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1. INTRODUCTION

Concerns for gender equality in agrobiodiversity manage-
ment remain a challenge despite over three decades of develop-
ment efforts to address gender gaps. This challenge is likely to
be intensified due to the increased incidence of climatic vari-
ability and in the context of rapid social and economic transi-
tions taking place in agrarian societies, including in Nepal.
While a plethora of studies has emerged on climate change
adaptation, there is little research that links gender, agrobiodi-
versity adaptation practices and climate change. There is,
however, a growing body of literature which highlights that
climate change impact is differentiated by gender (Alston,
2013; Djoudi & Brockhaus, 2011; Eakin, 2005; MacGregor,
2010; Terry, 2009). In this research, we use Stocker et al.’s def-
inition of climate change as ‘any changes in the state of the cli-
mate that can be identified by changes in the mean and/or the
variability of its properties, and that persists for an extended
period, typically decades or longer’ (Stocker et al., 2013, p.
187).

While the gendered experience of climatic variability is not
always a situation of disadvantage to women (Dankelman,
2010; McLaughlin & Dietz, 2008), in many situations women
are likely to experience disproportionately more negative
effects than men due to existing entrenched social structures
and power relations (Agarwal, 1994, 2001; Buchy & Subba,
2003; Cornwall, 2005; Gururani, 2002). A study by Kumar
and Quisumbing (2015) from Ethiopia highlights that state
policy that gave more power to women in land restitution pro-
cesses contributed to improved gender equity. A recent review
of gender research and environmental policy highlights that
despite 40 years of gender focus in research and aid, gender
inequity persists with ‘marginal effects’ on the ground
(Arora-Jonsson, 2014, p. 1). This raises the question of how
gender relations play out in the context of a changing climate.
The recent report by the IPCC has recognized that the impact
of climate change will intersect with societal variables such as
gender, class, race, and ethnicity. It asserts that ‘people who
are socially, economically, culturally, politically, institution-
ally, or otherwise marginalized in society are often highly vul-
nerable to climate change and climate change responses’
(IPCC, 2014, p. 7). Yet, there is little research available on
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how gender and agrobiodiversity interact under these dynamic
socio-economic conditions and with an increasingly unpredict-
able climate (Arora-Jonsson, 2011; MacGregor, 2010).

We posit that climate change is not the only driver affecting
agrobiodiversity and gender relations. There are multiple
socio-economic drivers that contribute to changes in agrobi-
odiversity. Such drivers include: the increased rate of men’s
out-migration resulting in the shortage of farm labor
(Kasper, 2005; Maharjan, Bauer, & Knerr, 2012) which might
influence whether to grow a particular crop; increased com-
mercialization of high yield food production systems (Johns
& Sthapit, 2004) together with improved access to markets,
contributing to the erosion of agrobiodiversity (Cannon,
2002); and increased remittances allowing migrants’ families
to use store-bought food from the market rather than growing
these crops (ISET-N, 2009). However, from the outset of this
paper, it should be noted that our research specifically asked
local people to describe the connection between agrobiodiver-
sity changes and their local ecological systems. For this reason
we are confident that, while socio-economic drivers are part of
these social-ecological systems, and everything is related
within a system, respondents reflected in the first instance on
biophysical change and then followed these changes through
to their social and socio-economic consequences.

This paper analyses the link between gender and agrobiodi-
versity management, in relation to the changing context, with
a case study from Nepal. Specifically, it addresses three key
issues. First, the paper starts with understanding how climatic
and linked socio-economic drivers shape gender relations in
agrobiodiversity management. This leads to an analysis of
the link between gender and adaptation in agrobiodiversity
management practices. Finally, we locate policy and
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practice-related implications for gender equitable adaptation
in the social context of agrarian communities in Nepal. We
argue that understanding the gendered implications of climate
change and agrobiodiversity management is crucial to under-
stand the meaning of adaptation for the inhabitants of an
agrarian community, and we make the point that these find-
ings can inform adaptation and development programs
throughout the North and South.

There is no universal definition of agrobiodiversity and in
general the definition is limited to crop biodiversity. Here,
we define agrobiodiversity more broadly, reflecting the Nepali
context, as: ‘species diversity of crops, trees, herbs, shrubs, and
livestock that are part of food and livelihood systems at a local
level’. This includes those aspects of forest biodiversity which
are directly or indirectly connected to the agriculture produc-
tion system, including pollination services, livestock fodder,
water, and fuelwood. This builds on Brookfield (2002, p.
12), who includes ‘whole ecosystems (scale) with agriculturally
managed components or the landscape, areas beyond the crop
field, wild fauna, and plants other than the wild relatives of the
crops’. These ‘wild flora and fauna of uncultivated patches
within and around the agro-ecosystem provide important har-
vestable resources and also perform valuable if indirect ser-
vices to agriculture’ (Brookfield (2002, p. 12)) and support
human livelihoods and ecosystems (Brookfield, 2001). The
management of these agrobiodiversity components will argu-
ably also impact gender relations, requiring a constant adapta-
tion and adjustment within households and across sectors, and
we discuss this further in this paper.

Adaptation for agrobiodiversity management is defined as
‘changes in policies and practices relevant to the changes in
the climatic and socio-economic conditions’ (UNDP undated,
cited in Collins and Ison (2009, p. 359). Adaptive capacity is
defined as ‘the set of resources and the ability to employ those
resources that are prerequisites to adaptation’ (Nelson, Adger,
& Brown, 2007, p. 402). Adaptive capacity is expected to
‘enhance the resilience of people and places’ (Nelson et al.,
2007, p. 396). Adaptation and adaptive capacity are neither
universal nor neutral terms. As social and environmental con-
texts change, different social groups reflect differing norms and
values as to whether some states are desirable and others unde-
sirable, potentially affecting the entire social–ecological system
(Walker & Salt, 2006). People’s responses can differ by gender,
class, caste, and ethnicity; and these societal determinants
impact adaptive capacity overall.

Conceptually, feminist political ecology (FPE) and a critical
approach to social-ecological systems (SES) underpin the
analysis of the case study findings. The analysis is based on
in-depth interviews regarding agrobiodiversity management
practices in the Hanspur village in central Nepal. Interviews
were carried out with men and women farmers at community
level and officials from the government and NGOs at district
and national levels, conforming to the SES literature’s interest
in cross-scale interaction of elements within a system (Berkes
& Folke, 1998; Walker, Holling, Carpenter, & Kinzig, 2004;
Walker & Salt, 2006). The analysis integrates FPE principles
regarding the heterogeneous social structure of society
(Meinzen-Dick, Brown, Feldstein, & Quisumbing, 1997;
Nightingale, 2006; Rocheleau, Thomas-Slayter, & Wangari,
1996). The method was guided by Simon’s (2002) three
inter-relational intentions for critical systems thinking – com-
plementarity, emancipation, and critical reflection. Comple-
mentarity ensures that theory and method are robust and
relevant to the use of a systems approach. Emancipation
focuses on agency and power within the social system so that
there is no assumption that society is static (as Hatt (2013) has
noted this is possible to do if we uncritically assume that a
society is homogenous because it is boundaried as a system).
Critical reflection assists with focusing on the relations
between people, organizations, and their activities.

In general, the SES approach considers both social and eco-
logical systems as coupled systems that are said to be dynamic,
complex, and cross-scale phenomena (Adger, 2000; Berkes &
Folke, 1998; Folke, 2006; Walker & Salt, 2006). From this per-
spective, gender relations are seen as a dynamic property of
these social and ecological systems, but SES literature is not
explicit in recognizing gender aspects. Researchers adopting
an FPE lens see ‘gender as a critical variable in shaping
resource access and control, often interacting with class, race,
culture, and ethnicity to shape processes of ecological change,
the struggle of men and women to sustain ecologically viable
livelihoods, and the prospects of any community for sustain-
able development’ (Rocheleau et al., 1996, p. 4). Using an
FPE lens (Rocheleau et al., 1996), we can differentiate how
men and women from diverse social and economic classes
can have a different view of what is normatively described as
a desirable state in the SES literature. These differences can
reflect both physical and cultural capacity to absorb climatic
shocks. The research methods used, based on an FPE
approach (Gururani, 2002; Mehta, 1996; Nightingale, 2006;
Rocheleau, Thomas-Slayter, & Wangari, 2006; Rocheleau
et al., 1996), align with the three inter-relational intentions
of critical systems thinking.

In the next section, we identify gender-related gaps in the
agrarian development and adaptation literature. Then we pro-
vide an outline of the research methods and an overview of the
research site. In the fourth section we present research findings
based on three key stories of agrobiodiversity adaptation, fol-
lowed by an analysis of the link between gender and adapta-
tion in the fifth section. The last section concludes with the
key ideas from this research.
2. GENDER AND ADAPTATION: CURRENT
KNOWLEDGE GAPS AND RESEARCH APPROACH

The persistence of gender inequality in agrarian societies is
testimony to the apparent failure to address the structural
issues underpinning gender relations and affecting gender
equality. A significant body of literature on gender and the
environment highlights that women are denied equal access
to, and control over, natural resources, including agrobiodi-
versity management (Agarwal, 1994; Buchy & Rai, 2008;
Howard & Nabanoga, 2007; Rocheleau, 1995; Rocheleau &
Edmunds, 1997; Rocheleau et al., 1996; Wooten, 2003). Such
situations can undermine women’s capacity in the choice of
agricultural inputs (Chen, Bhagowalia, & Shively, 2011). We
hypothesized that understanding how regimes operate at mul-
tiple scales might provide insight into why these access issues
persist, and in considering adaptation, how the everyday nego-
tiation between men and women over structural norms contin-
ues to shape environmental management. In the meantime, the
rising feminization of agriculture (Desai & Banerji, 2008;
Maharjan et al., 2012) and increased flow of remittances can
affect agrobiodiversity and gender relations of power.

Against this background, we focus on three interrelated
research gaps. First, the majority of existing studies treat
women as individual actors, without looking at the wider
social relations of gender that shape adaptation practices relat-
ing to the environment and agrobiodiversity. This research fre-
quently tends to project women as vulnerable and victims of
environmental change (Arora-Jonsson, 2011; Bretherton,
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1998). This can obscure women’s vital roles as change agents
during climate change adaptation processes (Dankelman,
2010; McLaughlin & Dietz, 2008). Others argue that ‘women
are more prepared for behavioral change and more likely to
support drastic policies and measures on climate change adap-
tation processes’ (Brody, Demetriades, & Esplen, 2008, p. 15).
This view may promulgate a different set of unhelpful gender
stereotypes.

Second, there is a long history of knowledge and technology
programs promoted by development policies and aid pro-
grams to facilitate agrobiodiversity management practices in
agrarian development (Howard, 2003). But it is not clear
how such policies and programs mediate the link between gen-
der and adaptation in a dynamic context where there are mul-
tiple identified variables such as weather and market as well as
structural variables like caste and ethnicity. These policies and
programs attract significant international funding and may
mediate the climate change discourse, and the ideologies
underpinning adaptation that influence policies and practices
affecting the most vulnerable groups of society (Adger,
1999). As an example, they may reflect scale that is relevant
to their organizations or government agencies, rather than
the particular local context of the delivery sites.

Third, apart from changing climatic conditions, rapidly
changing socio-economic contexts can affect the way gender
relations are produced and reproduced, influencing adaptation
processes. For instance, in Nepal, men’s increased rate of out-
migration has been reported as a positive influence on
women’s decision-making processes including in agrobiodiver-
sity management (Giri & Darnhofer, 2010; Paris, Singh, Luis,
& Hossain, 2005). Despite many improvements in women’s
decision-making roles, women bear the bulk of the local chal-
lenges associated with adapting to a changing climate and its
everyday effects on agrobiodiversity management (Leduc,
Shrestha, & Bhattarai, 2008; Onta & Resurreccion, 2011).
These have follow-on effects that encompass changes in house-
hold income, labor availability, and other similar realities.
This means that the emerging climatic issues intersect with
the socio-economic changes within households and at village
level, and that this interaction is not confined to particular
scales relative to agrobiodiversity management. In such situa-
tions, conventional and binary approaches to understanding
gender relations – with a focus on men and women as stereo-
types – are less likely to address the deeper and intersectional
processes of adaptation involving gender in agrarian dynamics
(Carr & Thompson, 2014). The gender question becomes even
more important when we bring the scale dimension to the
analysis.

In view of this background, our case study is designed to
offer important insights into multi-scale systems and practices,
including how agrobiodiversity management knowledge,
resource control, and preferences to grow different types of
crops are embedded in everyday adaptation practices, and
how these are linked to gender relations. These occur at house-
hold, community, national, and international levels, and
reflect both internal and external drivers associated with wider
political, economic, and environmental changes, impacting the
study region and other parts of the developing world.

The Nepal context is especially interesting in exploring a
gender and adaptation interface. The Himalayan region is
noted to be a major ‘hot spot’ for climate change (Stocker
et al., 2013). Gender inequality is historically entrenched
(Bennett, 2008) and there are many rapidly changing socio-
economic issues affecting development in the countryside in
general and the management of agrobiodiversity in particular.
Subsistence agriculture, people’s major work (ADB 7762-NEP,
2013; CBS, 2007), is increasingly portrayed as more vulnerable
to climate risk, and this subsistence agriculture is increasingly
feminized in the Nepali context. In addition, national and
community level policies have a strong focus on gender equal-
ity. Consequently, we can also comment on the rhetoric and
intention alongside the outcomes.
3. RESEARCH METHODOLOGY AND CONTEXT

Agriculture is the mainstay of the people living in Nepal’s
rural areas (CBS, 2007). The agriculture and forest sectors
contribute 35% of the gross domestic product (GDP) of the
country’s economy (MOF, 2012). Along with the cultivated
food crops, farmers are also dependent on wild food gathered
around agricultural fields (Daniggelis, 2003). Agriculture sec-
tors employ more than 65% of the workforce in the country
(CBS, 2007; MOF, 2010) and, of this workforce, women con-
stitute more than 80% (Upadhyay, 2004). Rice, maize, millet,
and barley are the major agricultural food crops grown
(MOAC, 2010) and farming is mainly rain-fed. Average
land-holding size is low, with 0.7 hectares per household
(CBS, 2001; NLSS-III, 2011). Land ownership is usually
male-centric, and women own only about 8% of the total land
throughout the country (CBS, 2007).

The study site, the Hanspur village, lies in Hanspur Village
Development Committee (VDC), ward number 4 of the Kaski
district in the Western Development Region of the country
(Figure 1). The population size of the study village is 1,014
with 145 households (Community Forestry Management
Plan, 2012; Village Profile, 2010). The main market centers
are Gagangauda, Sisuwa, and Begnas Lake, all on the way
to Pokhara, and Pokhara itself, one of the most popular tour-
ist destinations in the country. For the last 10 years, the village
has been connected to the nation with a motor-able gravel
road (from the Hanspur village to Begnas Lake market cen-
ter). Hanspur village was selected from the larger Rupa land-
scape for its mixture of farming households of different caste
and ethnic groups, with male out-migration common. Major
caste and ethnic groups residing in the village include Dalits
(low caste), Brahmin (high caste), and Bhujel, Magar, and Gur-
ung ethnic groups. For the last 10 years the village has had
electricity and a piped water supply. Electricity is used mainly
for lighting and for running grinding and rice-husking
machines. Previously, water had to be carried from traditional
wells and grinding for food processing was manual: both of
these tedious and time consuming jobs for women.

We used a case study approach, focusing on the village-level
practices as well as triangulation through the collection of data
from different government sources relating to agrobiodiversity
management. Data for the case study was obtained from in-
depth interviews, focus group discussions, and participant
observation. This qualitative approach opened up the oppor-
tunity to explore participants’ different understandings, views,
and experiences (Denzin & Lincoln, 2005); and to further
attend to the voices of disadvantaged actors including women
(Bryman, 2008).

Research participants were selected by purposeful sampling
so that attention was given to having an equal number of
female and male participants from a range of economic, caste,
and ethnic positions. In total, 91 women and men farmers
took part in one-hour in-depth interviews and two-hour focus
group discussions. Forty-five in-depth interviews with farmers
and officials from government organizations and NGOs (30
farmers and 15 officials) and four focus group discussions with
women and men farmers (two women-only and two mixed



Figure 2. Annual rainfall trend of Pokhara Airport Meteorological Station

from 1980 to 2008. Source: Department of Hydrology and Meteorology,

Kathmandu, 2009.

Figure 1. Location map of the study site.
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groups) were undertaken. The number of respondents in each
focus group discussion ranged from 10 to 12. In-depth inter-
views and focus group discussions included questions related
to experiences of climate variability over time; impacts of cli-
mate change on agrobiodiversity management systems;
changes in gender roles and power relations over time; and
the follow-on consequences from these changes as they
affected other socio-economic drivers. The sample was further
stratified to ensure respondents covered multiple scales: com-
munity (farmers), district and national level agrobiodiversity
management organizations, and government and aid organi-
zations across local and national scales. This allows the oppor-
tunity for detailed analysis of the interaction of the people and
agrobiodiversity systems at multiple scales of management
(Yin, 2003, p. 4). The research captures specific narratives of
gender-differentiated agrobiodiversity adaptation responses
and reflects on respondents’ interpretations of their practices.

As Thapa, Sharma, Rana, Lamsal, and Subedi (2011)
reported, residents of the research site confirm they have
already experienced increased drought, an escalation in erratic
rainfall, a reduction in the number of rainy days during the
monsoon, a decline in winter rains and a proliferation in the
number of warmer days in winter. These reports are consistent
with climate data available from nearby meteorological sta-
tions. The analysis of the region’s rainfall data from 1980 to
2008 indicates the increased trend in annual precipitation as
shown in Figure 2 (DHM, 2010). The study village and its sur-
roundings receive an average rainfall of around 3300 mm per
year with the largest amount occurring during the monsoon
(MOE, 2010). In addition, the analysis of nationwide climate
data from 1976 to 2005 also shows an increase in precipitation
at the rate of 3 mm per year, with a decreasing number of
rainy days and an increasing number of drier days (MOE,
2010; Practical Action, 2009). Nationwide, the temperature
has increased at a rate of 0.06 �C per annum over the period
of 1977–94 (Shrestha, Wake, Mayewski, & Dibb, 1999).

Cropping land is differentiated by function as either upland
farming (bari) or irrigated rice fields (khet). In bari, staple
crops like maize, millet, beans, taro, and green vegetables
are grown. Rice is the main food crop grown in khet. A reci-
procal labor sharing system (parma 1) is the principal strategy
for managing farm labor. According to the respondents, there
is a big shift to consume more rice compared to earlier times.
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In recent years, due to the increased incidence of dry periods
and uncertain rainfall patterns, drought-tolerant high-yielding
improved rice crops have replaced traditional rice crops. Some
of the crops like Ghaiya (upland rice) and Kauno (foxtail mil-
let) have been abandoned because the changes in rainfall pat-
terns have rendered their cultivation unfeasible.

Livestock is an integral element of the agricultural produc-
tion system for the residents, providing a source of farm man-
ure, draught power (ploughing), income, and a dietary
supplement for households. Livestock includes buffalo, oxen,
goats, and pigs. As reported, farmers of the study site have
started to reduce the number of buffaloes and goats because
of the shortage of livestock feed coupled with an increased
shortage of household labor. Community forests are a source
of livestock fodder, cooking fuel (firewood), soil nutrients
(humus), agricultural implements, timber, and medicinal
herbs.

Apart from the changing climate and changing agrobiodi-
versity management practices, the case study site is undergo-
ing several other socio-economic changes. Young men,
mostly under the age of 40, have out-migrated to foreign
countries for work, especially those from low caste groups
(Dalits). Respondents estimate that, on average, one man
per household has migrated to the Gulf countries, Malaysia,
or elsewhere. The major part of their remittance is invested
in purchasing agricultural land, mostly in the village; and in
the provision of their children’s education, including the
schooling of girls. With remittance money, Dalits have
become new landowners. Historically, most of the Dalits
had limited or no land ownership. Men’s out-migration
has significantly increased women’s workload. Managing
previously male jobs like ploughing land has been a major
challenge for women, as this task is culturally and physically
considered men’s work. Increased enrollment of girls in
school is seen as an important social change, and is often
regarded as another cause of the agricultural labor shortage
in the study village. Apart from these causes of labor short-
age, Dalit men who do not migrate are involved in theki
making (wood carving), and other non-migrating men have
started cash crop (tomato) businesses.

From the study, we explore three different ways in which
climate change, agrobiodiversity management strategies,
and gender intersect and emerge. Each of these is detailed
below.
4. CHANGING AGROBIODIVERSITY MANAGEMENT
PRACTICES AND GENDER RELATIONS

In the study site, a wide variety of shifts are reported in
the way agrobiodiversity is managed. Along with this, gen-
der relations are also changing in some aspects, and rein-
forced in others. In this paper, we present three stories
to demonstrate how agrobiodiversity management strategies
are employed by the farmers to respond to climate variabil-
ity and concurrent socio-economic changes. The first story
is about crop abandonment and its favorable impact on
women’s workload but not necessarily a parallel gain in
ecological diversity and food diversity in the local diet.
In the second story, we demonstrate that the adoption of
a drought-tolerant, high-yielding rice variety (HYV) has
increased yield but added to women’s work. The third
story involves an increased trend in the cultivation of cash
crops such as the tomato, which has increased household
incomes but has also increased women’s farm management
responsibilities, without a corresponding increase in access
to income and knowledge to grow these cash crops.

(a) Abandonment of traditional crops and impacts on livelihoods
and gender

In the case study site, abandoning the cultivation of some
traditional crops and diverting efforts toward other crops
has been one of the response strategies for managing agrobi-
odiversity in the face of changing climate patterns. Indeed,
locals reported that farmers had begun to abandon upland rice
(Ghaiya) and fox tail millet (Kauno) from cultivation some
20 years ago. These food crops used to substitute for rice
grown in khet. Prolonged dry seasons or frequent delayed
rainfall, or no rainfall, during the pre-monsoon season,
resulted in a sharp decline in crop yield, and these factors
drove farmers to abandon some of the crops.

‘As there is no weather forecast available, we never know when the rain
comes. Every year we keep sowing Ghaiya and Kauno at the same time
with the hope of getting rain at the usual time. In some years, when the
pre-monsoon rain is delayed, we hardly get any produce.’

[(Small landholder Dalit man 1)]

Along with uncertainty and lack of rainfall during the crop-
ping cycle of a particular crop (Ghaiya in this case), there were
other drivers including the shortage of household labor,
increased flow of money (remittance, wage labor etc.), and
availability of cheap substitutes in the market due to the
expansion of the road network. These contributed to aban-
doning the crop. One woman narrated her experience of aban-
doning Ghaiya in the following way:

‘My family owns little land and I do share-cropping on others’ land on
a regular basis. The reason I stopped growing Ghaiya was because of
the sharp decline in yield, almost by 50 percent in some years. In such
a situation, continuing to grow Ghaiya and investing in labor, seed,
and fertilizer was not a wise strategy for me. Instead, working as a la-
borer for a daily wage is more secure than cultivating Ghaiya myself. I
can utilize the earning from wage labor to buy rice in the local shop.’

[(Small landholder Dalit woman 4)]

Like Ghaiya, by the time of this field research, farmers have
already begun to abandon Kauno due to frequent delays in
pre-monsoon rain that affect its growth and harvest cycle.
Kauno is supposed to be harvested just before rice planting
time so landowners can avail themselves of the same land
for rice planting. The cropping cycle of Kauno starts during
pre-monsoon rain. When there is a delay in pre-monsoon rain,
the germination of Kauno seed is also delayed, resulting in
delayed ripening. In this case, as narrated by the farmers, a
majority of them tend to destroy the whole Kauno crop just
before it ripens in order to prepare the land for rice planting.
In such a situation, no longer growing Kauno has been one of
the strategies to save the cost of seeds, labor, and other inputs
in anticipation of an unpredictable monsoon season.

Though ceasing to grow these crops has led to the reduction
of some species and resulted in limiting the diversity of peo-
ple’s diets, interviewees consistently reported that a further
consequence has been reducing women’s workload. The crop-
ping technology for both of these crops was highly labor inten-
sive and mostly carried out by women. As reported by the
respondents, irrespective of caste, class, and ethnicity, women
used to spend almost 2 months in the hottest months of the
year undertaking the tedious and difficult task of weeding
these crops, working with a tiny trowel – locally called kuto.
In addition, post-harvest food processing technology for
Kauno was also found to be too laborious. Thus, as a man
observed:
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‘Abandoning Ghaiya and Kauno has, in fact, liberated women from
such a laborious job.’

[(Large landholder, high caste man 2)]

Combined with their labor shortage, abandoning these
crops was a sensible strategy for women so that they could
use the saved time for other work.

This clearly shows that the interactions of climate and socio-
economic drivers triggered household decision-making
processes, leading to the abandoning of some crops from cul-
tivation as shown in Figure 3. Abandoning these crops has
had positive impacts on women’s work (i.e., reduction in
women’s workload), but the reduction in crop diversity ulti-
mately means less food diversity in the diet and less agrobiodi-
versity in the field to support ongoing ecological functions.

(b) High yielding varieties, women’s workload, and production
sustainability

Adoption of high yielding improved rice crops is seen as one
of the response strategies to cope with and adapt to uncertain
monsoon patterns and the shortage of winter rainfall. New
varieties are allegedly able to produce more yield despite the
changing rainfall pattern and increased incidence of dry peri-
ods. A majority of the small landholders in Nepal are attracted
to growing in their khet these high-yielding improved varieties
(HYVs) that improve yield, have a shorter harvest cycle and a
greater drought tolerance capacity (MOAC, 2010). Further,
khet land is owned by the majority of respondents but is rarely
connected to irrigation channels, which means that they have
to depend on rainfall, so the shorter harvest cycles mean crops
ripen earlier before the start of possible winter drought.
Despite these good attributes, there are some negative side
effects to these HYV crops. One is that these rice varieties pro-
duce little straw to feed livestock, which has meant an increase
in women’s workloads as they are now required to find alter-
native ways of organizing, harvesting, and transporting live-
stock feed.

‘Once these seeds were available, we could get more yield but the
reduction in rice straw has increased women’s burden in managing
Figure 3. Complex interaction of crop abandonment
livestock feed. These days, my wife needs to visit distant forests more
frequently to get fodder/grasses for our buffaloes.’

[(Small landholder Dalit man 1)]

The choice of improved rice crops is determined not only
by the yield potential of the crops but also by the extent to
which they align with the poor quality land in terms of
availability of irrigation for the small landholders. Most of
the Dalits and ethnic households own narrowly terraced bari
land, often located on the upper parts of the landscape. The
interviewees said that these narrow terraces retain less mois-
ture than bari land located in the lower part of the land-
scape, where the terraces normally are flatter and mostly
owned by large landholders. In terms of khet land too, most
of the khet that Dalits have recently bought (because of
non-Dalit owners moving to the city) are of low quality in
terms of soil and suitability for irrigation. In these fields,
rice planting is only possible after continuous rainfall for
a week or more so that the individual terrace holds enough
water for the planting of rice seedlings during the monsoon
(locally called bhal chopper ropne). As the harvest cycle of
the improved rice is shorter than that of the traditional
ones, small landholders can still get some produce even if
there is limited rain after planting.

The selection of high yielding varieties may contribute to
increased yields, but it has also increased women’s work in
other aspects of their livelihoods. It does not align with
women’s other responsibilities, including managing livestock
feed. These crops produce less straw, and straw provides
important livestock feed for use in the winter and dry seasons.
Because of the reduced supply of livestock feed, farmers
seemed to reduce the number of large livestock and these live-
stock were an important source of bio-fertilizer. The adoption
of high-yielding improved seeds produced by the National
Agricultural Research Organization (NARC), and dissemi-
nated by the agricultural extension services, is also likely to
make the agrobiodiversity-based livelihoods of the small land-
holders more vulnerable (maladaptive). The potential reduc-
tion in the flow of bio-fertilizer (through the reduction in
numbers of large livestock) is further likely to reduce crop
and gender relations. Source: Authors’ analysis.
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yields, because smallholders have limited capacity to buy
chemical fertilizer and the other alternative inputs that these
HYVs require.

‘We grow high yielding improved rice both in our (family) owned and
share-cropped land to get more yield, but in return we get little straw
to feed our buffalo. Keeping at least a buffalo and a pair of oxen is for
the supply of bio-fertilizer, dietary supplement for family members and
for ploughing. It is becoming very hard for smallholders like my family
to keep these livestock as we are already experiencing a reduction in
the supply of fodder from other sources as well e.g. community for-
ests.’

[(Small landholder Dalit woman 1)]

Continued focus on the production of improved seeds
undermines the longer-term household and family security of
the residents, as the livestock income used to be an important
household buffer against shock. Existing research in HYVs has
underestimated the follow-on impacts from the vital contribu-
tion of livestock in agricultural production systems and house-
hold income.

‘Our researchers hardly carry out any consultations with the farmers
before producing a new agricultural variety. I, as an extension worker,
had to face a hard time when the farmers asked whether agricultural
research can produce a high straw yielding improved variety.’

[(Government male field officer 1)]

The reality is that the introduction of a new variety to solve
one aspect of a problem – potential food insecurity caused by
the changing weather patterns in the region – has impacts for
the overall well-being of the household. These may not be pri-
oritized, because they principally impact women’s work. The
agricultural extension services may also consider the implica-
tions as less significant, if the criteria for introduction of the
new variety and the measure of its success are limited to just
improving the targeted production yield of that crop. Here
we see a very narrow definition for efficient production, and
it is focused on yield for human consumption and ignores live-
stock – an intrinsic element of rural agricultural production
systems and a buffer against agro-ecological shocks.

(c) Household income, gender relations, and women’s access to
economic assets

Cash cropping is increasingly an alternative source of
income to compensate for the reduction of yield or loss of
income from winter crops, especially in bari land. Again, it
should be noted that the winter cropping season is the one
most affected by the changing climate patterns over the last
20 years. The respondents said that for the past 20 years, most
of the farmers kept their bari land fallow for the whole winter
(about 4 months) because of the lack of winter rain – hiude
jhari- 2 – and poor irrigation options. Our analysis indicates
that there has been almost no winter-rain for more than
10 years. Residents said that hiude jhari once or twice through-
out the winter months makes winter cropping possible. Intro-
ducing cash crops in bari land is an adaptation response to this
marked decline in the yield of food crops grown in bari. Now,
some of the farmers have started tomato cropping (often
referred to as tunnel tomatoes – grown in plastic shelters) as
a cash crop in small patches of their bari land. It is seen as
an alternative crop to get income by utilizing the land left fal-
low throughout the winter because of the lack of irrigation
options. A larger landholder man said:

‘I can irrigate tomatoes by carrying water in a bucket as the plots are
small and I can still get a good amount of money from the sale of
tomatoes. However, irrigating other crops is not possible in this way.’

[(Tomato grower, ethnic man 1)]
Tomato cropping appeared to be one of the important strat-
egies to reclaim the bari land that had most of the time been
fallow in the winter. Some even view this as an alternative to
men’s out-migration. By the end of 2012, during the field
research, more than 15 households (out of 121 households)
from the research site were already cropping tomatoes as a
cash crop and 40 more households planned to start doing so
in the following year. To start the businesses, an NGO has
provided some material support and the required technology
but, again, the NGO workers mostly work with male farmers,
and the men recognize the economic benefit as noted by a par-
ticipant:

‘It is almost 10 times more profitable than other food crops that we
grow in bari. Looking at its high profit potential, I have asked my
son not to go for foreign work but to carry out a tomato-cropping
business.’

[(Large landholder, tomato grower, ethnic man 2)]

As with other agrobiodiversity management strategies
adopted as a response to the increased uncertainty in rainfall
and increased demand for household income, there are gen-
dered implications in the shift to cash cropping. Women in
the majority of the tomato-growing households have experi-
enced increased workloads but no increase in their access to
the income accrued from the business. The men focus on the
cash crop, leaving to the women and girls the work and
responsibility for all other subsistence tasks. This means sub-
sistence devolves to the shoulders of the women and children.

‘My father is heavily engaged in the cash-cropping business. It’s me
and my mother who are doing all other farm work, caring for livestock
or household chores. These days, we are doing more work than in the
earlier time when we did not have a tomato crop and my father also
used to work on the farm.’

[(Schoolgirl from large landholder tomato grower ethnic family 1)]

During the interview period, three women in tomato grow-
ing households asked for money from their husbands but were
refused. As one of them reflected, ‘kam jati garepani mahilako
hatma paisa ta kaha hunchar ra’ (translated as: women have no
control over household income even if they do heaps of work).
In each instance, the men argued that they had acquired the
knowledge to grow cash crops and also carry out most of
the tasks; it seemed logical and normal to them to keep the
income too. These cash-cropping stories indicate that cash
crops are socially constructed as men’s crops, whereas the
crops grown for subsistence are women’s crops. However,
women consistently reported that the increased level of work
has not turned into the ability to access or share any increased
household income. This construction is not only observed at
the local level (men’s exclusive control over the income from
cash crops), but also condoned by the practices of the NGOs
(support organizations) who focus on male farmers.
5. EXPLORING THE GENDER–ADAPTATION LINKS:
A DISCUSSION

Collectively, the three examples above illustrate complex
interactions between agrobiodiversity management practices
and gender relations. These interactions are emerging in the
context of a changing climate and implicating the wider
socio-economic changes affecting the study site. At least four
key themes emerge with regard to adaptation and gender in
the case study.

First, adaptation to the changes in agrobiodiversity induced
by climate variability and linked to socio-economic driv-
ers cannot be understood without looking at the gendered
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distribution of power and resources within agrobiodiversity
management. As we demonstrated in the example of the
cash-cropping businesses, women’s lack of equal access to
technology to begin cash cropping (i.e., tomato cultivation)
is not necessarily the outcome of inequitable distribution of
land and properties at a household level alone, as argued pre-
viously (Agarwal, 1994, 2010; Gururani, 2002). We see a more
complex explanation of this narrative. In our research,
women’s lack of power is reinforced by the development orga-
nizations’ acceptance of established gender roles that privi-
leges men with new products associated with cash. In this
case, despite women’s increased presence as mainstays of local
agrobiodiversity management, NGOs focused cash crop skills
and technological advancement on men. Though gendered
patterns of cropping might be a more complex phenomenon
than assuming that some specific crops are associated with
men or women (Doss, 2002), this male-centric approach rein-
forces the new ‘norm’ in Hanspur that the crops grown for
income rather than subsistence, and tasks associated with
these crops, are principally men’s domains. Men recognized
the new income as power, expanding their financial resources
at the cost of women’s increased responsibility for subsistence
tasks. This parallels Schroeder, 1993 findings, where develop-
ment intervention disadvantaged women by undermining
their ‘usufruct right’ to garden plots and affirming the plots
for men’s control. New extension technology may be crucial
for developing future adaptation strategies; and the indica-
tions are that it is women who will be there on the ground,
requiring the technology and skills to make the necessary deci-
sions and changes. This is because of very practical realities in
the region, such as men’s out-migration for up to 20 years in
each family, and the new laws requiring girls to be educated.
In other words, women could be both more educated at
least at some levels, be more present in agrobiodiversity man-
agement, and be in need of new technology and skills. Deny
these gendered power dynamics, and this likely scenario
will further complicate future adaptation strategies in the con-
text of a changing and, more importantly, unpredictable cli-
mate.

A second key theme emerging from the data is that gender
inequality, including those ‘advances’ designed to enhance
adaptation, has been amplified in Hanspur because the exter-
nal technical knowledge is produced outside of the village and
pays little attention to women’s livelihood needs. The existing
literature reinforces the finding that women have limited
access to formal scientific knowledge disseminated by develop-
ment organizations (Howard, 2003; Rocheleau et al., 1996),
but we found that all women, irrespective of caste and land-
holding size, have access to knowledge to grow high yielding
improved rice crops. Despite limited extension services (usu-
ally directed to male farmers), women might have acquired
this knowledge due to the effect of a range of socio-economic
factors including increased access to road networks; communi-
cation technology (mobile phone, radio and TV); a culture of
exchanging seeds and cropping technology within expanded
families, principally sourced in the women’s natal villages;
and the continued practice of parma (labor sharing). The fem-
inization of agrobiodiversity management practices due to
men’s out-migration physically requires women to carry out
the majority of agricultural tasks. Some research and develop-
ment programs have also allowed women to engage in some
‘shared learning approaches’, with subsequent research claim-
ing this as ‘an effective approach to engage women and poor’
in community level agrobiodiverity management (McDougall,
Leeuwis, Bhattarai, Maharjan, & Jiggins, 2013, p. 369).
Despite this, gender inequality is consistently reproduced,
because the livelihood of the whole household is affected by
adopting the improved rice crops.

Though these improved crop varieties have the potential to
yield more and to contribute to household food security, their
cultivation has added to the women’s workload as these crops
produce little rice straw. Rice straw is considered an important
source of livestock feed throughout the study site. Given this
intrinsic link between crop production and livestock raising
as a pivotal connection in small landholders’ livelihoods
(Morton, 2007), the potential future decline in crop yield,
due to the reduction in the supply of bio-fertilizer, will result
in the loss of household income and dietary supplements.
The crucial point here is that, as a result of the continuation
of such gender-insensitive practices that do not take into
account systems thinking, less noticed components of these
systems (reduced production of rice straw) emerge as central
to maintaining more obvious elements of the system (livestock
raising and its relation to crop yield through supplying bio-fer-
tilizer, household income and dietary supplements). The impli-
cations are major for the small landholders, as the reduced
supply of bio-fertilizer means increased dependency on exter-
nally imported expensive chemical fertilizers which they have
difficulty affording. Without addressing the underlying struc-
tural inequalities, vulnerability is exacerbated across agrobi-
odiversity management systems.

A third theme highlighted by the data is that cross-scale
interactions between cropping, livestock, irrigation access,
remittance, and extension services, continue to penetrate and
produce particular forms of gender inequality in agrobiodiver-
sity management. Consistent with cross-scale dynamics, as
argued by SES scholars (Berkes & Folke, 1998; Walker &
Salt, 2006; Walker et al., 2004) and as we demonstrated in
the example of the cash crops and high-yielding improved
crops, gender equitable adaptation can be associated with
agrobiodiversity management; and focuses attention on the
outcome of the interaction of knowledge, power, and access
to agrobiodiversity resources at multiple scales of manage-
ment. For example, despite increased yield from improved
crop varieties, national research organizations produce
improved seeds that create high costs for women, particularly
in small landholding households, as in the management of
livestock feed. This clearly shows that gender equity in agrobi-
odiversity adaptation to the impacts of climate variability and
socio-economic conditions is not only influenced by the house-
hold level processes, but by the processes and outcomes that
operate at higher scales, such as support organizations’
approaches in the production of knowledge (improved rice
seeds).

A fourth theme highlighted by the data is that while
increased levels of agrobiodiversity are generally considered
to be a property contributing to a social-ecological system’s
resilience – where resilience is understood to mean maintaining
the existing system – in general there is an assumption that
agrobiodiversity conservation (ecological resilience) can be
enhanced through focusing on small scale and low-input pro-
duction processes (Johns & Sthapit, 2004). Critical systems
thinking and FPE analysis indicate they do not necessarily
help address subsequent social resilience, which we and others
have shown to depend on power, access, and knowledge.
Increased agrobiodiversity opens the space for diverse alterna-
tive livelihoods which ultimately can offer more options for
adaptation (Adger, 2000; Walker & Salt, 2006), and these over
time may increase aspects of social resilience, if these underly-
ing emancipatory and critical inter-relationships are
also improved. However, our analysis also indicates that it is
not straightforward to assume reduced agrobiodiversity
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(ecological resilience) will have negative impacts on women’s
roles (social resilience) and vice versa. As we demonstrated,
retaining high agrobiodiversity might be harder for small land-
holders because of their low quality land, where they can
rarely grow multiple crops in the context of increased uncer-
tainty in rainfall. This finding is consistent with Isakson
(2011, p. 1444) who found that ‘the quality of land owned
by farmers is positively correlated with crop biodiversity’.
Again, however, the trigger for land becoming less viable is
the change in weather patterns. This research indicates, none-
theless, that abandonment of some crops such as Ghaiya and
Kauno contributed to reducing women’s workloads related
to crop management and food processing.

In addition, women’s increased workload due to men’s
increased out-migration, and coupled with the start of com-
pulsory girls’ education, corresponded with receipt of remit-
tances and therefore increased access to market products. As
argued by Quisumbing and Pandolfelli (2010), in the longer
term, increased investment in girls’ schooling can enhance
their power to negotiate gender discriminatory practices, but
at the current time this has been one of the main causes of
the shortage of household labor. The combination of all these
dimensions allowed women to choose cheaper substitutes for
food staples, and so some crops that previously contributed
to agrobiodiversity could be abandoned. More store-bought
food was available, again diminishing women’s agricultural
labor. In summary, we found that the simultaneous interac-
tion of climate variability and socio-economic conditions pro-
vided the ‘multiple shocks’ that led to the reduction in
agrobiodiversity, and mixed outcomes for women’s workloads
(Figure 3).

These four themes connect in this case study on gender
and adaptation. They generate compelling evidence to dem-
onstrate the need for more nuanced analysis of the chal-
lenges and opportunities for gender equitable adaptation in
the face of a changing climate and wider socio-economic sit-
uations. Going beyond the ‘tick a box approach that has
emerged as a sop to gender equality’ (Alston, 2013, p. 7)
and which ignores larger institutional processes and inequal-
ities in decision making (Arora-Jonsson, 2011), this paper
suggests the asymmetric nature of gendered distribution of
power and knowledge must be factored in. Based on this,
there is the need for processes integrating knowledge and
decision-making across scales, all of which influence adapta-
tion practices. Given the differently experienced multiple
risks for men and women in agrarian communities (IPCC,
2014), we cannot conceptualize gender and adaptation lar-
gely as a response to climatic variability without looking
at gender as a deeply intersecting dimension across class,
caste, and ethnicity/race. In addition, this paper also demon-
strates that the introduction of gender as a component of
agrobiodiversity adaptation analysis challenges the conven-
tional view that gender equity and the enhancement of agro-
biodiversity always go together.
6. CONCLUSIONS

In summary, we draw three important implications for
wider gender and climate change literature. First, the gen-
der–adaptation link is not straightforward, requiring a
nuanced view of the interplay between gendered forms of
knowledge, power, and decision-making practices in specific
social, political, and environmental contexts. Second, gender
equity in adaptation cannot be achieved without taking into
account other intersecting social differences based on class,
ethnicity/race, and other cultural forms of marginalization
common throughout the development sphere, such as caste
within the study site. Third, the interface of gender and climate
adaptation occurs at multiple scales: household, community,
national, and international levels; and adaptive capacity of
households and communities is contingent upon how gender
forms of knowledge and power are linked or disconnected
across scales.

In this paper, we analyzed the links between gender and
adaptation in agrobiodiversity management, and in relation
to climate change. We have demonstrated that gender is a
key variable in agrobiodiversity adaptation processes in the
research site. We contend that the implications of these
changes are complex and interwoven with decisions for every-
day adaptation for these people. These findings have broader
significance in that they are also likely to have implications in
other agrarian contexts in the world, especially as the Himala-
yas are in the vanguard of exacerbated climate change and
climate is shown to trigger other social-ecological and socio-
economic drivers.

Studies have demonstrated that the temperature of the Asia
Himalayas will continue to rise, resulting in increased snow
melting, affecting the hydrological cycle of the whole Himala-
yan region (Stocker et al., 2013). This means there will be more
droughts and shortage of water supplies in the next decades
(Barnett, Adam, & Lettenmaier, 2005, p. 306). In such situa-
tions, socio-economic realities and the underpinning societal
willingness to change centuries’ old caste and gender inequal-
ities will continue to impact adaptation practices, as here in
Nepal, where women are increasingly taking more responsibil-
ities for agrobiodiversity management. We have shown that
gender relations are further likely to be reinforced, given the
continuing failure of development policy and practices to
address structural inequalities such as land ownership and
access to gender-sensitive agrobiodiversity management ser-
vices and technologies.

Despite evidence of the growing impact of climate and
socio-economic drivers, there appears to be little consideration
of gender-differentiated local adaptation practices at a
national level. Rather, policies and practices are largely driven
by the productivist paradigm emphasizing technology and
commercial production. Such neo-liberal approaches to adap-
tation have not fundamentally changed local-level gender-
based power structures and women’s social status, nor
overcome policy silos to strategically connect the flows associ-
ated with local production – as we have shown with this crit-
ical systems approach, explicitly linking system variables.
Using this approach demonstrates that gender-based inequal-
ities and power differences are reproduced and at times exac-
erbated, and that these continue to underpin household and
community adaptation. As a consequence, the agrobiodiversi-
ty management system in the Nepal Himalayas is likely to be
vulnerable.

The struggles of women in managing agrobiodiversity in the
Himalayan landscape resonates across the ‘developing world’
as the international aid agencies and inter-governmental and
bilateral aid programs attempt to address the negative impacts
of climate change as separate from the everyday realities of
local decision-making and the structures that historically and
currently interact to reinforce system-wide social inequities.
The embedded nature of these processes hides their complexity
and makes it seem like climate change impact is linear and
straightforward, rather than incremental and intersectional.
While aid organizations may be externalizing climate for their
own reasons in their day-to-day aid business, on the ground
locals negotiate the changes, incorporating the multiple shocks
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associated with climate into all aspects of their environment
and society. This includes gender bias and inequality being
reproduced and sustained and conditions deteriorating under
increased pressures. Any attempts to enhance gender equitable
adaptation in agrobiodiversity management must consider
these dynamic links between social, ecological, and agrobiodi-
versity management systems – which necessarily includes the
climate triggers affecting these systems – and the subsequent
ways in which gender relations are enacted and adaptation
responses are produced.
NOTES
1. Parma is a local term used to refer reciprocal labor sharing practice.
Parma is considered as an age-old practice of managing agricultural labor
in the study village.
2. Jhari means continuous pouring of rain, which normally lasts for more
than one day and may go up to a week. Normally jhari occurred during
winter (called hiude jhari) and is expected to allow winter cropping mainly
in bari land. Likewise, Jhari occurring in monsoon season is expected to
reoccur as springtime water for rice planting in khet land.
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