate benefits.

Development dividends, including higher crop

yields, improved household nutrition, and more
inclusive economic growth, remain unrealised, while climate dividends,
such as enhanced ecosystem resilience, adaptive farming practices, and
knowledge-driven climate adaptation rooted in women’s traditional
expertise, are weakened. Empirical evidence from South Asia and Sub-
Saharan Africa demonstrates that these gaps perpetuate lower productivity,
reinforce gendered inequalities in decision-making and resource access,
and reduce the overall adaptive capacity of agricultural systems. These
patterns underscore the urgent need for gender-responsive policies that
formally recognise women’s roles, strengthen their access to resources
and technology, and leverage their knowledge to build more resilient,
equitable, and productive agri-food systems.

Economic Consequences: Reduced Productivity
and Efficiency in Value Chains

A landmark FAO analysis estimates that equalising access to productive
resources for women could boost yields on their farms by 20-30 percent,
elevating total agricultural output in developing countries by 2.5—4 percent
and potentially reducing hunger for 12-17 percent of the population.”’
This inefficiency stems from intra-household disparities, where women's
plots receive less labour, fertiliser, and extension support as compared to
those of men. Evidence from Burkina Faso shows that reallocating inputs
to women's fields could substantially increase household output.®®

Beyond crops, women also dominate allied sectors such as dairy and
poultry, where they manage livestock, milk production, and egg supply.
In India, women constitute 70 percent of dairy farmers, and studies
suggest that households where women make dairy production decisions
achieve higher productivity.”” Despite this, their labour and leadership in
these sectors remain undervalued, contributing to broader inefficiencies
in household income, food security, and local economies. In South Asia,
these gaps translate to tangible losses, constraining women's productivity
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and leading to broader inefficiencies, such as reduced crop yields, lower
household incomes, and foregone GDP contributions. The FAO’s 2023
‘The Unjust Climate’ report demonstrates that gender inequality in
agriculture impacts productivity and incomes in South Asia and the need
for addressing gender barriers in non-farm work.”7!

Social Consequences: Reinforcement of Gender
Inequality and Poverty

The undervaluation of women's work entrenches social fissures, amplifying
gender inequality and trapping households in poverty through entrenched
time poverty and normative barriers. Globally, women spend 2.5 times
more hours on unpaid care work than men, a disparity that curtails their
participation in paid labour and decision-making.” In India, this manifests
starkly: women dedicate 5 hours daily to unpaid domestic tasks versus 1.5
hours for men, with 81.5 percent of rural women engaged in household
services compared to 27.1 percent of men.” A study from Central India
finds that although women contribute heavily to farming and household
chores, their leisure time is far lower than men’s. Despite significant labour,
women have limited decision-making power.”

The COVID-19 pandemic intensified these inequities, with Indian
women's care workload surging 30 percent due to school closures, further
entrenching inequality as societal norms in rural areas discourage men
from sharing chores.” Overrepresentation in low-wage, informal sectors—
because of unpaid home duties—exacerbates poverty, as women control
fewer financial resources and face barriers to outsourcing tasks, limiting
upward mobility. Girls bear a disproportionate load, spending 40 percent
more time (160 million extra hours daily worldwide) on chores, which
impairs education and future earnings, reinforcing intergenerational
poverty.”
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Environmental Consequences: Missed
Opportunities for Sustainable Practices Linked to
Women’s Knowledge

The environmental repercussions of sidelining women's work extend to
climate vulnerability, where gender-blind approaches forfeit women's
indigenous knowledge, hindering sustainable agriculture and amplifying
ecological degradation.” Women, who manage 70 percent of smallholder
farms in Africa and steward over half of the continent's nutrition
through regenerative practices, hold vital insights into soil fertility, seed
conservation, and biodiversity, yet patriarchal barriers limit their adoption
of climate-smart techniques.” In LMICs, women face heightened climate
risks from droughts, floods, and erratic rains due to restricted resource
access, leading to crop failures, biodiversity loss, and reduced pasture
productivity.”

Gender-transformative interventions like cash transfers, savings groups,
and life skills programmes boost women’s empowerment and equality,
supporting more peaceful and inclusive societies.® Initiatives like India's
Navdanya seed banks,” launched in 1991 and led by women conserving
native crops across 22 states, demonstrate how empowering female stewards
could boost carbon sequestration and prevent forest loss, yet underfunding
such knowledge perpetuates reliance on chemical-intensive methods.*!
Gender-responsive policies, absent in many climate frameworks, thus
forfeit dividends like 20-30 percent yield gains from equitable resource
access, underscoring women's untapped role in averting environmental
tipping points.®

b It serves to protect native seeds and promote sustainable agriculture.
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Box 1: Regional Overview: The Scale of
Losses in South Asia

South Asia exhibits the world's highest gender gap in agricultural land ownership, with
women owning just 2-13.5 percent of holdings, while male-operated plots are often
double the size of those managed by women.® This disparity, rooted in discriminatory
inheritance laws and norms, leads to underinvestment in women's farms, perpetuating
a cycle of low productivity. The resulting combination of limited access to resources
and structural inequality contributes to what is called the “South Asian Enigma“, where
persistent hunger and malnutrition coexist with economic growth. Closing these gender
gaps could boost regional agricultural output by 20-30 percent potentially adding to GDP
through gender-transformative policies.®

In India, gender disparities in access to land, credit, inputs, and technology result in
productivity shortfalls, with women-managed farms producing 7-11 percent lower
output value than men’s when accounting for crop and input differences, and up to 20-30
percent lower yields in broader developing-country comparisons where resource gaps
remain unaddressed.® A 2024 study reviewed 25 quantitative and mixed-method studies
on gender inequality in Indian food systems, and found that 88 percent of analyses
confirm women's over-representation in low-input subsistence farming leads to 15-25
percent inefficiencies in staple crops like rice and wheat.® For instance, in Uttar Pradesh
and Bihar—rice and wheat belts—women'’s lack of extension services (reaching only 10-15
percent of female farmers vs. 40 percent of males) caps technical efficiency at 75-85
percent, causing 10-20 percent post-harvest losses and reducing farm incomes by 25
percent.®” A 2018 McKinsey report projected an addition of USS4.5 trillion to GDP in Asia
Pacific by achieving gender parity; Indian agriculture could add USS770 billion to GDP by
2025.8 Thus underscoring the current gaps, with women's MSMEs facing a USS1.4-1.7
trillion global credit gap, estimated at USS158 billion for India.®

Bangladesh, where women comprise 58 percent of the agricultural workforce, faces
amplified losses due to climate vulnerabilities and digital divides. Gender gaps in access
to digital technology and information (19 percent in women as compared to 36 percent in
men) lead to inequitable access to agricultural innovations, thus increasing input costs
and reducing net farm incomes.® A hotspot mapping identifies Dhaka and Mymensingh
divisions as "climate-agriculture-gender inequality hotspots,” vital for policies that
enhance women'’s climate resilience while tackling structural gender barriers to reduce
their elevated climate risks.® Closing the gender digital divide could boost GDP by USS1.5
trillion and save 30 million women from poverty in Southern Asia.®
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Box 2: Examples of Value Chains
Where Women’s Unrecognised Work
Leads to Inefficiencies

Real-world cases from India illuminate how unrecognised women's labour breeds
inefficiencies, from fragmented supply chains to stalled innovation. In rural
Uttar Pradesh, male outmigration increases women’s agricultural and household
workload. While it can raise household income and social status, women often
remain without full financial autonomy or decision-making power, limiting their
overall empowerment.®* A 2025 study on Kerala's cardamom plantations finds that
women dominate labour-intensive tasks but remain in informal, low-wage roles
without technology access, causing inefficiencies, quality issues, and yield losses
that reduce value chain profitability.®

Meanwhile, success stories from Andhra Pradesh finds adopting improved
millet production technologies increases yields and reduces cultivation costs,
effectively doubling farmers’ incomes with women farmers gaining greater financial
independence.®

In Odisha's fish value chain, women's SHGs trained in hygienic fish processing,
packaging, and marketing created value-added products with longer shelf lives,
improved local sales, and strengthened skills, confidence, and leadership among
rural women.®® The “Empowering women through hygienic dried fish production
and marketing in Odisha” initiative (with WorldFish and government partners) also
emphasises using solar dryers, training women SHGs, and improving storage/
handling to reduce losses and improve quality.*’
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Table 1: Potential Impact of Gender-
Responsive Policies in Agriculture

Policy
Chain Stage Inequities . Expected Impacts
g ! Recommendations p P
Land and Secure tenure .
: . . 20-30% yield
Production | input access reforms, input . o8
. increase
gaps subsidies
10-30% or more
. Income increase,
) Health risks, Safety standards, )
Processing . . and loss reductions
low wages skill training .
of similar orders of
magnitude?
Gender-inclusive
Distribution Infrastructure CANSDOLL Increased market
barriers . p reach by 31%'"
investments
.. ) Income boost
. Network Digital literac ..
Marketing . & y 16-27%, equity in
exclusion programs, quotas

Source: Authors’ own, using various open sources
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Policy Recommendations

This paper outlines the following policy recommendations.

a. Strengthen Access to Land, Credit, and Inputs

Equitable land access is critical to unlocking women’s full potential in
agriculture, as the lack of ownership limits their ability to invest, access
credit, adopt climate-smart practices, and participate in higher-value
segments. Evidence shows that secure land rights generate measurable
gains. For instance, in Tanzania, women granted stronger, formally
recognised land rights earned up to 3.8 times more income and were
more likely to maintain individual savings, enabling greater investment
in land, access to finance, and fuller participation in economic activity.'*
In Peru, women’s land ownership increased crop diversity and household

nutrition.!%?

These global findings are mirrored in India, where state-level pilots show
that how land rights are designed matters as much as whether they exist.
In West Bengal, mandatory joint and female-first titling under the Nijo
Griha Nijo Bhumi (Own Home Own Land) programme has been a stepping
stone to strengthen women’s asset security, improve access to credit, and
enable greater participation in farming decisions,'”* while similar joint patta
initiatives in Tamil Nadu have enhanced women’s recognition as farmers
within state schemes. Granting women greater decision-making authority
enhances resilience to external shocks, particularly climate change. In
Ethiopia, even joint land titles have empowered women to invest more
in soil and water conservation, reducing the adverse effects of rainfall
variability on farm revenues.'”

However, land rights alone are insufficient if they are not complemented
by gender-responsive financial systems. Secure titles must translate into
access to affordable credit, insurance, and working capital. This requires
strengthening land—finance linkages through measures such as expanding
priority sector lending for women farmers and simplifying digital KYC
processes for women’s collectives. In India, for instance, this can be
enabled by leveraging the Jan Dhan-Aadhaar—-Mobile (JAM) framework
to better align land records, bank accounts, and digital identities. When
these systems are integrated, women are better positioned to access
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institutional finance, reduce dependence on informal lenders, and
invest in productivity-enhancing and climate-smart technologies. Such
a financing backbone is essential to ensure that gains from land reforms
are sustained and can scale across agricultural value chains. Therefore,
revising policies to enable the strengthening of women’s land rights and
access to credit delivers multiple dividends, such as higher agricultural
productivity, boosting economic growth, enhanced food security and
climate resilience, and at the same time delivering stronger outcomes for
women’s empowerment and well-being.

b. Enhance Digital and Technological Inclusion

Enhancing productivity and strengthening food security hinges on digital
and technological innovation in agriculture. As women’s participation in
the sector grows, closing the triple digital divide has become imperative.
This would include a focus on improving digital infrastructure, providing
localised training and digital literacy programmes, ensuring affordable
technology access, and fostering collaboration among governments, NGOs,
and private players. Across the Global South, government-led initiatives
have demonstrated how technology can empower women farmers. For
mstance, India’s NAMO Drone Didi scheme, launched in 2023, trains
women SHG members to operate drones for precision agricultural services,
including fertiliser application, crop monitoring, and pest control.'”® This
focus on women’s technological agency is further reflected in India’s
Pradhan Mantri Dhan Dhaanya Krishi Yojana (PM-DDKY) scheme,
introduced in 2025, which explicitly targets rural women by supporting
10,000 women producer groups through training, access to credit, and
improved market linkages.'’”

Complementing government efforts, industry support from leading agri-
tech companies has successfully piloted mobile advisories, climate-resilient
seeds, and precision farming solutions for women smallholders. In India,
industry partnerships such as Corteva Agriscience’s 2MillionWomen
initiative operate as multi-layered interventions, working through
women-led collectives and farmer producer organisations to strengthen
livelihoods through agri-education, skilling, and entrepreneurship, while
also addressing health and nutrition outcomes.'” Similar initiatives have
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delivered training on post-harvest management, market linkages through
platforms like India’s e-NAM, and financial literacy through local NGOs
and FPOs that have strengthened women’s capacity across the value
chain.'”” These PPPs have had positive outcomes, with success stories
showing that climate-smart agriculture interventions implemented using
tools such as AI/ML ensure that agri-value chains remain resilient and
efficient.'"?

Such partnerships offer scalable pathways for other economies across
the Global South. Furthermore, emerging digital tools, including artificial
intelligence and user-friendly tools such as voice-based interfaces, can help
adapt technology to local contexts and overcome literacy barriers. At the
same time, given women’s concentration in labour-intensive agricultural
tasks, there is a critical need for women-centric tools and machinery
designed to reduce physical strain, increase efficiency, and meet ergonomic
requirements. Gender-responsive technology and innovation policies are
therefore essential to empower women farmers and ensure their equitable
participation in digital agriculture ecosystems.

c. Leveraging Traditional Knowledge

Women farmers are known custodians of traditional ecological knowledge
that underpins resilient and biodiverse food systems. Such deep ecological
knowledge is a powerful complement to scientific and technological
innovation. Rather than being sidelined, indigenous practices should be
woven into climate-resilient agriculture policies and adaptation pilots
so that women’s knowledge systems inform research, breeding, climate
forecasting, and ecosystem management. In Peru, indigenous women
farmers have revived and managed native seed banks to preserve
centuries-old varieties of potatoes, maize, quinoa, and legumes that are
adapted to local micro-climates and help buffer food systems against
climate variability.!"" Similarly, the Chizami village in Nagaland, India,
demonstrates how women-led community seed banks conserve a wide
range of traditional rice, millet, tuber, and vegetable varieties, reinforcing
agrobiodiversity and local food systems amid environmental change.'"?
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To fully realise the potential of these knowledge systems, they must be
paired with innovation, technical, and financial support. Therefore,
strategic partnerships with governments, NGOs, and private sector actors
are essential to scale such interventions effectively. In India, public—private
partnerships illustrate this pathway by enabling women’s collectives to
integrate traditional ecological knowledge with regenerative practices,
renewable energy, and market access.'"”

d. Build Climate-Resilient and Inclusive Value
Chains

An inclusive agricultural chain is also a more resilient one. Recognising
women’s labour and enabling their equitable participation in higher-value
activities—such as processing, marketing, and agribusiness—is critical to
improving efficiency and competitiveness. However, with climate impacts
intensifying, it is important that agri-value chains are inherently climate-
resilient with a gender focus. Supporting women-led cooperatives and
enterprises through technical training, market linkages, and climate-
smart innovations strengthens collective action, increases household
resilience, and facilitates entry into profitable segments. In India, the
National Cooperation Policy (NCP) 2025 has been instrumental in this
regard, linking nearly 10 crore women to cooperatives through SHGs and
providing targeted finance, training, and market support across agriculture,
dairy, and handicrafts.'"* While these initiatives have successfully boosted
productivity through inclusive participation, integrating climate-resilient
practices is now essential to ensure that growth remains sustainable,
adaptive, and environmentally robust.

This depends on strategic partnerships and targeted finance. For
example, UNDP’s Climate Finance Network collaborated with a blended
finance company to design a guarantee facility that unlocks credit for
women-led climate-smart enterprises, enabling investments in resilient
inputs, adaptive production systems, and post-harvest infrastructure
capable of withstanding climate and market shocks.!” Formalising
women’s contributions across value chains therefore boosts productivity,
amplifies economic empowerment, and ensures that climate adaptation
and sustainability efforts are both socially equitable and environmentally
effective.
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e. Reduce Time Poverty and Unpaid Care Burden

Investing in community-level infrastructure is critical to alleviate the
domestic and caregiving burdens that limit women farmers’ productivity.
Access to reliable water systems, schools, childcare facilities, and energy
directly reduces time spent on labour-intensive domestic work, freeing
women to participate in higher-value agricultural tasks, adopt climate-
smart practices, and engage in markets. Interventions promoting gender-
equitable social norms, including awareness campaigns and incentives for
male engagement in household care, have been shown to increase women’s
labour allocation to productive activities, improving adoption rates of new
agricultural technologies and income-generating opportunities.

Integrating these measures with social protection mechanisms, such as
cash transfers, paid parental leave, and conditional support tied to labour-
saving infrastructure, strengthens women’s financial autonomy, mitigates
vulnerability to climate shocks, and enhances household welfare. Such
coordinated approaches not only improve productivity and incomes but
also generate broader development and climate dividends, including
increased food security, resilience to extreme weather events, and more
inclusive rural economies.

f. Gender-Responsive Policy Reform

Strengthening the visibility and agency of women farmers requires
systematic collection of sex-disaggregated, activity-specific agricultural
data across land records, farm registries, and national surveys. Women’s
agricultural contributions are routinely misclassified as household work,
undermining policy relevance and resource allocation. Therefore,
mandating sex-segregated data in agricultural surveys becomes
foundational in recognising and valuing women’s work in agriculture.

Data recognition must be reinforced through institutional recognition at
the grassroots. When women are formally recognised as farmers within
local registries, producer organisations, and social protection systems,
which would increase their access to credit, inputs, extension services, and
climate-resilient technologies.
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Finally, gender-responsive reform requires aligning planning, financing,
and governance with women’s actual roles in agriculture. Therefore,
gender budgeting becomes a highly relevant tool in ensuring that
agricultural policies are truly gender responsive. For instance, although
India has published a Gender Budget Statement (GBS) since 2005-06,
agricultural allocations within the GBS remain modest and fragmented

when compared to sectors such as nutrition, health, and social protection.'®

Embedding gender budgeting within agricultural policy would enable
systematic tagging and tracking of expenditures that directly benefit
women across value chains, including support for women-led FPOs, post-
harvest infrastructure, digital and mechanisation support, and climate-
resilient inputs and insurance.

g. Leverage Multilateral and G20 Platforms

Multilateral and G20 platforms should prioritise gender-equitable resource
allocation and climate resilience across the SDGs, NDCs, and development
agendas. Gender should be mainstreamed in climate adaptation
programmes so that capital can be leveraged into strengthening food
systems. Interventions targeting women-led cooperatives, climate-smart
agriculture, digital inclusion, and financial access can increase productivity,
strengthen household resilience, and improve ecological sustainability.
India illustrates this potential. Through CGIAR-ICAR collaborations such
as group farms in the Eastern Gangetic Plains, integrating SDG2 (Zero
Hunger) and SDG5 (Gender Equality) has raised women’s incomes and
improved soil health through sustainable practices.

India’s BRICS presidency presents a unique opportunity to champion
women’s empowerment in agriculture on both national and global
platforms. India can use its leadership role to mainstream gender equity
in agri-food systems, drawing on successful domestic models and fostering
cooperation. The G20 has amplified this vision, recognising women as
economic multipliers across all goals, from poverty reduction (SDGI)
to ecosystem restoration (SDG15), and calling for scaled investment in
grassroots models that globalise inclusive growth.
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Further, South-South cooperation allows other Global South countries
to learn from these models, adapting women-centred approaches to
their own agricultural and climate contexts. Best practices can be shared
through regional forums, joint research initiatives, and technical assistance
programmes, enabling replication of effective strategies that integrate
women’s labour, decision-making authority, and traditional ecological
knowledge. Scaling these interventions globally strengthens the link
between gender equality, climate adaptation, and sustainable development,
creating measurable economic, environmental, and social gains.

Policy Recommendations
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Conclusion

ender inclusion is no longer a peripheral concern in

agri-food systems and has become essential to building

resilience. As climate change intensifies, agricultural

communities face more frequent and severe shocks—

from floods and droughts to shifting growing conditions
and market disruptions—that threaten food security, livelihoods, and
ecosystem stability. Addressing them requires harnessing the full potential
of all actors in the system, including women, whose knowledge, labour,
and decision-making capacities are critical to adaptive and sustainable
practices. Without their active participation, value chains risk remaining
fragile, inefficiencies persist, and communities are left poorly equipped to
respond to climate disruptions, reinforcing cycles of vulnerability.

Integrating gender perspectives strengthens the foundations of agri-
food systems. Women’s knowledge of ecological management, local crop
varieties, soil health, and water conservation informs adaptive strategies
that are context-specific, efficient, and sustainable. Inclusion ensures
that technological innovations, climate-smart practices, and market
opportunities reach those best placed to implement them, generating
spillover benefits across communities. Beyond efficiency gains, it embeds
social equity within agricultural transformation, ensuring that the burdens
and benefits of adaptation and growth are shared more fairly.

With 2026 designated as the Year of the Woman Farmer, there is an
opportunity to move beyond symbolism and embed gender equity at the
heart of agricultural policy and practice. This moment should position
women farmers not only as visible participants but as central actors in
food security, climate resilience, and rural prosperity. By leveraging the
combined strengths of industry, government, and civil society, 2026 offers
an opportunity to transform intent into tangible impact and accelerate
inclusive, sustainable agricultural development.
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Conclusion

Ultimately, resilience, sustainability, and equity are inseparable in agri-
food systems. The threats posed by climate change are systemic, and so
must be the responses. Embedding gender in the design and execution
of agricultural policies, value chains, and climate adaptation strategies
becomes a strategic imperative. ©RF
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