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Abstract: Can investing in women'’s agriculture increase productivity? This paper argues that it
can. We assess climate impacts and gender bias on women’s production in the global South and
North and challenge the male model of agricultural development to argue further that women'’s
farming approaches can be more sustainable. Level-based analysis (global, regional, local) draws on
literature review, including authors” published longitudinal field research in Ghana and the United
States. Women farmers are shown to be undervalued and to work harder, with fewer resources, for
less compensation; gender bias challenges are shared globally while economic disparities
differentiate; breaches of distributive, gender, and intergenerational justices as well as compromise
of food sovereignty affect women everywhere. We conclude that investing in women’s agriculture
needs more than standard approaches of capital and technology investment. Effective ‘investment’
would include systemic interventions into agricultural policy, governance, education, and industry;
be directed at men as well as women; and use gender metrics, e.g. quotas, budgets, vulnerability and
impacts assessments, to generate assessment reports and track gender parity in agriculture.
Increasing women'’s access, capacity, and productivity cannot succeed without men’s awareness and
proactivity. Systemic change can increase productivity and sustainability.

Keywords: Africa/Ghana; climate change; farming/farmers; food security; gender inequality;
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1. Introduction

According to the United Nations (UN) Food and Agriculture Organization (FAO), almost half
(45%) of the global population, i.e. 3.1 billion people, live in rural areas. Approximately 2.5 billion of
these rural dwellers depend on agriculture for their livelihood and means of subsistence [1]. A
quarter of the world’s population are women living in rural areas. It therefore can be concluded that
1.73 billion women live in rural areas, and that for 1.4 billion of these women, agriculture is their
primary livelihood. Just over a third of these women, i.e. 500 million, are ‘peasants’ who do not own
land and receive barely 5% of available agricultural resources [1]. Women make up 43% of the
workforce in the global South, and half of this 43% live in sub-Saharan Africa [1]. This means that
women in sub-Saharan Africa are 21.5%, i.e. well over a fifth, of the workforce in the global South. In
agriculture, in the global South as a whole, women constitute 43% of the workforce and
approximately 66% of livestock keepers [2]. That is, women contribute substantially to national food-
baskets in the global South and their agricultural productivity is crucial for meeting food security.
The productivity of at least 500 million women is, however, hampered by limited access to land and
resources.

Women'’s labor contribution alone suggests that their situations as agriculturalists are likely,
even substantially, different in the global South and North. The global North, according to recent
census data, is seeing a resurgence of female farmers. In Europe, the number of women farmers has
been rising steadily for over thirty years [3]. By 2016, approximately 30% of farms were managed by
women across the European Union (EU), though this statistic hides significant variations between
countries in that Eastern European countries tend to have significantly higher numbers of female
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producers [4]. Likewise, Canada is experiencing a steady rise in the number of female farmers who
now make up approximately 28% of Canadian farmers [5]. Australian politicians decided in the 1890s
not to record women’s farm work in public records such as censuses, so women’s contributions have
gone unrecorded until recently [6]. Nonetheless, Australia reaching gender parity in agricultural
education by 2003, and by 2017, 32% of the agricultural workforce was female [7]. In the United States
(U.S.), the average farmer used to be a white male in his sixties [8], and a family-operated farm is not
necessarily owned by that family: the ‘operator’ may live in a different state but be listed to receive
farm payments. Data was not collected on women farmers until 1978 [8]. Survey data was collected
based on land ownership and thus, by design, excludes those who perform work but are not property
owners, as has been the case for many women.

The 2017 U.S. Department of Agriculture (USDA) census and found that the proportion of male
farmers had fallen, while female producers rose from 27% to 36% [9]. It is not clear, however, whether
women’s participation in farming had increased, or if women had simply been made more visible.
The USDA had changed its data collection method to allow more than one ‘primary producer,” which
meant that women who had previously been overlooked would now be accounted for. Nor do rising
numbers necessarily indicate progress in gender parity concerning income and control of resources.
In the U.S., newer farms tend to be smaller, with fewer acres but more diverse crop selection, and
lower sales [10, 9]. If more women are entering the agricultural sector, this trend may indicate that
distribution of property, resources, and economic opportunities is not gender equitable. While
women farmers in the U.S. are moving towards gender parity, improvement in landownership
practices are needed for women to be competitively productive. Even with these caveats, however,
the substantial contribution that women farmers have made and continue to make in the global North
cannot be ignored.

Women in the global South make a substantially larger contribution to food security, and they
too would benefit greatly from more and better access to land. Little research exists, however,
examining broad-scale differentiation between women farmers’ situations and challenges across the
South-North division: a knowledge gap exists concerning what the similarities and differences are,
and more importantly, how they affect women’s agricultural productivity, sustainability, and
efficiency. This knowledge is significant because, of the world’s 795 million people going hungry in
2015, 780 million —over 98% — were in the global South [11] (pp. 8-9), with 220 million —27% — in sub-
Saharan Africa in particular [11] (p. 10). By 2018, 257 million people, i.e. 20% of Africa’s population,
went hungry —more than in any other region [12]. That the global hunger burden should fall so
disproportionately to regions that have suffered colonial exploitation of resources and labor and
continue to experience post-colonial harms, and to women, is a breach of distributive justice at an
unprecedented scale. Moreover, climate impacts are threatening and damaging productivity
increasingly in Africa.

Much agro-research is conducted in the global North, so better understanding of African
women’s unique challenges as farmers in the global South rather than as women who farm, may open
pathways toward better-fitting solutions. At the same time, more understanding of the challenges
that women face globally as farmers may open new pathways for knowledge transfer across the
South-North divide. There are many issues to consider and we cannot addressed them all here but
aim at broad identification of issues in a preliminary comparative analysis of impacts of climate
change, gender bias, and land access on women’s agricultural productivity in the global South and
North, with particular attention to women in the South who farm at the intersection of gender, food
production, and poverty.

In aiming at this goal, we show that despite very different circumstances, women farmers in the
global South and North are subject to similar biases and inequalities that hamper their productivity.
It stands to reason, then, that removing these impediments would increase their output. We discuss
below argument that there is inadequate evidence to conclude that this is the case because lack of
evidence may be used to buttresses existing gender biases that make farming more challenging for

women than men. Our intent is not to conclude that women would necessarily choose to participate
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fully in large-scale, industrial farming. Of course, women might, in which case we are confident that,
if equally resourced, they could readily compete with men. Rather, our research shows that women’s
farming tends toward models not readily compatible with industrial farming that, for example, uses
pesticides and antibiotics. That is, we challenge the male model of agricultural development that has
been shown to be fragile in the face of climate change. This is not to idealize women or their farming
practices. Women’s subsistence agriculture in the global South, where crises in food security are
already well under way, is extremely vulnerable to climate change. Rather, our intent is to open
possibilities for further thinking about women’s farming in terms of better meeting their needs,
whether their goal is securing family food security or a livelihood.

With respect to our terminology, by ‘livelihood” we mean more than income generation and
include also broader factors, e.g. equity, justice, and rights that support quality of life. By ‘investing
in women'’s farming,” we mean providing access to resources and finance. Our conclusions in Section
9 provide give a deeper account of what such investment means, beyond resources such as
technologies and finance. We likewise use “productivity’ not in the sense of increased output that
prioritizes profits but in terms of output increases—or at least reduced decreases, as is more
commonly the case for women subsistence farmers in the global South impacted by climate change —
that prioritize sustainable livelihoods, whether subsistence in the South or income-generating in the
North. Injustices in food security and sovereignty, lived experiences of gender, and intergenerational
and women’s rights are also identified (see Appendix A). As a corollary, connection between
women'’s increased participation in agriculture and their long-term potential to shift contemporary

farming values and goals toward more sustainable practices is assessed.

2. Methods

We draw conclusions from the data rather than constraining analysis with a priori theory,
though we do draw on theoretical concepts such as ‘the feminization of poverty,” ‘the feminization
of agriculture,” and the ‘invisibility of women’s labor.” We work at three levels:

the global level, including South/North distinctions;

the regional level by drilling down to sub-Saharan Africa (subsequently ‘Africa’), with some
reference to Latin America and Asia, in the global South, and focus primarily on the North America
in the global North with reference also to Europe; and,

the local level, using Ghana as an example in Africa and primarily the U.S. with discussion of
Canada, European countries, and Australia in the global North.

Our intent in level-based analytic structure is to balance on-the-ground women’s concrete, lived
experience drawn from our field research with broader studies of global and regional trends in order
to avoid both empty generalization and parochial uniqueness.

In the global South, Africa is chosen because humanitarian crises in hunger are underway
throughout the region in multiple, intersecting breaches of distributive justice with respect to gender,
including loss of food sovereignty, agriculture and food security, and future generations. Ghana is
chosen because it shares an ecosystem, the Sudan Savannah, with multiple countries stretching from
the Atlantic well into East Africa and some common cultural contexts concerning gender. Glazebrook
and Opoku have amassed longitudinal data on women’s farming in north-east Ghana since 2007
using interviews, focus groups, participant observation, photovoice, and participatory rural
appraisals, including schedule drawing of daily and seasonal work and informal mapping during
transect walks [13, 14]. In the global North, our research focuses on the U.S., including Noll's U.S.
field work using interviews and focus groups [98], but is broader in its regional discussion of Latin
America, Europe and Australia, with analysis also at the country level, including Canada and several
South American and European countries based on available research.
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Our approach has been to collect and categorize research so that issues could emerge from the
research itself and provide solid ground for identifying commonalities and differences between the
global South and North rather than overdetermination by one. We found that North and South have
multiple issues in common, but also glaring differences. Research is presented in sections that discuss
both South and North with immediate comment on commonalities, differences, justice issues, and
productivity impacts. Sections overview women'’s farming and situations before addressing climate
impacts on productivity and food security, biases and barriers that constrain women’s farming, and
land acquisition and retention. Broader conclusions across these themes are then discussed, followed
by recommendations for addressing the challenges that hamper women’s agricultural productivity.

It must be acknowledged that focus is on gender injustice, but indigenous communities,
including women, are often traditional agriculturalists and represent 5% of the planet’s human
population while carrying 15% of the world’s extreme poverty burden and constituting a third of the
rural poor [15]. In the global North, traditional food practices have been shattered by, for example,
confinement to reservations that precludes long hunts [16] and polluting and damming of rivers that
decimate salmon stocks [17] In the South, indigenous groups fight to protect their land, water, and
crops from appropriation and damage by resource extraction industries, and increasing numbers are
murdered in consequence [14]. This paper is dedicated to Berta Carceres and all who have lost their
life protecting land, ecosystems, water, and traditional farming.

3. Women farmers

On average, 83% of the 697 kilograms of food, containing 93% of the calories and 80% of the
protein, that is consumed per person per year, come from terrestrial production [18]. In Oceania,
Southern Asia, and sub-Saharan Africa, agriculture employs about 60% of women, though in the
Least Developed Countries in these regions, 80% of women work in agriculture with as many as 90%
in some African countries [19]. Women in rural areas grow most of the crops for domestic
consumption and are responsible for storing, processing, and preparing food, handling livestock,
gathering food, fodder and fuelwood, managing the domestic water supply, and providing most of
the labor for post-harvest activities [20]. At the same time, they are challenged in each of what the
IPCC identifies as the four pillars of food security: concerning availability, women have less
opportunity to grow food; concerning access, gendered norms can leave women with smaller
portions at mealtimes, less money to buy food, and fewer transport options to get to market;
concerning utilization, women can have different nutritional needs, e.g. during pregnancy and
breast-feeding; and, concerning stability, they are disproportionately affected by food strikes and
often reduce intake more than other when food is short [20]. Women in the global South accordingly
have great responsibility for maintaining food security but little control over the factors that
constitute and affect productivity and post-harvest activities.

The ‘feminization of agriculture,” with many women working as small scale, subsistence
farmers, has been attributed to family income diversification that draws men away from farming in
Africa, the Caribbean, and Latin America, where, for example, in Chile and Panama, by 2013 three
out of every ten farms were run by women [21]. This phenomenon can increase women'’s
responsibility and contribution to decision-making, for example, thereby strengthening their
empowerment. It can also provide an income either through employment or opportunity to sell small
amounts in local markets to buy family necessities such as school fees and uniforms for children. Yet
rural women have little opportunity to work in well-paying positions and face multiple challenges
as farmers. The feminization of agriculture can leave women even more vulnerable to poverty and
jeopardize their food security [21].

The ‘feminization of agriculture’ is in fact exacerbated by the ‘feminization of poverty.’
Approximately 9% of the world’s estimated 570 million farms are in Africa; 41 million of these are
small holdings of less than two hectares (5 acres) that are owned by families who produce 80% of
Africa’s food [22] [23] (p. xi) (Lowder et al. 2016; FAO 2017, xi). Despite economic growth of 4.5% in
the 1990s, Africa was the only region that failed to meet the Millennium Development Goal of cutting
poverty in half by 2015 [24]. World Bank projections concentrate the world’s poor increasingly in
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Africa, where between 1990 and 2012 poverty increased by100 million people, from 284 to 388 million,
despite the proportion of people living on less than $1.90 a day falling from 56% to 43% during the
same period [25]. In southern Africa, 43% of households are female-headed, though Africa as a whole
has 26% female-headed households containing 20% of the population [25]. Disproportionately
disadvantaged households are often headed by women who are widows, divorced or separated, or
single [26]. Glazebrook [13] records women supporting as many as 17 people in their household,
including their children and, for example, children of a deceased sister, a sister who has lost her sight,
and other extended family members unable to support themselves. The feminization of poverty puts
not just women but also their children and other family members at risk of hunger.

Ghana has made significant progress in reducing poverty, with agricultural production playing
a key role. In 2008, agricultural contribution to Ghana’s GDP constituted 32% [27]. A mere decade
later, Ghana had attained low-middle income status in World Bank classification [28], with
agriculture accounting for 54% of GDP and 40% of export earnings [29]. Between 2011 and 2015,
however, its GDP had actually dropped and its economic growth rate had fallen from 14% to 3.9%,
in part because of climate change that continues to be an economic threat [30]. The role of agriculture
in addressing Ghana’s poverty accordingly does not necessarily indicate increased agricultural
productivity so much as stable productivity while other factors contributing to the GDP decline. As
we show below, however, a climbing GDP and increase in exports can actually indicate an increase
the lived experience of poverty, especially when ‘land grabs’ displace women’s subsistence
agriculture with corporate, industrial farming.

Women in the global North are not impacted by poverty in the same way as women in the South,
simply because of the difference in scale between the two economies. For example, in 2017, U.S. farms
contributed over $132 billion to the U.S. total GDP of over $19 trillion [31, 32], while Ghana’s farms
contributed $11.6 billion to their total GDP of $59 billion [32]. The Global North is, however,
beginning also to experience the ‘feminization of agriculture,’ especially at the level of farm
management. As discussed above, the U.S., Canada, and Europe report a marked increase in the
number of female farmers [3, 9]. These numbers appear to indicate that the agricultural sector is
moving towards gender parity, as more women control land and take leadership positions in farming
operations. In North America, women make up approximately 47-61% of the total workforce [33, 34].
In Canada, women now make up approximately 28% of farmers [5]. The proportion of women
farmers in the U.S. rose from 5.2% in 1978 [35] to 36% in 2017 [9]. This increase is impressive, as farms
in the Global North tend to be large scale economic operations that prioritize the production of
market crops, in contrast to agriculture in the Global South, which focuses on small-scale production
aimed at providing subsistence for the farmers and their families.

Increased visibility of women in agriculture could, however, also be partially the result of
changes in how survey data is collected. For example, the 2017 USDA survey previously allowed
takers to identify only one primary producer (the decision-maker on the farm), but it was recently
revised to allow survey takers to report multiple primary producers or decision-makers [36]. This
change resulted in an increase in the number of women reported, which is not surprising as 96% of
all farms in the U.S. are family operated [9, 37]. Additionally, the survey’s focus on primary producers
may contribute to the Global North's history of discounting women’s contributions in agriculture.
The survey focuses on who owns or manages the farm. Thus, by design, it excludes those who
perform work but who are not property owners or managers. Historically, women were often
excluded from decision-making roles [38], yet they made substantial contributions on the farm, as
farming was and is a family affair [39]. Thus the ‘feminization of agriculture” in the Global North is a
result of a) increased recognition of women’s contributions in agriculture, and b) increasing numbers
of women moving into agriculture in decision-making roles.

This increase in both recognition and participation can be contributed to wide-spread social and
political changes in the Global North [10], but it is also connected to efforts to address poverty and
hunger. In Canada, approximately 9.1% of households are food insecure, with 5.2% of children not
receiving adequate nutrition [40], while 5% of Australian households are food insecure [41]. These
numbers increase dramatically in the U.S., with 11.5% of adults and 17.5% of children living in food
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insecure households in 2016 [42]. In the Global North, some populations are more vulnerable to food
insecurity than others, with single-parents, the unemployed or underemployed, children, and
members of minority groups experiencing higher rates of hunger than other populations [42, 43].
While the number of people facing food insecurity is not as dire as in Global South, in both contexts,
women and children, on average, experience food insecurity at higher rates than men [44, 45].
Additionally, living in ‘“food deserts,” or areas where it is difficult to access fresh fruits and vegetables,
is associated with higher rates of food insecurity [45]. Women farmers play an active role in
agricultural projects aimed at providing community benefits, including affordable food for food
insecure communities [46, 47]. The numbers of community supported agriculture projects (CSAs),
urban agriculture projects, and farms with direct-to-consumer sales have been on the rise in recent
years. The percentage of women running these operations is higher than in other areas of agriculture,
even though they are less profitable from an economic perspective [37]. This is not surprising as
women farmers tend to prioritize community health and the public good, over increasing crop yields
[48, 49]. Thus, the goal of addressing hunger is another contributor to the increase of women in
agriculture in the Global North. As in the Global South, investing in women’s farming is generally
correlated with increasing food security of communities.

The UN Sustainable Development Goals (SDGs) [50] support such investment, are steeped in
intent to empower women, and understand their role in agriculture. SDG1 on poverty, SDG2 on
hunger and food security, and SDG5 on equal rights all discuss women’s right and need to land
access, and SDG2 also aims to double agricultural productivity and women'’s incomes through that
access, as well as access to resources and inputs, knowledge, financial services, markets and value
addition opportunities, and alternative employment. Women are, however, not explicitly connected
to other SDGs directly relevant for productivity increase, e.g. the technologies discussed in SDGs 9
and 17. In SDG6 on water, the sanitation and hygiene point indicates ‘special attention’ to the needs
of women and girls, but irrigation is crucial for increasing crop yields and women need special
attention on this also. This attention is especially important because institutionalized gender bias
marginalizes women farmers with respect to irrigation and technologies in the global North but also
in the South where humanitarian crises in hunger are already underway. The SDGs risks reproducing
the shortfalls of the Millennium Development Goals if their vision does not extend to driving the
systemic change that women need if they are, in the global South, to sustain adequate productivity
to meet food security needs. For example, globally, development projects often include women in
implementation while leadership and empowerment require women'’s participation in project design
and planning as well as implementation. Many a well-meaning development project has failed
because a detail only too familiar to women on-the-ground was overlooked by governance and policy
makers. Women need to be at the table, but also to participate in setting the agenda.

In response to recognition of women'’s crucial role in feeding others, investing in women'’s
farming is generally thought to increase their productivity. If this is the case, such investment could
reduce human suffering and support gender justice as a distributive issue with respect to economic
inequities. It could also remediate intergenerational justice in that nutrition has lifelong impacts on
childhood development. Ross [51] argues, however, that there is not enough evidence to support a
correlation between investment in women’s farming and productivity increase. The case of Ghana,
where the majority (77%) farm for subsistence[1] and women are responsible for 55% to 87% of
productivity [52] (p. 75), [53] demonstrates the pressing necessity for decisive answer as to whether
and in what way investing in women’s farming can increase productivity.

4. Climate impacts on agricultural productivity and food security

The Intergovernmental Panel on Climate Change (IPCC) notes that differentiated impacts,
vulnerability, risk perception, behaviors and coping strategies for climate change related to food
security derive from gendered cultural norms [20]. While most climate-related studies of land and
agriculture focus on food availability by assessing impacts on food production, studies are
increasingly addressing impacts on food access, e.g. prices; utilization, e.g. nutritional quality; and
stability, e.g., risk, damage, and loss from increasing extreme weather and other events such as
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earthquakes and volcano-eruptions events), with low-income producers and consumers likely most
affected with respect to all these factors because of lack of resources to invest in adaptation and
diversification [20]. Low-income producers in both the global South and North are for the most part
women who are together the most harmed concerning productivity, despite marked difference in
their economic situation that exposes women in the South to greater vulnerability with respect to
access, utilization, and stability.

Globally, in breach of gender and distributive justice, women are at 10% higher risk of hunger
than men [54]. Women in Africa are especially vulnerable to hunger, despite their agricultural work.
Africa has been and is experiencing multiple and increasing humanitarian crises in hunger. Only
about 4% of sub-Saharan Africa is irrigated [55], so climate is a major influence on agricultural
productivity and Africa is extremely vulnerable to unpredictable and changing weather patterns. The
region is increasingly experiencing heat, drought, flooding, and increased pest and disease that
reduce productivity [56] (p. 21). Farmers in Africa already face extreme weather events of drought
and flooding. For example, in Ghana, where less than 1% of land is irrigated and almost all farmers
rely entirely on rainfall [57, 58], the 2007 rainy season brought a long drought across the north of the
country that reduced productivity substantially. The drought ended in a devastating flood left 56
people dead, more than 330,000 homeless, and many entirely without the meagre crop they had been
able to salvage during the drought that would have been their food supply until the next rainy season
[13] (p. 763). As subsistence farmers, who grow to feed their family rather than for market, this was
catastrophic.

Adaptations already being implemented still leave crop and food security at “high’ risk in 2030-
40 and ‘very high’ risk in 2080-2100, though ‘high adaptation’ efforts might keep production at
‘medium’ risk if Global Mean Surface Temperature (GMST) increase remains below 2°C. At 4°C, even
with ‘high adaptation,” risk is ‘very high,” and the IPCC makes several recommendations [56] (p. 2):

technological adaptations, e.g. stress-tolerant crop varieties and irrigation;

alternative income generation and diversified livelihoods;

improved smallholder access to bank accounts and credit in order to access production resources
and agricultural inputs;

support from government and other sources to implement of early-warning systems for weather
and other threats; and

agronomic adaptations in agroforestry and conservation agriculture.

The IPCC also recommends gender-oriented policy. The fact that women are widely known in
both the global South and North to have limited access to agricultural technology and finance
indicates a weakness in international understanding of women subsistence farmers’ situations that
cannot be addressed by policy interventions. As was identified in UN approaches working toward
SDGs, IPCC solutions propose in-system fixes, while what is called for is systemic change. Unless
strategies for increasing women farmers’ productivity are connected with injustice remediation, i.e.
unless women have access to the resources the IPCC recommends, they cannot succeed. Impediments
to women’s farming are ethical and justice issues as well as technical problems; solutions for the latter
are limited by the former.

The reality is that subsistence farmers are vulnerable to unpredictable weather when they
depend entirely on rain to grow their crop [59] (p. 1218). Climate impacts that decrease land capacity
to produce are already well documented [60, 61, 62]. The IPCC more than a decade ago predicted
African declines by as much as 50% by 2020, with ‘high confidence’ of declines in cereal and grain
crops that are a mainstay of the African diet [63] (p. 50). Specifically, declines are expected up to 40%,
including 17% for wheat, 5% for maize, 15% for sorghum, and 10% for millet [64]. Between 2006 and
2016, almost half the agricultural loss globally was crop (49%) and livestock (36%). That is, 85% of
agricultural loss was exactly what subsistence farmers in the global South primarily depend upon;
and 83% of the damage was done by drought, to which Africa is especially susceptible [29] (p. 66).

Ross’ argument that women'’s agricultural productivity cannot appropriately be measured can
be addressed somewhat through consideration of food security. In a context where the national food-
basket relies heavily on subsistence agriculture and women have been documented consistently and
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longitudinally, it is possible to identify a correlation between women’s productivity and food
security. Africa has for some time been suffering extensive food insecurity that had rapidly inflated
into crises. In 1990, 12 African countries were in food crisis; by 2010 the number had doubled to 24
and 19 of them had experienced such crisis in 8 years or more between 2005 and 2015 [11] (p. 27). By
2008, 21 of the world’s 36 food-insecure countries (i.e. over 58%), were in Africa [65]. Globally in 2017,
one in nine people were hungry [66], though by 2015, every fourth African was undernourished [11]
(p. 12); that is, Africa was home to 27% of the world’s undernourished [11] (p. 10) and 220 million
Africans, including many children, were not getting enough to eat [11] (p. 8). In 2017, of the
approximately 821 million undernourished globally, over 256 million (more than 31%) were in Africa
[66] (p. 6). Africa’s hunger load is a global breach of distributive justice.

Ghana's 2017 Climate Risk Profile expects total crop failure to occur now every five years [30].
The changing climate is leading to loss of productive lands because of ecosystem deterioration and
postharvest losses during storage [67]. The consequences are yield reductions that decrease food
access and thin adaptation options [68]. Rain-fed crops are highly sensitive to drought and the
Government of Ghana (GoG) connects food production decline to drought [57]. The GoG attributes
55%-60% of Ghana'’s agricultural production to women [52] (p. 75), though the Social Watch Coalition
(SWC) estimates women’s production of food crops as high as 87% [53]. Presumably, the SWC is
discussing subsistence farming while the GoG intends corporate. The GoG data may not be an
indication of women'’s situation with respect to agricultural productivity given food security crisis.
By 2012, in Ghana’s Upper Eastern Region, for example, 38% of households have been experiencing
some level of food insecurity (6.4% severe, 21.9% moderate, 10.1% mild) for some time, and over 10%
of households in the Upper East, Upper West, and Northern Regions combined were experiencing
severe food insecurity and over 44% moderate [69].

As Glazebrook [70] shows, women in Ghana’s Upper Eastern Region are adapting to the
changing rains through crop selection. Instead of growing millet and groundnut that are unreliable
without consistent rainfall, they are switching to rice. Unfortunately, this is not a long-term solution
as rice crop decline is 10% for each 1°C rise in GMST [71]. More immediately pressing, however, is
that rice does not provide the protein of traditional crops such as millet or groundnut, or the millet’s
calcium. Protein is crucial for brain and muscle development, but also lack of protein causes various
diseases, including Kwashiorkor characterized by edema (swelling), an enlarged liver with fatty
infiltrates, and frequent infections. Millet is also high in calcium needed for bone development in
children and for pregnant or lactating women and their fetus or baby. Women are sacrificing their
nutritional base just to have something to feed the family as they desperately accept lifelong impacts
on their children’s physical and cognitive development and every family member’s health, including
their own, and simply in order to stave off starvation.

These women are receiving little if any federal or international support. In the village of
Zuarungu, for example, outside Bolgatanga, the only help the women have received is a rice-grinding
machine donated by Oxfam that in polishing the rice, removes most of whatever nutrition the rice
actually offers. The international community seems oblivious to the nutritional costs of the women’s
loss of food sovereignty, and the breaches of agricultural and food justice, as well as intergenerational
justice, that women and their families are subjected to in consequence of a changing climate that is
driving productivity decline in traditional crops. Moreover, African fossil fuel emissions are per
capita among the lowest in the world, accounting for as little as 3.7% of total global emissions [72].
Distributive justice is doubly breached insofar as the region least driving climate change is most
suffering its consequences. Furthermore, gender justice is contravened by women’s over-
representation among the most extremely poor who have least capacity to generate greenhouse gases
and the least resources to respond to food insecurity [12] (p. 80) [65] though they continue to show
their resilience in their on-going adaptation efforts.

In the global North, weather impacts are the most significant indicators of a changing climate,
so agriculture is impacted. The IPCC [20] reports that in Australia, rainfall decline and rising
temperatures caused water-limited yield potential to decline by 27% from 1990 to 2015, even with
positive impacts of elevated atmospheric CO2. High-temperatures during the crop reproduction
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stage were found in particular to have negative effects on wheat yields, especially when amplified by
low rainfall. In Europe, impacts have varied across the region but since 1989 continent-wide wheat
yields have reduced by 2.5% and barley by 3.8%, while maize and sugar beet yields have increased
slightly. Italy is experiencing the worst yield declines, i.e. 5% or more because of amplification by
a drying trend. Country-specific research shows positive and negative impacts, but data is not
systematic across the region. In presenting this information on climate impacts in the global North,
the IPCC takes the standard policy approach to gender. They promise gender-relevance throughout,
and provide a section dedicated to gender. ‘Gender’ appears in this section 15 times, and 14 elsewhere
in the chapter’s remaining 80 pages of narrative. The relegation of gender to its own section rather
than consistent integration fails to recognize the ubiquity of gender differential throughout climate
impacts and furthers women'’s invisibility in agriculture that undermines both understanding how
women, who are among the most vulnerable to climate change, are impacted and policy development
to support women’s adaptations.

Farmers in the global North are best placed to mitigate the climate contributions of farming, e.g.
using anaerobic digesters to convert animal waste into fertilizer and biogas. Subsistence farmers in
the global South typically cannot access such resources, and bottom-up, Community-Based
Adaptation (CBA) [73] is likely their best option. Unfortunately, however, CBA can retain or even
amplify the gender bias that affects women farmers in communities in both the global South and
North. The UN Framework Convention on Climate Change (UNFCCC) was established in 1992 and
finalized its Gender Decision some 20 years later [74]. Recognition justice of women as agents of
change in climate mitigation and adaptation was only possible because a woman leader, Christiana
Figueres, was Executive-Secretary and worked with Mary Robinson, former President of Ireland, to
have the Decision put to vote. The Decision called for gender parity in high-level delegations as well
as gender as a standing issue on the annual Conference of Parties meeting agenda, but focus was
largely on mitigation and discussion of adaptation, considered a women'’s issue, was long delayed,
likely with consequences to women’s agricultural productivity until the Climate Adaptation Fund
was established in 2001and launched in 2007 [70].

5. Biases and barriers

UN Women [75] on rural women and girls reports that globally, women’s work is subject to
significant gender bias in both the South and North. Laws restrict 2.7 billion women from having the
same job choices as men and in some countries, men can prevent their wife from working outside the
home. Women are over-represented in informal employment, e.g. as contributing family members,
and this work is largely unrecognized despite the essential support it provides to economies. When
women are paid, the gender wage gap is 23% globally. Women spend on average 2.5 times more time
than men on unpaid care and domestic labor, though as shown below, in Africa, differential gender
workloads begin at a young age, increase over time, continue in adult life. In some 40 economies
worldwide, women’s entrepreneurship is half or less that of men. Only 5% of Fortune 500 Chief
Executive Officers are women. National economies are accordingly not gender-inclusive or
principled with respect to gender justice in either the global North or South.

UN Women [76] on economic empowerment further reports that women are only 12.6% of
global landowners, despite almost a third of women’s employment globally being in the agricultural
sector. The proportion of women working in agriculture decreases in wealthier economies, i.e. only
2.6% of agricultural workers are women in high-income countries and 9.5% are women in upper-
middle-income countries. Agriculture is, however, the most important employment sector for
women in low-income and lower-middle-income countries. We conclude that women’s agriculture
is inversely proportional to a country’s wealth, and that this differential likely means that as the
proportion of women farmers in a country is larger, the likelihood of increased poverty and decreased
access to resources is also larger.

Indeed, in the global South, a ‘gender gap’ remains in agriculture as women face persistent
inequalities that affect their access to resources and undermine food security [77, 13]. A 2017 survey
of 104 countries found women to be less than 13% of agricultural landowners —despite, as noted
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above, that 1.4 billion of the 2.5 billon (i.e. over 50%) people relying on subsistence agriculture for
their livelihood are women—and further found that women are more susceptible to livelihood
insecurity, less able to access resources, with less collective voice and agency and less role in both
household and community decision-making than men [75, 13]. Women in Africa, Asia, and Latin
America in fact typically have access to smaller land areas, fewer livestock, and less technology,
water, banking, credit and markets, in comparison with men [13, 78, 21]. Largely responsible for
family food security, women are nonetheless consistently under-resourced and hampered by gender
bias and socio-political marginalization.

Ghanaian women, for example, still face widely recognized inequalities identified decades ago,
though Ghana’s gender parity index in education reached 0.77 in 2018 [79], i.e. for every 100 male
students, there were 77 females. In 2017, only 54% of women has a bank account, compared to 62%
of men [80]. In agriculture, women face long-standing, persistent challenges of limited access to
credit, machinery, labor, fertilizer, and agricultural extension services [81](Sussex 1994), weak land
tenure rights [82, 83], and exclusion from particular farming practices, e.g. agroforestry [52]. In rural
areas, men take part five times more in wage-employment than women and 72% of self-employed
women in agriculture are within the low-income classification, compared to 48% of men [1] (p. 7).
Men hold 3.2 times more farms than women, including 8.1 times more medium- and large-sized
farms, i.e. 5 acres or more [1] (p. 7). Contrary to Sustainable Development Goal 5 (SDG5) on gender
equality and empowerment [50], women are more likely to be engaged in unpaid domestic work than
men: 65% of men spend from 0 to 10 hours per week on domestic activities, while 89% of women
spend 10 or more hours; similarly for girls aged 7-11, 80% of boys do household chores 10 or less
hours per week, while more than half of girls do at least 10 —some as many as 50 —hours of domestic
work each week, with even greater gender disparity among children aged 12-14 [1] (p. 8). Females
carry a substantially larger labor burden than men, and women are also heavily economically
disadvantaged. At the same time, factors like climate change, pollution, and other environmental
degradation of land, forests, and water have disproportionate impacts on women who mostly bear
the brunt of coping [76]. In short, women farmers work harder, with less resources, for less
compensation.

In the global North, there are several biases and barriers that impact women entering into the
agricultural sector, as well as recognition of their contributions. Land access has a long history of
being used to maintain systems of power in both Canada [84] and the United States [85], including
racial segregation [86], patriarchal oppression [48]; and the consolidation of resources into the hands
of those in power. Throughout the U.S,, there is a legacy of using zoning ordinances to maintain an
unequal racial hierarchy, through the removal of ‘undesirables’ from neighborhoods and barring
land access [85]. Discriminatory practices have been a part of land policies since the introduction of
zoning in the early 1900s, as planners and government officials initially developed these tools to
effectively control land and enact ‘social reforms’ [86]. Australia also experienced a similar pattern of
using land access to reinforce social exclusion and discrimination [87]. In the Global North, these
practices, historical biases, and dominant discourses are often effectively combined to form a complex
network of barriers for women. However, it should be noted here that systems of oppression may
vary from context to context.

For women farmers, various institutionalized practices and social norms continue to negatively
impact female producers. Farming is an inordinately male-dominated profession in the Global North,
due to social norms, historical patriarchal laws, and land transfer practices [37, 39, 88]. It is not
surprising, then, that there is a legacy of women’s contributions not being equally valued. As
mentioned above, Australia has a history of not recognizing women’s work on the farm [89], though
most farms are operated by families and families typically include women. Over 98% of farms in
Canada and 97% of farms in the U.S. are family operated [5,9], as farming in the Global North is seen
as a family enterprise [39]. However, family member contributions historically were not recognized
equally, as men were conceptualized as ‘farmers’ and women were dismissed as ‘farmwives’ in the
dominant discourse [37, 90]. According to Fremstad and Paul [37] (p. 6), ‘despite the fact that the
family farm depended on women’s work for survival, women continued to work as invisible
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farmers.” These gender norms and biases resulted in women’s work being largely ignored in national
farm policies, from agricultural knowledge exchange, such as agriculture extension, and from roles
of authority on the farm [38]. This male-dominated context pushed the USDA to identify women as
socially disadvantaged farmers, to allow for the use of targeted loan funds to offset barriers [91].

Despite women steadily gaining recognition for their work, gender biases constrain their land
management options [48, 92, 93] and negatively impact income earned [37]. These biases are reflected
in formal and informal practices that effectively marginalize women in agriculture. In particular,
Carter [48] argues that women’s management options are constrained in several important ways.
Women have been excluded from spaces where agricultural knowledge is produced and exchanged
[38, 94] and this has resulted in a myopic focus on men’s experiences and needs, even in areas where
women are dominant such as organic and sustainable agriculture [95, 96]. Increasing prioritization
of large-scale agriculture over other approaches favored by female producers [48, 37] changes
farming environments and needs, which in turn reduces the number of management options
available for women and the effectiveness of these options. Women report, moreover, that male
farmers and agency staffers commonly push them to adopt management strategies that do not align
with their values or goals [48]. This type of coercion has been linked to perceived illegitimacy of
women as decision-makers in agricultural contexts [10, 48]. It has also been attributed to the
prioritization of men’s farming needs as they aim to increase crop yields, while women tend to
prioritize community health and the public good over increased productivity [49].

Gender discrimination also plays a factor in that lenders, suppliers, and other farmers are
susceptible to gender biases. In this vein, Fremstad and Paul [37] argue that ‘farming is one of the
most unequal professions in the U.S. today,” as women earn approximately 40% less farm income
than men. They highlight other factors that likely influence the gender pay gap in agriculture. For
example, women tend to operate smaller farms, both in terms of sales and acreage under cultivation.
They more readily engage in sustainable agriculture practices, including using organic methods,
running Community Supported Agriculture operations, and selling direct-to-consumer. While these
practices are important for supporting community health [97, 98], they are associated with lower
overall profits, which may be both a consequence and a cause for prioritization, in lending practices
and policy settings, of men’s experiences and needs [37]. For example, the USDA has a history of
being accused of denying loans to women at a higher rate than male farmers [91]. Gender bias in
agriculture in the global North is systemic and institutionalized discrimination.

The invisibility of women’s labor is both a symptom and driver of bias against women farmers
and their marginalization globally, despite Marilyn Waring’s ground-breaking work over thirty years
ago arguing that, because subsistence crops do not have the market presence that register
productivity in traditional economic reckonings, women farmers’ contributions are often unseen—
their labor literally cannot be counted [99]. As subsistence farmers or workers on small-holder, profit-
earning farms owned by male family members, women are not paid [100]. Likewise, women farmers
in the global North are marginalized and overlooked despite their significant contribution. Ross [51]
argues in fact that “‘women’s productivity’ is ‘a difficult concept to define, let alone to measure,’
because women’s contributions cannot be disentangled when both men and women operate a farm
together. The default position in data collection is to reckon productivity based on markets and
landownership, both of which are gender-biased metrics largely non-inclusive of women in both the
global South and North. Women farmers face biases that deny their right to equal treatment,
contravene distributive justice, compromise their food sovereignty, while systemic bias in economic
analyses denies them recognition justice in through blindness to their presence, labor, and
productivity.

6. Land and corporate consolidation

There are robust legal and social barriers restricting women’s access to farmland [37] that have
economically disadvantaged women, harmed their ability to leave farming for another career, and
reduced the status of rural women in comparison to women living in urban areas [10]. Over 400
million women produce the majority of the world’s food supply, yet women account for only 12.8%
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of agricultural landholders globally [75] and own less that 20% of the world’s land [76, 101]. In 90
countries, in fact, women do not share men’s rights to own land [76]. Women's agricultural
productivity is threatened in the global South and North because of similar, though different in the
details, challenges in land acquisition and retention. Without access to land, women cannot begin to
be agriculturally productive, yet ownership and inheritance traditions and practices impede
women'’s secure access to land, while displacement by corporate and industrial farming remains a
threat to land retention for women who do not control the land they work.

Lack of land tenure is a significant problem for women subsistence farmers in Africa who work
to feed their family. In Ghana, for example, when a women'’s husband, i.e. the landowner, passes
away, her brothers-in-law typically come to claim the land she has farmed for decades and still
depends on. Women can take their case to the official, i.e. post-colonial, legal system, but typically
they appeal to their local chief under the traditional justice system. It is not uncommon for the chief
to decide that the woman has the right to farm the land until her natural death [70]. This creates
uncertainty, however, as it means that the woman’'s fate depends on the vagaries of individual choice
and how much the chief can be relied upon. It also leaves a daughter, typically the third, who
according to traditional practice is kept in the family to assist the mother, in a difficult situation when
the mother passes away in that the daughter no longer has access to the land, so can grow no food
for herself and dependents, and has little life-choice options available. Her life has in effect been
forfeit to unpaid labor ending in dependency on the goodwill of others. Her life is not her own; but
in fact, her mother’s was not her own either, though she did have more autonomy than the daughter.

Woman can also lose access to their farm if the land is sold by the owner, whether that is her
husband, another family member, or the person she is renting it from. Development project personnel
can import gender bias from their home context, and historically there have been cases in which land
was bought from a husband, who may or may not have understood what he was agreeing to, with
no consideration, either deliberately or based on bias, that the wife should be consulted because of
the consequences to family food security of losing access to the land. Outside the growing season,
even well-intentioned developers might simply overlook women’s land use because of the invisibility
of their labor [70].

Corporate take-over of land can be justified by the fact that increases in cash crop production,
especially at large scale, grow a country’s GDP and GNP in what appears to be economic
improvement, though in actual fact the lived experience of poverty increases for a woman and her
family when she loses access to the land [13]. If the corporation fails, she can still be denied access to
the land that now sits empty and unused, in limbo after the corporation went bankrupt or simply
withdrew from a failed venture. Women have little ability to seek remedy through the courts in the
official legal system that is expensive and hard to navigate for village women who have limited
education and literacy, and may not speak the language of the court. Women's livelihoods are lost as
they wait for an outcome while the planting and growing seasons pass by. Land-grabbing also
happens through bribery and corruption, resulting in compromise of community trust that
compounds gender injustices of land displacement, loss of livelihood, food insecurity, environmental
degradation through poor soil practices and chemical inputs, and poverty exacerbation [70]. Large-
scale land acquisitions that displace locals have, moreover, been identified as causes of declines in
agricultural production [102].

The land tenure barrier has also been a challenge for women farmers in the global North where
they relatively recently gained the right to own property. In the U.S., women were granted this right
in 1850, and in Canada, in 1884 [103]. Women still, however, face serious barriers to owning and
managing land [10, 88]. Land management is particularly problematic for women in agriculture
because they still work in the shadow of lack of land ownership that historically restricted women’s
power on farmsteads [104]. Access to land determines whether a woman can move into the
agricultural profession, but also whether she can take a leadership role on the farm.

Gender disparities in farmland ownership are at least partially caused by gendered views
concerning who is considered to be a ‘farmer” and the implications of this perception for agricultural
land inheritance practices. Cultural narratives concerning agriculture in the global North privilege
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specific types of practitioners who fit gendered ideals of productivity and thus marginalize others
who may want to move into the profession [48]. These narratives work to maintain agriculture as a
‘masculine’ sphere and act as a barrier to women’s participation and gender parity in farming [105,
94, 90]. For example, even though great strides have been made in recognizing women’s rights and
achieving gender parity in key professions, ‘it is farmers’ sons, not farmers’ daughters, who become
farmers and take over ownership and management of the family farm... [D]aughters, even today, are
neither considered to be farmers nor likely to inherit family farmland [10] (p. 347). Similar to women's
experience in the global South, where in Ghana, for example, land is traditionally assumed to pass
on to brothers rather than wives, in the North, agricultural land typically goes to sons. In fact, an
Australian comparative study of international patterns of rural inheritance in Canada, the U.S,, Japan,
and several countries in Europe, found little variance across the global North: sons are more likely to
inherit, while ‘most daughters are excluded from inheritance of land’ [106] (p. ix). Daughters typically
move into agriculture by marrying a farmer, or they leave the profession [10]. While the number of
female farmers is increasing, exclusionary practices associated with farmland inheritance, and the
cultural narrative that supports the ‘masculinization of farming’ in the global North, in contrast with
the ‘feminization of farming’ in the global South, are formidable barriers to obtaining gender parity
in the agricultural sector.

These exclusionary practices also have long-term economic impacts for female farmers. The
historically accepted ways that women enter farming leaves them particularly vulnerable as it
reduces their authority and power on the farm [104], undermines their ability to become a primary
producer, and places them in a position where leaving the farm could have negative economic
consequences. For example, because women often enter farming through marriage divorce can mean
walking away from land into which she has invested her labor and moving on without capital, a job,
or a credit history [10]. When women do inherit land, they often do so later in life [107]. They inherit
from husbands, rather than parents, so divorce can also preclude this return on their labor
investment. Inheritance practices not only function as barriers to women’s entry into the agricultural
profession, they also reduce women'’s ability to leave. While farming is becoming more inclusive, it
is important to note that traditional practices and cultural narratives can still have life-long impacts
on women’s agency and economic stability and thriving.

Similar to the global South, the Global North has experienced a sharp rise in the corporate
consolidation of agriculture and this trend has repercussions for women moving into agriculture.
This trend is occurring at every level of food systems and supply chains, as multinational
corporations work to consolidate agricultural holdings and production capacity [108]. Even in
Europe, where small farms are conceptualized as the “cornerstone’ of agriculture, there is ‘a tendency
towards consolidation,” as the numbers of large farms grows [109]. North America is experiencing
accelerated consolidation at an unprecedented rate. By 2015, 51% of U.S. farm production came from
producers who make at least $1 million dollars in yearly sales and 36% of all crops were produced
on farms consisting of at least 2000 acres [110]. Although not as severe, Canada reported a reduction
of farm numbers and increase in farm size [5]. There is also a tendency towards greater specialization,
as livestock ventures move away from farming crops and field crop operations growing 2-3 types of
crops, on average, rather than adopting multi-crop operations [110]. While the majority of crops are
still produced by family farms, corporations exercise greater power over management decisions
through the use of farm contracts that can mandate everything from farming equipment to animal
feed. It should be noted that there has been considerable consolidation at the level of the farm, as
well, as smaller producers are pushed out of the industry and land is consolidated [111].

These trends in agriculture in the Global North exacerbate land access issues that act as barriers
for women to enter farming. As farms consolidate, there are fewer opportunities to obtain farmland
(as there are fewer farms) and this land is typically more expensive or a larger initial investment is
required to enter into the field. If a large percentage of production is coming from farms that make at
least $1 million dollars a year, it will be difficult to compete, simply due to economies of scale. While
these factors act as barriers for all new farmers, regardless of gender, as women are an already
disadvantaged group, they provide further hurdles for female producers. In this context, female
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farmers are more likely to rent land, rather than own their own [48], and this translates into a
reduction of economic profits and constrain land management options, discussed above [92]. In
addition, these trends constrain the type of agriculture that women can practice. Sustainable
agricultural initiatives are typically small-scale operations and thus do not suffer from the additional
land access barriers. Women are up to three times more likely to go into sustainable agriculture [112],
even though these farms are not as economically viable [37]. This trend is largely attributed to
sustainable agriculture ideals and communities being more compatible with women'’s farm identities
and values [112]. However, land access also plays a role, nudging producers to move into more
accessible farming ventures. In the United States, agricultural consolidation combined with an
increasing public interest in farming, resulted in a landscape where conventional farms are growing
larger, even as the number of small producers proliferate. Sustainable agriculture offers an alternative
community more supportive of women operators that challenges the cultural narratives that support
gendered inheritance patterns/.

7. Results

Results include findings that women farmers in the global South share commonalities with
respect to bias and discrimination. Section 3 provides data and evidence on women’s situations as
farmers with respect to the feminizations of poverty and agriculture, vulnerability of female-headed
households, increases in recognition of women’s farming, gender limitations of the Millenium
Development and Sustainable Development Goals, and economic disparity between the global South
and North. This material shows that commonalities across the South/North divide include systemic
and institutionalized gender bias and discrimination. Women face systemic bias and discrimination
in economic marginalization, diminished roles in decision-making, and limited, if any, access to
capital, resources, and technologies. Women have more possibility for land ownership than in the
past in the North, but globally, some 90 countries still deny women land tenure. Historical barriers
to women’s land ownership are still in place and work to exclude women from land as well as the
resources they need to increase and optimize their productivity.

Section 4 provides data and evidence that climate impacts exacerbate challenges in women’s
farming in the global South collected from organizations such as the UN and UN-related
international organizations, e.g. the IPCC, the Food and Agriculture Organization, the International
Fund for Agricultural Development, and the World Food Programme, and from global non-
government organizations such as the International Food Policy Research Institute and a number of
academic researchers. Evidence in this literature shows that women, especially in poor areas, are
much more challenged with respect to mobility or pursuit of an alternative livelihood. Lack of
resources and language challenges make relocation difficult. In north-east Ghana, the majority of
women farmers in rural areas far from the capital speak multiple local languages, but neither of
Ghana’s national languages. Likelihood of exacerbated vulnerability, risk, and exploitation also
deters relocation except in extreme situations such as violent conflict necessitating forced migration
for immediate survival. In the meantime, lack of formal training and a skill set for office or sales work,
for example, limits women to local employment options that often have poor labor conditions, weak
pay rates, and risk of exposure to gender harassment and other abuses.

Having established that climate change makes things especially worse for women farmers in the
global South, subsequent sections provide evidence on particular challenges women in the South and
North experience in common. Section 5 drills down to provide further evidence of gender bias in
access to technology and finance as well as discrimination, recognition of their contribution, and
limited power and voice. Section 6 likewise provides further evidence of women’s challenges in the
global South and North concerning land acquisition and retention with further evidence concerning
the challenges of corporate land appropriation.

There are also significant differences between the global South and North. Women farmers in
the North are better equipped for resilience in the face of a changing climate or other causes of crop
loss. Insurance and economic resources can counter loss and damage from catastrophic weather
events. Relocation can be an option, as can a change of livelihood, despite the challenges of making
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such changes. Social welfare supports, e.g. unemployment payment and food stamps, are typically
available in some form throughout the global North to meet individual and family needs during
transitions. A woman’s risk as a farmer in the global North is primarily economic, but not therefore
unharming. Bankruptcy is tragic and carries substantial emotional and life-situation consequences.
For a woman in the global South, however, crop failure means hunger crisis with a range of impacts
from nutritional deficiency to starvation. The global South is largely bereft of social safety nets.

8. Discussion

Our analysis has identified both issues experienced by women globally in common and marked
differences between South and North. Women virtually everywhere share inclusion and access
challenges. They can also have a similar practice for very different reasons, e.g. while women in the
North often choose to farm organically, women in the South practice ‘organic’ farming largely by
default in that poverty renders out of reach anything that must be purchased. A strong difference is
that in the South, women'’s agriculture is largely a subsistence livelihood, while in the North, it is a
business.

Part of the challenge of responding to humanitarian crises in hunger is that scale of agriculture
is inversely proportional to sustainability because scale relies on mass monoculture production that
depends on synthetic fertilizers, insecticides, herbicides and other extension inputs that include
proven carcinogens, e.g. Monsanto’s use of glyphosate in its herbicide, Roundup, has recently been
connected to liver cancer. The goal of increased productivity that drives profits has displaced the aim
inherent in agriculture to produce food. Women’s agricultural activities, whether chosen in the global
North or necessitated by circumstance in the South, works in much greater contact with the soil and
the crop. This does not generate an idealized experience of the “happy peasant’ but provides a closer
relationship and understanding of plant and livestock as living entities deeply connected to human
experience. We thus suggest that women’s agricultural practices already favor more sustainable food
and agricultural practices in the long term than industrial farming. The goal need not be profit alone,
but a reliable livelihood that values sustainable practices.

We conclude that the challenges that women farmers face in the global South and North increase
their vulnerability to climate and weather conditions, undermine their resilience, and impede their
capacity. They must overcome gender bias and cross barriers that block access to virtually every
aspect of their work—land, finance, resources, workload, and leadership. Removing these barriers is
key to obtaining gender equity in agriculture, whether in the U.S. [10] or elsewhere across the planet.
Accordingly, we conclude that women’s productivity is reduced by these challenges and can be
enhanced by their removal.

Ross [51] (p. 48) argues that, although ‘most studies suggest that women would be about as
productive as men as farmers, given access to similar resources,” the evidence is neither sufficient nor
clear that targeting women would increase their productivity, and there are, moreover, studies ‘that
suggest the opposite.” We have shown, however, that women farmers’ situations are affected by a
large number of factors that interact complexly in systems determined by politics and governance,
finance, social and cultural context, all of which remain embedded in global patriarchy and, of course,
weather. Women are simply too clearly hampered by gender-based limitations not to conclude that
these impediments are reducing their productivity and that it therefore could be increased by
removal of these impediments.

That is, showing that there is inadequate evidence to conclude that gender-equity in farming
would increase women’s productivity is morally reprehensible, when this may be used to justify not
investing in women’s farming in the global South where women very much need support to address
factors like climate change that reduce their productivity and threaten food system collapse. It is of
course fallacious to believe that lack of evidence of x implies not-x, but banks want certainty. The
quantitative assessment that concludes ‘inadequate evidence’ should not trump the qualitative
argument we have made that removal of multiple, severe impediments will increase women farmers’
productivity because such removal gives women access to resources that are widely known to
increase yield. If someone’s legs have been tied together, insufficient evidence to conclude that
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untying them will enable them to run does not justify leaving the person tied up. Likewise, with
respect to women’s farming in the global South, long-standing exploitations by the global North and
current practices in the global North have reduced and continue to harm the capacity of the global
South to meet its food requirements. Restorative justice requires that capacity be increased and
current harming practices stop. These things are achieved by addressing the many justice breaches
and compromises of autonomy and sovereignty that impede women’s agriculture through systemic
change.

Ross has the wrong end of the stick, as it were. Seeking proof that women farmers’ productivity
would match men’s when all factors except gender are equal is a breach of gender justice. Gender
justice requires starting from the position that gender difference, ceteris paribus, does not make women
less productive farmers. Gender bias asks women to prove they are equally capable; gender justice
asks for proof they are not when principles of distributive justice are upheld. We have provided much
evidence that simply being a woman reduces productivity not because of inherent ability but because
being a woman triggers the “perfect storm” of gender-based exclusions, biases, and harms, that range
from extreme workload to the burden of poverty and fall disproportionately to women. Gender bias
in agriculture is globally entangled in a mass of distributive justice issues, as well as and food
sovereignty and autonomy compromise and intergenerational justice.

Women’s orientations, approaches to, and experiences of farming are different based on
location, training, and socio-political factors. Location brings economic factors. Global hunger is very
much associated with poverty and is therefore focused in the global South that experiences severe
distributive injustice with respect to wealth and therefore also food security. Increasing action to raise
women’s agricultural productivity in the global South has the potential to remedy humanitarian
crises in hunger and egregious breaches of justice for women and children. Land tenure, irrigation,
and access to drought-resistant crop strains would very much improve their productivity capacity.

9. Conclusions

We have concluded that investing in women’s agriculture can increase productivity. In the
global South, especially Africa, productivity increase is unlikely to be sustainable without global
transition from fossil fuels to renewables consistent with IPCC recommendation to keep GMST
increase no higher than 2°C. Even without climate change, agriculture is steeped in biases and
limitations on women's farming that hold back productivity. Climate change affects all growers and
is increasingly threatening the economic stability of farmers in the global North through droughts,
heat waves, fires, and floods, all of which put crops at risk. Climate mitigation debates at UNFCCC
annual Conferences of Parties make it abundantly clear, however, that the issue is not at its
fundament fossil fuels so much as a global, neoliberal, economic system that the North would prefer
to retain [113] in order that a relatively small group of special interests need not relinquish the on-
going benefits of fossil fuel exploitation, despite climate impacts exacerbating hunger in the global
South. The breaches of distributive, gender, and agricultural justice, the compromise of food
sovereignty, and the double distributive breach of climate justice in terms of greenhouse gas
contributions made and impacts suffered, can only be solved together because what is need is not a
tweak of policy but systemic change. Concerning climate change what is needed is not just transition,
but a just transition.

‘Investing’ in women’s agriculture must, then, be rethought. Though we cannot provide a
complete framework for investing in women’s agriculture, we provide here recommendations for
structural changes toward such a framework. Support should provide access to capital and
technologies, but in both the global South and North, ‘investment’ that does not include systemic
interventions in agricultural policy and governance and education systems cannot succeed. Men and
women in the global South and North working in agricultural policy, finance, and education would
benefit from gender training, and agricultural students in higher education could increase their
disciplinary and trade stewardship through a course in agricultural ethics on gender, food
sovereignty and other issues, as well as education in indigenous and traditional ecological knowledge
and agricultural practices. Women in the South can also benefit from agricultural education and
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training as women do in the North. These strategies have the potential to increase women’s access,
capacity, and productivity because they break down systemic, institutional gender bias and raise
men’s awareness to the injustices and limitations of such bias, but also the benefits of more ethically
balanced agricultural practices that can overcome attitudes largely grounded in fear and loss of
power or control. In short, women grow most of what goes into national food-baskets in the global
South despite increasingly difficult conditions that exploit their labor and violate their rights.

Women in the global South and indigenous people who farm throughout the planet, have
already been taught by elders who pass down knowledge acquired over generations of practice that
is expert and locally relevant, so integration into local education systems, including institutions of
higher education, of traditional knowledge would provide knowledge-transfer pathways for
women'’s long-standing understanding of best on-the-ground practices. These women are resilient
and continue to find ways to provide food security through rain-harvesting, and seed banks and
sharing, for example. The National Biodiversity Board Committee in India declared the Zaheerabad
region an agro-biodiversity heritage site, in fact, for its diverse collection of seeds, some of which
were on the verge of being displaced by large-scale, monoculture, industrial farming [114]. Such
projects succeed because women support each other by sharing the organization’s workload, but also
because women take leadership opportunities that increase visibility, participation for themselves
and other women. The Deccan Development Society that requested Zaheerabad to be declared a
heritage site began as an agricultural cooperative of dalit women that rented and remediated land
the owners considered worthless. The women dug rills in the soil to retain rainfall and removed
rocks. Their productivity was so profitable that the landowner, a higher caste man who would
normally not speak to them, would come to their courtyard and to drink tea and ask them if they did
not want to rent more land [115]. With very little support, ‘untouchable’ women living in extreme
poverty, with marginal literacy and little education not only created an organization with a revolving
fund of over $80,000 USD, but radically improved their social status.

Investment also needs to provide unique gender supports, e.g. gender budgets, vulnerability
and impact assessments throughout government-funded research and projects, and gender quotas
for agriculture-related government departments and industry associations. Gender quotas ensure
inclusion. For example, increased numbers of women in agricultural research can make research
more gender-sensitive and inclusive, and in contexts such as Latin America, where women tend to
follow advice of other women, it is important to employ women as extension agents [116]. Gender
budgets bring more financial assistance to women that can provide access to more options and more
equitable distribution of farming resources. Several countries in the global North are already
providing financial assistance. The USDA, for example, has farm loan programs for socially
disadvantaged farmers, including women. This practice needs bolstering, however, to reach more
women, more realistically as adequate funding is crucial for improving land access and economic
support is a key component of improving women’s representation and agricultural productivity.
Budgets and assessments provide metrics for project assessment that is crucial for determining what
successfully increases women'’s productivity, what actually works against it, and what is neutral but
wastes time and resources, but also for maintaining the transparency and accountability that keeps
projects on track.

Improving land access is imperative for increasing gender justice and women'’s productivity in
agriculture. In the North, addressing gender disparities in land inheritance and farm transmission
would provide women with more opportunity to farm. As the majority of farms are family
enterprises, uneven access to land at the family level exacerbates the lack of female representation in
the agricultural sector and reduces female control of resources and management opportunities. In
addition, when coupled with the consolidation of farms, this trend funnels women into agricultural
specialties, such as community supported agriculture [112], that typically offers fewer assets and is
less productive or economically viable. Programs are needed to incentivize women to be principal
producers. Likewise, in the global South, granting women land tenure would provide land
acquisition and retention security to enable ongoing productivity by protecting women from land
appropriation by extended family and ‘land grabs’ by corporations.
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Sustainable agriculture in the global North better supported by government and research
institutions would improve women farmers’ situation in which they are three times more likely to go
into sustainable agriculture than men [112] but receive relatively little support. Rather, farming
policies and research tend to reflect needs and values associated with large-scale agricultural
production. This institutionalized discrimination creates an unequal farming environment. For
example, producers engaged in sustainable agriculture often cannot use the research and
technologies developed for use on large scale farms, that moreover, governmental subsidies play an
important in supporting. More support for farming types favored by women would give them better
farm management options and technologies that better fit their needs. This could potentially increase
the economic viability of women’s farms, as it presumably does for farmers that access existing
technologies, that in turn might incentivize more women to enter the farming sector.

It must be noted that in contexts where women choose to farm, as in the global North where it
is a business and career rather than a family necessity as in the global South, women who farm tend
toward sustainable practices such as organic farming that is less disruptive of local ecosystem and
carries less human health impacts than industrial agriculture. In the global South, women’s farming
is organic by default when women simply do not have the resources to buy extension products to
increase yield. Their work is also, however, a care activity to meet daily requirements of material
necessity for family and community. Women’s farming and indigenous agriculture tend to promote
traditional practices of food and seed sovereignty, access for all, and sustainable growing and
consumption in the long-term based on qualitative factors of system and human well-being, in stark
contrast with industrial farming that values economic goals reckoned primarily using quantitative in
quarterly and annual reports. The logic and values at work in women’s organic farming and
industrial approaches are markedly different in orientation toward productivity as profit versus
productivity as system maintenance toward sustainable food sources and consumption. This is not a
difference between men and women but systems that determine farming differently because of value
and goal differences. Sustainable agriculture is guided by more than economic efficiency.
Community connectedness, ecologism, self-reliance, justice, stewardship, and family health also
inform this agricultural paradigm [117]. Rather than attempting to support women’s farming in the
South or North using assumption that they aim to develop into large-scale, industrial farming for
export, listening to women’s articulations of how they understand their farming with respect to local
markets, their place on the land, and their needs, including technologies, to reach their goals would
likely be more successful for improving food security for women in the South and stabilizing
women’s livelihood. Women farmers are after all autonomous and resilient and should be trusted to
understand their situation and environment better than anyone else.

Gender parity and women's full participation in farming in the global North will likely have an
impact on farming as a whole, as gender inclusion has in many other contexts. For instance,
agricultural policy and research focus shift from privileging large farms to supporting smaller farms,
favored by women who dominate sustainable agriculture, would be a valuable contribution to food-
production sustainability. In other words, increased productivity can come in two ways: industrial-
size farms, or large numbers of farms. The impact of gendered values and intent in farming toward
systemic change in how food needs are satisfied may hold the promise not just of increased
productivity but long-term sustainability of farming and income that values and aims at food
production itself rather merely profit. What is needed in both the global South and North to increase
sustainable agricultural productivity is large-scale support for many, many women and men who are
gender- and justice-oriented farmers.

Finally, we have come to three conclusions that pressingly need further discussion. First, women
farmers in the global South and North, perhaps surprisingly, are subjected to quite similar gender
biases. Secondly, women’s food security in the global South is in humanitarian crisis largely
exacerbated by climate change though some leaders in the global North refuse to mitigate emissions.
Third, women farmers tend towards goals and values that are more likely to be sustainable than
contemporary approaches in industrial agriculture. Each of these points warrants further attention
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and change to improve women’s lives, the lives of those around them, and the lives of future
generations.
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Appendix A: Justice issues, rights, and sovereignty

Justices and harms Line number
agricultural justice 135-6, 800, 893
autonomy and sovereignty 769, 779-80
climate justice 801
distributive justice 82, 135-6
hunger 361, 395
climate change, double breach 801
gender 286, 306, 550, 772-5, 779, 784, 800
future generations 136, 780, 786
intergenerational justice 136, 287, 391-2, 780, 786
food justice 135-6, 391
food security and sovereignty 117, 550
gender justice 396
gender and distributive justice 286, 306, 550, 772-5, 779, 784, 800
gender and justice-oriented farmers 911
land 441-2, 876
men’s awareness 817
land grab injustices 596
recognition justice 423, 551
restorative justice 767
rights, women'’s 613, 820
land tenure 467-8, 559
SDG5 267
tradition justice systems (Africa) 569
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