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Summary

As the reality of climate change becomes accepted in the scientific community, it is critical 
to continue to understand its impact on the ground, particularly for communities dependent 
on agriculture and natural resources. To do so, the analysis of vulnerability – in other words, 
the capacity of communities to cope with the effects of change – is critical. An extension of 
this is the analysis of social structures, and how they shape patterns of vulnerability and the 
capacity for individuals or groups to adapt. This review presents a framework for understanding 
structural vulnerability to climate change in the Ganges River Basin countries–Nepal, India and 
Bangladesh – with a focus on the role of gender in shaping vulnerability. This paper reviews the 
extensive academic and ‘gray’ literature from the region to identify a set of key economic and 
social inequalities which shape how men and women are differently affected by climate change 
and their capacity to adapt.

The impact of climate change in the Ganges River Basin is complex. With regard to 
agriculture, the most notable stress is the increased unpredictability of weather patterns. This 
includes extreme weather events such as droughts, floods and cyclones, not to mention more 
subtle changes related to the onset of the monsoon and the frequency of rainfall. An increase 
in temperature extremes is also a notable concern, affecting both winter and summer cropping. 
The impact has locally specific manifestations according to the geography. For example, falling 
water tables exacerbated by droughts is a concern in some parts of the Gangetic Plains; extreme 
events such as flooding or cyclones can lead to an increase in saline intrusion in the Ganges 
Delta, while they can cause more frequent landslides or other mass movements in the Himalayas.

With regard to ‘vulnerability’ in the context of climatic stress, this paper takes a broadly 
social constructivist approach. In other words, vulnerability is not considered as a consequence of 
natural hazards alone. Instead, it is related to one’s resilience and capacity to cope with, or adapt 
to, the context of natural hazards, a process which is intricately connected to social structures 
such as gender, class, caste and ethnicity.   

A first form of ‘gendered’ vulnerability to climate change relates to labor. In a region with 
highly inequitable gender division of labor, the workload of women can be increased by climate 
change. Women often play an important role in natural resource-based livelihood activities which 
fall within the sphere of reproduction such as the collection of fuelwood and water. Ecological 
changes such as salinity intrusion or changes in groundwater availability can force women to travel 
longer distances. There is often a class dimension, whereby women from wealthier households 
have their own resources such as tube wells in their homesteads, and thus their burden is less. 

A second reason why the gender division of labor is important for vulnerability is that women 
and men often have separate control over different income sources. If climate change undermines a 
particular livelihood activity, this may differentially impact men’s or women’s individual incomes. 
This impacts women in South Asia in particular, as the personal income they can control is often 
more limited than that of men. Gender norms which restrict their involvement in the public sphere 
in activities such as labor and trade mean that agriculture and natural resource-based livelihood 
activities often represent the primary sources of personal cash income. These activities are highly 
vulnerable to climate change.

Gendered vulnerability can also emerge from more complex processes such as male out-
migration, which is often a primary response to climate stress on agriculture for the most marginal 
cultivators. While the seasonal or permanent migration of male household members can increase 
women’s control over income and household affairs, it can also increase their vulnerability to shocks. 
For example, women-headed households that have increased following male out-migration are 
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particularly vulnerable to natural disasters such as floods, with the loss of family support networks. 
Similarly, their workload is often increased as they have to take on responsibilities of former male 
labor on the farm, particularly in poorer households that cannot afford to hire outside laborers. 

Climate change not only puts women under increased economic stress, but can also affect 
their welfare in other more complex ways. For example, women are more likely than their male 
counterparts to suffer in the period following natural disasters when, often, a larger number of 
females than males face fatalities. This can occur for multiple reasons including the fact that women 
often leave the homestead last, have less access to information and warnings, or face restrictions on 
entering public storm shelters. Similarly, during food crises which follow natural disasters, women 
often forgo an adequate diet to ensure that children and other family members remain well fed. The 
economic stress brought about by climate change and associated natural disasters has also been 
shown to increase cases of violence against women. This includes an increase in the trafficking 
of girls, as well as an increase in violence and harassment of women brought about by increased 
competition for resources both within the household, and between households. 

Another set of questions this review addresses relates to the capacity for households and 
individuals to adapt to climate change. In particular, women’s capacity to adapt to climate stress 
has been shown to be more limited than men’s, for multiple complex reasons. In South Asia, 
women face numerous legal and cultural barriers in owning or inheriting property. The tendency 
for land to be registered in the male name restricts women’s bargaining power in the sale of the 
produce of their land, and women-owned holdings are often too small for many productivity- 
enhancing or climate-smart technologies. Lack of land also restricts women’s access to agricultural 
services (for which landownership papers are required), and renders them more dependent upon 
common-property-resource-dependent activities, such as livestock-rearing, which are often highly 
vulnerable to climate stress. A related challenge for women’s adaptation to climate change is 
accessing finance, lower levels of education, and more restricted social networks and access to 
markets, all of which restrict their capacity to diversify into new livelihood activities.

There are numerous state programs aimed at facilitating climate change adaptation at a local 
level including those oriented at disaster preparedness and improving the resilience of agriculture. 
However, the capacity of women to benefit from state resources or to contribute to local-level 
decision making is often limited. Even in the context of equal rights on paper, women often face 
discrimination due to entrenched cultural norms when policies are implemented. At the same 
time, national-level policies and practices often fail to account for the needs of women or value 
women’s agroecological knowledge.

Policy interventions to facilitate equitable climate change adaptation for both men and 
women include ensuring women’s rights to land, making more effective use of microfinance 
through a more integrated approach. Other proposals include the promotion of collective action 
and cooperative structures amongst women, and the integration of indigenous knowledge into 
programs for adaptation to climate change. Underlying this is a need for bottom-up climate change 
adaptation planning, which understands local needs and knowledge, including those of both men 
and women. Programs and policies for adaptation of climate change will also be more effective if 
the roles of local institutions which provide incentives for collective action are better understood. 

It is also clear that gendered vulnerability to climate change intersects class inequalities. 
Addressing structural poverty at a much broader level clearly emerges as being a central condition 
for successful adaptation and mitigation, particularly given that women from poorer households 
are the most vulnerable to climate change. There is also a need for strong enabling policies and 
institutional mechanisms that embed a commitment to tackle gender equality across society. Legal 
and societal commitments to gender equality are essential so that poor women, their families 
and their communities are given the capacity to adapt to the adverse impact of climate change. 
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Introduction

A considerable focus of vulnerability research today is concerned with climate change. The 
Fourth Assessment of the Intergovernmental Panel on Climate Change (IPCC 2007) states 
that due to increasing concentration of greenhouse gases in the atmosphere, for the next two 
decades, a warming of about 0.2 °C per decade is projected. The rise in temperature will affect 
the hydrological cycle, which in turn will have an impact on rainfall and runoff patterns and 
the general availability of water. Furthermore, climate change has an effect not only on water 
resources, but also on agricultural production systems, forestry, fisheries, human settlements and 
health in many parts of the world. The South Asian region faces alarming environmental and 
socioeconomic challenges in its effort to protect valuable natural resources, and the uncertainty 
and risks associated with climate change are likely to exacerbate these challenges. Illness and 
malnutrition attributable to the global burden of climate change were already highest in South 
Asian countries including Bangladesh, Bhutan, India, Maldives, Myanmar and Nepal in 2000 
(UNFCCC 2007). Across Asia up to one billion people could face critical water shortages, 
culminating in drought and land degradation by the 2050s (Cruz et al. 2007). An overwhelming 
body of scientific evidence now clearly indicates that climate change is a serious and urgent 
issue (Stern 2007). 

The IPCC defines vulnerability in the context of climate change as “the degree, to which 
a system is susceptible to, or unable to cope with, adverse effects of climate change, including 
climate variability and extremes” (McCarthy et al. 2001: 6). However, it is crucial to note 
that vulnerability is intricately connected with existing social structures. This paper presents a 
framework for understanding vulnerability to climate change in the Ganges River Basin, focusing 
on Nepal, India and Bangladesh – with a focus on the role of gender in shaping vulnerability. 
While this by no means accounts for all of the social structures which lead to gendered patterns 
of vulnerability, this paper reviews the extensive academic and ‘gray’ literature from the region 
to identify a set of key economic and social inequalities which shape how men and women are 
differently affected by climate change, and their capacity to adapt to these stresses.

The Ganges River Basin covers 981,371 km2 shared by India, Nepal, China (Tibet) and 
Bangladesh, and is home to a population of 655 million. The basin is drained by the Ganges 
River and its tributaries. The Ganges River originates in Uttar Pradesh, India, and many important 
tributaries including the Mahakali, Gandak, Koshi and Karnali originate in Nepal and Tibet. 
The region is facing significant pressures of population and poverty, unregulated utilization of 
resources and low levels of productivity (Sharma et al. 2010).

This review draws on literature from the countries in which much of the Ganges River Basin 
is situated – namely, Nepal, India and Bangladesh. Although it draws on literature from elsewhere 
the focus, where possible, is on studies within the Ganges River Basin itself. Having outlined the 
main climatic ‘hazards’ in the region, the study reviews the main intra-household social relations 
which differentiate men and women which have been identified from the literature, and explores 
the ways in which this has led to gendered patterns of vulnerability in the context of climate 
change. The next part of the paper looks at the different capacities of men and women to adapt 
to climate change as a result of these social structures, before outlining ways in which state and 
non-state actors can formulate effective policies to promote equitable adaptation strategies.
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Climatic Hazards in the Ganges River Basin

The Study Site

Across the Ganges River Basin, there is large variation in the spatiotemporal distribution of 
water. The primary source of water is the summer monsoon (June to September) and snowmelt 
from the Himalayan Mountains in Nepal, China and Uttarkhand of India. The monsoon provides 
a significant proportion (67-92%) of the region’s annual precipitation over a duration of just 4 
months, which means this region has the highest seasonal concentration and variability of rainfall 
in the world (World Bank 2009). Water is plentiful during the monsoonal period and flooding 
may occur. In contrast, during the dry period between monsoons, areas become water-stressed 
and flows may be inadequate to supply irrigation demand, significantly reducing outflow to the 
Bay of Bengal (Nishat and Faisal 2000; Karim 2004; Majumder 2004; Islam and Gnauck 2007). 
During the dry months, ice and snowmelt from the region’s mountains are of critical importance. 
Moreover, when monsoons are weak or delayed, water supply from melting ice and snow may 
limit or avert catastrophic drought (Barnett et al. 2005; Jianchu et al. 2007). 

The population density within the basin varies from less than two persons per square kilometer 
in the upper reaches of the Ganges in Nepal and China to more than 500 people per the same area 
downstream in parts of India’s Bihar and West Bengal, as well as Bangladesh. However, with 
industrialization, urbanization and population growth rates of 1.5% in India, 1.6% in Nepal and 
1.3% in Bangladesh, water and food demands will continue to increase in the coming decades 
(Hosterman et al. 2009).

Impact of Future Climate Change

Future changes in air surface temperature and precipitation due to climate change are anticipated 
to affect monsoonal patterns and intensity, mountain ice and snowmelt and the variability of other 
climate and water systems (Hosterman et al. 2009). Recent studies report gradual widespread 
warming which is expected to increase temperatures by up to 2 °C in 2050 and 4 °C by 2100 
(Moors et al. 2011). Furthermore, surface air warming has been recorded as being progressively 
greater at higher altitudes (Liu and Chen 2000; Moors et al. 2011). Increased warming at higher 
altitudes is predicted to result in earlier thawing of snow and ice, sublimation of snowpack and 
glacial water, and formation of glacial lakes which, as a result, will impact runoff and thus water 
availability (Hosterman et al. 2009). 

Annual total precipitation changes in the Ganges are still uncertain. Regional differences in 
future precipitation levels suggest a small decrease is more likely towards the western part of the 
Ganges River Basin by 2100, though with an increase towards the east (Moors et al. 2011). The 
variability of precipitation is reported to increase, particularly in terms of interannual variability of 
daily precipitation (Cruz et al. 2007). Furthermore, high seasonal concentration and variability of 
precipitation are predicted to increase the intensity and frequency of extreme events, with increased 
sediment erosion and flooding during wet spells, and droughts during dry spells (Trenberth et al. 
2007; Bates et al. 2008; Hosterman et al. 2009; Moors et al. 2011).
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Climate Change and Livelihoods

Understanding Existing Climate Change Impact

The literature on climate change from all three countries suggests that agriculture is the livelihood 
activity which is at risk by far the most owing to its vulnerability to multiple hazards that are 
likely to be aggravated by changing weather patterns. The potential future livelihoods impact 
can be observed by documenting the existing impact of climate-induced stress on agriculture in 
each of the three countries.

Bangladesh

As noted by the Bangladesh Parliament’s All Party Group on Climate Change and Environment 
and the UK All Party Parliamentary Climate Change Group (2009), almost two-thirds of the 
workforce in Bangladesh is employed in agriculture which itself accounts for about 20% of the 
country’s GDP. Farming communities in Bangladesh remain some of the most vulnerable, with 
agriculture being affected by changes in temperature, rainfall and humidity, as well as hazards 
linked to its coastal location including storm surges and salinity intrusion (CCC 2009b). 

Flooding in Bangladesh causes extensive damage to crops, particularly for the spring and 
monsoonal rice crop. The prolonged flood of 1988 did not allow farmers to transplant on time, 
leading to a 45% loss in production (Karim et al. 1996). In the aftermath of flooding, cultivated 
land sometimes gets buried under sand (CCC 2006), decreasing soil productivity (WEDO 2008). 
Furthermore, increases in waterlogging and acidification related to changing precipitation patterns 
affect 0.7 million hectares (Mha) and 0.6 Mha of cropland, respectively, in the country (CCC 
2007). An inadequacy of fodder due to waterlogging means livestock-rearing cannot be sustained, 
while homestead vegetable production also becomes difficult (CCC 2009a). Chadwick et al. 
(2001) note that the loss of land due to erosion is also a significant problem where communities 
are settled outside of polders along river banks.

Aside from extreme precipitation events, annually, droughts in Bangladesh affect about 2.32 
Mha of cropped land during Kharif (summer monsoon) and 1.2 Mha of such land during Rabi 
(winter) seasons (CCC 2007). Combined with increased spread of floodwaters and longer duration 
of flooding in the monsoon, and a reduction in Boro (spring) rice cultivation due to reduced 
availability of groundwater and surface water, the total area suitable for rice production may 
stagnate or possibly decrease in the future. Under a severe climate-change scenario associated 
with 60% moisture stress, yields of Boro rice might even reduce by 55 to 62% (CCC 2006).

Irrigation is a widely used method to reduce drought risks; in the absence of rainfall, irrigation 
from surface water and groundwater sources prevents drought-related crop damage. However, 
constraints are emerging due to low flows in rivers during the pre-monsoonal months. In the 
southwestern parts of the country, due to a reduced flow regime in the Ganges-dependent areas, 
surface irrigation becomes extremely difficult (CCC 2006). CCC (2009b) claims that, other 
than in the low-flow season, available water resources are sufficient to meet present irrigation 
demand. However, over the next 25 years, due to the increase in the absolute size of Bangladesh’s 
population, the per capita water availability will be progressively reduced. The annual per capita 
water availability in 2025 is estimated to become just 7,670 m3 as compared to 12,162 m3 in 
1991 (Ahmad 2006). 

Salinity intrusion is a more acute problem in the coastal region, and this is expected to have 
an extra bearing on agriculture and the availability of potable water, especially in the winter 
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months. In the absence of sufficient rainfall, the soil in the coastal areas starts to desiccate, and 
because of capillary actions salt rises up at the surface of the soil and accumulates at the root 
zones (CCC 2009b). The salinity conditions in the coastal areas are also exacerbated by reduced 
dry-season freshwater supplies from upstream sources, and saline water intrusion due to sea-level 
rise (CCC 2009b). The rise of sea-level along the southwestern region is likely to cause areas 
suitable for monsoonal paddy production to decrease significantly in the years to come. Salinity 
problems are often intensified when high spring tides inundate low-lying coastal areas, especially 
when they are associated with cyclonic storm surges. Many of the crop varieties, especially those 
of food grain varieties, are not salinity-tolerant. As a result, a large extent of land in the coastal 
districts is already unsuitable for a number of crops. 

Aquaculture in fishponds is an important livelihood in Bangladesh. It is already known that 
climate change would increase the extent of monsoonal flooding. Therefore, the potential threat 
to culture fisheries would also increase under climate change (CCC 2006). Cyclones and saline 
water have caused ghers (shrimp ponds) to be damaged and fish to die. 

India

The agriculture sector represents 35% of India’s GNP and sustains the livelihoods of nearly 75% 
of the population (GoI 2004; Scott 2008). This sector is also highly dependent on the southwest 
monsoon (June-September), and 60% of the crop area is under rain-fed agriculture which is 
therefore highly vulnerable to climate variability and change (GoI 2004; Scott 2008).

The Ganges River Basin in India includes some of the most populated and agriculture-
dependent regions of the country, in particular the plains states of West Bengal, Bihar and Uttar 
Pradesh. In these states the combined pressures of climate change and population growth are 
likely to have a significant impact on agriculture in the years to come. Unlike Bangladesh, 
salinity intrusion and cyclones are not present to the same degree in the Indian section of the 
Ganges River Basin. Nevertheless, large parts of Bihar and Uttar Pradesh are drought-prone, 
and floods occur with regularity along the main rivers. Any increased variability in precipitation 
is going to put severe pressure on agricultural production. In over 50 years there have been 15 
major droughts in India (Mall et al. 2006). In 1987, there was a severe drought which caused a 
decrease in food production by 3%. A more recent example occurred during 2002-2003, when 
there was a 19% decline in the annual summer monsoon leading to an 18% decline in food grain 
production. The grain production during the drought of 2002-03 decreased to 174.19 million 
tons (Mt) from a record level of 212.02 Mt in 2001-02 (Mall et al. 2006). Similarly, increased 
incidences of flooding will increase soil erosion, increase the rate of sedimentation in rivers and 
reservoirs, and shorten the life span of dams which provide irrigation water (Mall et al. 2006). 

As with Bangladesh, rising population will reduce the scope for irrigation to cope with changes 
in precipitation. An integrated vegetation and hydrology model estimated that the water demand 
for irrigation in the context of both climate change and rising population would increase from 
383 to 953 km3/yr. This is reportedly 2.5 times higher than the scenarios of the 2008-2011 period 
(Rost et al. 2008; Fader et al. 2010; Biemans et al. 2011). However, the available surface water 
and reservoirs cannot meet the demand. Most of the additional supply should come from other 
sources such as groundwater or interbasin transfers. Total crop production could grow by up to 
90% if all the crops are fully irrigated (Paroda and Kumar 2000; Moors et al. 2011). However, 
intensification of agriculture and industrial development affect the quantity and quality of both 
groundwater and surface water.



5

A decline of the groundwater table has been observed in many parts in the Ganges River 
Basin. Between 1994 and 2005 the average rate of decline was about 0.15 m/year in the western 
Gangetic Plains and in some places it was as high as 0.35–0.4 m/year (Samadder et al. 2011). 
Based on satellite data, Rodell et al. (2009) estimated a depletion rate of the groundwater aquifer 
by 0.04±0.01 m/year between 2002 and 2008. They attributed this to increased tube well irrigation 
and other anthropogenic uses. Even in areas where the groundwater is underutilized, such as the 
eastern Gangetic Plains, it is poorly developed due to low rural electrification, high prices for 
diesel fuel, and tiny and scattered landholdings (Shah 2007; Sugden et al. Forthcoming).

Other climate-change-induced hazards which affect agriculture in the Gangetic Plains of India 
include abnormal temperatures and humidity which affect crop productivity, and the incidence 
of pest infestation and epidemics. Pathak et al. (2003) note also that the negative trends in solar 
radiation and an increase in minimum temperature result in falling yields of rice and wheat across 
India’s Gangetic Plains. A Wheat Growth Simulator model identified that a temperature increase 
in January results in a decline in wheat yield (Hussain et al. 2005). For every increase in mean 
temperature, there is a decline in grain yield by 428 kg/ha (Hussain et al. 2005). With increase 
in temperature, pest activity can increase as its hibernation is delayed. Similarly, during severe 
winters the plant’s defensive systems are lowered and they become susceptible to pest attacks 
(Hussain et al. 2005).

Nepal

Out of the three countries, Nepal – which lies entirely within the Ganges River Basin – remains 
the most dependent on agriculture, with over 80% of the population dependent on subsistence 
agriculture for their livelihoods (World Bank 2009). The risk analysis organization, Maplecroft, 
ranked Nepal as the fourth most vulnerable country in the world based on 2010 vulnerability 
assessment and mapping of climate change in vulnerable countries (Maplecroft 2012). Climate 
change projections predict an increase in precipitation extremes such as floods and droughts, 
having wide-ranging consequences (Karki et al. 2009; NPC 2010). Communities are vulnerable 
to the same drought and flooding events which affect communities to the south in northern India. 
In 2008, the Koshi River floods displaced thousands in the lowlands, and inundated large areas of 
farmland, while in 2009, Nepal recovered from a severe drought, the worst in 40 years. Although 
groundwater depletion is not as severe a problem as in some parts of the Gangetic Plains further 
west, as in India, there remain socioeconomic constraints to accessing groundwater to cope with 
droughts (Bhandari and Pandey 2006).

In the hills, there are an additional set of hazards including landslides and other mass 
movements (Karki et al. 2009; NPC 2010) which are likely to increase with a rise in extreme 
precipitation events, causing considerable damage to land and property. In the mountains, declining 
snowfall due to rising temperatures affects seasonal water availability at higher altitudes, while 
also increasing the rate of glacier retreat. Reductions in water availability due to reduced glacial 
storage are also likely to change the hydrological flow regimes not only of Nepal’s major rivers, 
but across the entire Ganges River Basin, reducing what is available for agriculture downstream 
(Webersik and Thapa 2008; Karki et al. 2009).
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Social Structures and Vulnerability

Defining Vulnerability and Social Structures

The concept of vulnerability has multiple definitions, but in general it refers to a tool to measure 
the extent to which a system or population is susceptible to harm (Adger 2006: 6). The study of 
vulnerability usually has the aim of identifying means through which well-being can be enhanced 
through reducing risk and promoting resilience (Adger 2006). Ribot (2010) distinguishes two 
approaches to analyze vulnerability: the risk-hazard and social constructivist frameworks. 

Risk-hazard Approach

This tends to understand vulnerability as multiple outcomes of one biophysical event (as an 
impact analysis), as a “dose-response relation between an exogenous hazard to a system and its 
adverse effects” (Fussel and Klein 2006: 305). 

The Social Constructivist or Political Economy Approach

This seeks to explain vulnerability as due to multiple causes. The focus is on lack of entitlements. 
Entitlements are a key concept in Sen’s analysis of vulnerability to hunger and famine. Entitlements 
are the rights and opportunities people own or claim to command different commodity bundles 
(Dreze and Sen 1991). In a vulnerability analysis, one can consider how assets are sufficient to 
cope with climate-induced stresses and shocks. The concept of entitlements is similar to that of 
‘assets’ which is utilized in the Sustainable Livelihoods Approach. A central methodology of the 
Sustainable Livelihoods Approach is to examine the different types of ‘livelihood resources’ or 
‘assets’ available to households or individuals (e.g., economic, physical, social), which in turn 
affect vulnerability to shocks (Scoones 1998; Moser 1998). 

Integrative Frameworks

The integrative frameworks, which this analysis will utilize have expanded on the social 
constructivist framework, and vulnerability is viewed as resulting from a combination of 
biophysical and social factors. These frameworks bring together the different approaches. Adger 
(2006) uses the concept of a social-ecological system which suggests that social and natural 
structures are interrelated, and that distinctions between the two are arbitrary. Using an integrative 
framework Bohle et al. (1994) identified the three following components to vulnerability: 

a.	 Risk of exposure to crises, stresses and shocks (e.g., drought, flood, unpredictability of 
rainfall, etc.).

b.	 Risk of inadequate capacities (e.g., lack of entitlements/assets) to cope with stresses, 
crises and shocks.

c.	 Risk of severe consequences of crises, risks and shocks.

This study will explore how vulnerability is induced by the livelihood resources or assets 
one has at his or her disposal in the context of biophysical hazards induced by climate change – 
these include access to land, finance, natural resources, social networks and human capital such 
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as education. While this draws on the Sustainable Livelihoods Approach, Scoones (2009) argues 
that the original framework must be expanded to acknowledge the structural bases of power. In 
other words, analysis of assets is not sufficient unless one understands what structures access to 
assets and services. Such an approach, grounded in political economy, requires an engagement 
with the entrenched social structures which mediate access to different livelihood resources in 
given contexts. Little (1991) defines a structure as a feature of a social system that persists over an 
extended period of time, whose properties are independent of the particular persons who take up 
roles within it. Social structures can be imbued with power relations grounded in class, religion, 
ethnicity or gender. The focus of this paper is to identify the social structures which shape access 
to assets in the context of climate change, and affect patterns of vulnerability and resilience. 

Agrawal (2008) emphasizes that structural and group characteristics such as gender, caste, 
race, age, ethnic affiliation, and indigineity, even when they are not consistent predictors, are 
often closely related with vulnerability. The sensitivity and vulnerability of different groups to 
climate impacts vary enormously depending on their institutional links, material endowments, 
occupational patterns and asset portfolios, and social networks. Especially important in this context 
is the role of institutions which mediate individual and group access to assets and services. This 
study reviews the extensive literature to identify gendered social structures, and how these shape 
patterns of vulnerability.

Gendered Division of Labor

Traditional Division of Labor in India, Bangladesh and Nepal

One of the most significant means through which gender structures vulnerability is associated 
with the distinct intra-household division of labor in Nepal, Bangladesh and India. The gendered 
division of labor refers to the system through which work is divided between men and women. 
A division of labor in the greater part of the world, whereby women bear the burden of both 
productive and reproductive tasks but do not retain an equal share of household income, has 
been well documented (Deere and de-Janvry 1979; Benholtd-Thomson 1982; Deere and Leon de 
Leal 1982; Folbre 1982; Gibson-Graham 1996; Agarwal 1998; Gibson-Graham et al. 2001). In 
other words, women bear disproportionate responsibility for activities such as child-rearing, food 
preparation, and meeting the households’ water and fuel needs, while having to simultaneously 
work on the farm alongside their male counterparts. They are not however, able to control the 
income from the farm in proportion to the input of their labor.

In rural Nepal, a significant ‘reproductive’ labor burden is collecting water, a phenomenon 
aggravated by the rugged geography. Studies have shown how women in Nepal contribute up 
to 70% of the labor required for water management, with up to 30% of their daily labor time 
being taken up collecting water (WfWP 2004). In a study from three villages in western Nepal, 
it was found that women work up to 18 hours a day (collecting fuel, fodder and water),1 while 
men normally work up to 13 hours (plowing fields and herding) (Regmi and Fawcett 1999). In 
‘leisure’ hours, women knit, weave and sew (activities within the domain of reproduction), while 
men were found to spend their leisure time drinking and playing cards. In all the communities 
interviewed, the women reported that they used to collect water four to five times a day, totaling 
80 liters per family per day (Regmi and Fawcett 1999). 

1 In all the communities interviewed, the women reported that they used to collect water 4-5 times a day, amounting to a total of 80 
liters per family per day (Regmi and Fawcett 1999).
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Gendered labor contributions in India and Bangladesh are no less skewed (Upadhya 2004; 
Sultana 2009). In a common household in rural Bangladesh a woman is expected to maintain 
hygiene, ensure water supply, collect fuelwood, cook for the family, care for children, the 
sick, and the elderly, undertake the burden of post-processing of all agricultural produce, raise 
poultry, and maintain a courtyard vegetable garden. Reproductive responsibilities in particular are 
considered unmasculine. For instance, men rarely participate in fetching domestic water (drinking, 
cooking) as that is deemed a feminine task for younger women and girls (Sultana 2009). Also 
in Bangladesh, women and girls have been found to walk 2 to 5 hours a day to collect water 
(Crow and Sultana 2002).

Leaving aside ‘reproductive responsibilities,’ in many contexts women perform more 
agricultural labor than men in the first place. Women have been found to be responsible for a 
significant 75% of household food production in sub-Saharan Africa, 65% in Asia and 45% in 
Latin America (Stoparic 2006). A research report undertaken by ICIMOD (2008) noted that, 
in India, women carry out 4.6 to 5.7 times the agricultural work of men, while in Nepal, the 
corresponding figure is 6.3 to 6.6. According to Venkateswaran (1995: 20), women in India are 
estimated to contribute, on average, from 55 to 60% of the total labor of farm production.

Gendered Division of Labor and Changing Work Burden in the Context of Climate

While it has been established that an unequal division of labor exists, how does this affect 
vulnerability to climate change? Firstly, a number of studies have shown how a changing climate 
can increase the already high labor burden for women. When one considers the time already taken 
for women to collect water, increased water scarcities in the future may mean women and girls 
have to spend more time on this already arduous task. This decreases the opportunities for girls to 
attend school or invest time and labor in other income-generating activities (Cap-Net et al. 2006). 
In Bangladesh, it has been shown how the severe disruption of local freshwater sources following 
floods, cyclones and saline intrusion has created an acute crisis for households. However, it is up to 
women, irrespective of their physical condition, to provide drinking water for their families. Women 
in Bangladesh need to walk long distances, sometimes up to 10 kilometers every day over rough 
terrain, in search of water. This consumes an enormous amount of their time and effort (WEDO 
2008). In saline- and drought-prone regions for instance, women have to find extra time to combat 
the impacts of salinity on availability of potable water and fuelwood, to avoid having their husbands 
complain about delays in serving food, often leading to physical assault of the wives (CCC 2009a). 
As availability of these natural resources declines, women have to walk longer distances to collect 
them. Similar findings were evident in Upadhya’s (2004) study from North Gujarat in India. During 
periods of water scarcity, women often have to walk for up to 2 hours a day to wells in neighboring 
villages, reducing the time they have for other livelihood activities. This also applies to livestock-
rearing, a productive task in which women bear a disproportionate responsibility. Women often 
have to travel to distant areas to locate water for their herds.

Women are regularly compelled to make trade-offs in order to balance their multiple chores. 
Crow and Sultana (2002) reveal that access to higher-quality water might have to be forgone, for 
example, in order that children can be kept safe or other household chores can be completed on 
time – increasing the vulnerability of the household as a whole. With regard to Nepal, it has been 
argued that responsibility to take care of the family increases with declining water availability, 
jeopardizing women’s opportunities to work outside the home or attend school (Mitchel et al. 
2007; FAO 2007).
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The burden of collecting fuelwood has also increased for women in the context of ecological 
change. In developing countries, rural women depend on fuelwood as an energy source to cook 
food for the family and they spend more time collecting this resource than men or urban dwellers 
(WEN 2010; FAO 2011). In the hill villages of Nepal, women perform 82% of the fuelwood 
collection work, yet with climate change forest productivity is impacted, reducing the availability 
of fuelwood and increasing the workload of women (WEN 2010). 

The workload of women has also been shown to increase in the context of natural disasters 
induced by climate change. For example, following flooding in Bangladesh, day-to-day tasks 
such as cooking become more time-consuming as rising water levels compel women to raise 
their stoves or go to neighbors’ houses to prepare food. There is also an increase in tasks such 
as cleaning and maintaining the house following a flooding event (World Bank 2010). In the 
absence of agriculture, many people in the waterlogged areas cannot easily provide fodder for 
their cattle, and women have to go to distant places to gather grass. In marginal land such as 
chars (river islands) and river embankments, with rising water levels in adjacent rivers, women 
tend to take responsibility for a significant part of the relocation work (CCC 2009a).

While it is clear from the examples above that climate change can lead to an increased work 
burden for women, this also varies considerably according to other axes of inequality – most 
notably caste and class relations. For example, while the number of labor hours required to collect 
water has increased due to climate change, wealthier households often have a reduced burden due 
to favorable access to year-round water sources such as tube wells. In a study of three villages 
in the western Nepal Tarai (southern plain land) it is shown how women from the lower caste 
Mallah community often have to travel much further to collect water from tube wells than their 
higher caste counterparts who would only need to travel 5 to 10 minutes. This is because the 
husbands of the better-off farmers have been able to influence the installation of tube wells so 
that they could be close to their homes (Regmi and Fawcett 1999). Similar findings are evident 
in Bangladesh. Sultana (2009) notes that while women in wealthier households may be powerless 
within their own families, they may at least have access to the privately owned tube wells of 
their families (and thus with easier access to water). Similarly, when women are members of a 
landowning or powerful family, they are generally able to command some control over the women 
in sharecropping, agricultural laboring, or poorer/dependent families, in helping them fetch safe 
water (Sultana 2009). Similar findings were evident in the tidal belt where a few members of 
the Rakhaine tribal community of that village had no source of safe water supply, unlike their 
Bengali counterparts, meaning girls had to walk long distances to fetch water (World Bank 2010).

Varying cultural norms between differentially situated households, combined with economic 
realities can also amplify differences between women. In Bangladesh, Sultana (2009) finds that 
while some women exercise their limited agencies in a variety of ways, it would appear that the 
majority of women have internalized certain norms of female behavior. These are grounded in 
their understandings of what it means to be a good mother, daughter or wife. In this context, it is 
a sign of family honor to be able to keep daughters-in-law within the house and its vicinity and 
not subject them to public visibility (Sultana 2009). The sentiments of wealthier households were 
stronger on this front, resulting in a reduced workload for tasks such as fetching water (Sultana 
2009). Khondker (1996) suggests that economic necessities are rapidly eroding values of female 
honor, especially amongst poorer women who have little option but to engage with society to 
secure increasingly scarce resources such as potable water. In contrast, women from wealthier 
classes who employ laborers have the option of paying others to procure such resources. Therefore, 
the impact of values regarding sex segregation is not uniform across classes and appears in such 
instances to have an inverse influence on gender equality.
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Differential Effect of Climate Change on the Income of Women and Men

A second reason for the importance of the gender division of labor is that women and men often 
have separate control over different income sources. If climate change undermines a particular 
livelihood activity, this may differentially impact men’s or women’s individual income sources. 
This impacts women in South Asia in particular, as the sources of personal income they can 
control are often more limited than those of men.

First, in the sphere of nonfarm labor, women often receive less pay than male counterparts, 
ranging from 57 to 79% of men’s salaries in Nepal, India, Pakistan and Bangladesh, putting 
them again at a disadvantage when it comes to financial resources and buffers to cope with 
climate change and disasters (CBS 2009; FAO 2011). A case study from Dolakha in Nepal found 
discrimination in wage structure in three enterprises studied – even though women had higher 
proportional representation in the decision-making body than men (Acharya 2009). 

Second, and perhaps most significantly, women often have far more limited engagement in the 
public sphere, limiting their income-generating opportunities. In Bangladesh in particular, gender 
plays a central role in the organization of social structures and norms through the differentiation 
of rights and responsibilities of the individual within his or her personal space, the family and 
household, and society at large. This combines with the influence of the tradition of purdah 
or separation of women from men (Lönnqvist et al. 2010) that defines and enforces rules of 
feminine “modesty” with respect to their dress, behavior and activities within and outside the 
household (Sultana 2009). Although less pronounced in Nepal and India, gender ideologies still 
limit women’s involvement in the public sphere. In Nepal for example, men are traditionally more 
engaged in livelihood activities which are commercial and in the public domain, while women 
play a disproportionate role in livelihood activities which do not involve market engagement 
(Saxena 2011). Nellemann et al. (2011) point out that much of the labor performed by women 
in rural Nepal is unpaid, casual in nature and restricted to the home and farm and thus receives 
no economic recognition.

One consequence is that women often have fewer opportunities to labor for cash outside 
the household. More significant perhaps though is that women often have limited control 
over agricultural income. Women in India, as in most countries, perform the greatest share of 
agricultural labor, yet they often have little control over the product of their labor (Agarwal 1998). 
In Upadhya’s (2004) study from Gujarat, women are shown to be heavily involved in agricultural 
activities such as sowing, weeding and harvesting, while men bear a greater responsibility for 
the marketing of produce – and this income is controlled entirely by men. Even with regard to 
livestock, drawing from data in Nepal, Table 1 shows that while women are often involved in 
tending livestock, men are more often in charge of selling and buying. Nevertheless, livestock 
remains an important asset for women in Nepal, particularly when they do not own land (IFAD 
et al. 2009; Nellemann et al. 2011).

Bearing in mind that women have more limited income sources, particularly with regard to 
controlling what is earned from crop sales, how does this differentially affect their vulnerability to 
climate change? On one level, in the first instance, the loss of cereal-producing agricultural land 
due to natural disasters will directly affect men who are almost always the owners or lessees of 
agricultural land and the primary beneficiaries from the labor demand and income derived from 
agriculture. However, men are more likely to have alternative income sources, while for women, 
vegetable production and home gardens combined with rearing livestock are often their core 
sources of income (WEDO 2008). Livestock activities, in particular, such as dairy production, are 
often one of the few income streams that women control, as Upadhya (2004) shows with regard 
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to Gujarat. Any adverse impact of climate change on these activities alongside cereal production 
is likely to disproportionately affect women. In Bangladesh, vegetable production is frequently 
undermined by waterlogging, acidification, inundation and salinity intrusion. This causes a direct 
dent in women’s income and undermines their ability to provide food for their families (CCC 
2009a). Also a large number of livestock deaths occur in cyclonic storm surges (World Bank 
2010). Following flooding, it is more difficult for women to collect fodder for livestock, and 
disruption to travel means that veterinarians cannot visit villages, and local people cannot easily 
procure medicines for their animals (WEDO 2008).

Aside from the risks that climate change poses for agriculture-based activities women depend 
on, the degradation of common property resources also disproportionately affects women’s 
access to income. The role of common property and open-access resources are integral to the 
food security of poorer rural households, livelihoods and coping strategies in Bangladesh, Nepal 
and India (Rahman et al. 2007). Beck and Ghosh (2000) argue, for example, that 12-13% of 
poor people’s income in India is derived from common property resources, but that within these 
land-poor communities, 70-78% of the resource-harvesting activities are in the women’s domain. 
Resource harvesting from communal ecosystems are often one of the few sources of cash women 
can personally control (Agarwal 1998). In this context, the degradation of wetland, forest and 
river ecosystems often disproportionately affects women.

Despite this, it is worth noting that even when women are able to directly earn income 
themselves, this does not necessarily mean they will control it. For instance, Kelkar (2009) 
suggests that the proportion of women who are not able to retain their earned income in 
Bangladesh is over 40%. This is in addition to the fact that rural women’s average wages are 
only 60% of those of men (ADB 2010).

Migration and Climate Change

Out-migration Increasing due to Climate Change and External Factors

Climate change has accentuated migration in many areas of Gangetic Plains. First, people migrate 
from their homes in response to rapid onset of disasters like flooding or landslides or, slow onset 
disasters like drought and land degradation which affect their access to basic needs such as food 
and water (WEN 2010). It has been estimated that by 2050 around 150 million people (Myers 

TABLE 1. Involvement in livestock activities in Nepal by gender (%).
Activities		  Percentage involvement
Grouping	 Male	 Female	 Child

Cutting grass	 30	 60	 10
Cutting fodder 	 25	 75	 -
Feeding (concentrate)	 20	 80	 -
Watering	 30	 60	 10
Grazing the animals	 50	 40	 10
Cleaning sheds	 40	 40	 20
Milking	 40	 60	 -
Selling livestock products (milk, ghee)	 70	 30	 -

Source: FAO 1998.
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1993; Stern 2007), will be displaced permanently by climate-related phenomena such as droughts, 
floods and hurricanes (Stern 2007). 

It is important to note that permanent migration is triggered by a combination of social 
and environmental factors (Kraler et al. 2011). In Nepal, the overall impact of climate change 
on migration is difficult to predict because the latter is highly variable due to varying political, 
social and economic structures at the local level (Boano et al. 2008). A study conducted in the 
Chitwan Valley of Nepal showed that environmental factors do not appear to significantly affect 
the migratory behavior of better-off high-caste Hindus. The latter’s migration choice is instead 
shaped by human capital, social capital, and demographic factors (Massey et al. 2007). The same 
study showed that the odds of undertaking a local move are 31% greater for lower-caste Hindu 
and non-Hindu groups when they perceive agricultural productivity to be declining, and the odds 
of moving locally rise by 10% for these groups with each additional 100 minutes required to 
gather fuelwood. 

Similarly, the causes of migration in Bangladesh vary according to location and social factors. 
In a study based in nine different locations in Bangladesh, Ahmad (2012) reports that of those 
households reporting migration, only 6% had members who migrated permanently, and over 
60% migrated for livelihood reasons, while 14% migrated because of climatic hazards. These 
ratios are however quite different in the coastal areas. For example, the rapid growth of Khulna 
(coastal southwest) as an urban center is attributed to people being forced to migrate in search 
of alternative livelihoods from rural coastal areas by climate-related disasters (IDS 2011).

Out-migration is a coping strategy adopted by both men and women but there are significant 
gender outcomes. Ahmad (2012) reports that in the past decade, an average of 77% men compared 
to 23% women have migrated from nine study areas in Bangladesh. Therefore, women-headed 
households have become an important part of the rural economy. They are estimated to form 
between 15 (Mitchel et al. 2007) and 20-30% of households in Bangladesh (ADB 2010). This may 
be of a temporary nature (seasonal male migration) or permanent if the husbands go outside the 
area for employment and never come back (CCC 2009a), or have died during a climate disaster.

In general, men are known to migrate to nearby areas and work as agricultural or other 
laborers, while women migrate to large cities, because there are limited economic opportunities for 
them in rural areas (Ahmad 2012). In the coastal zone of Bangladesh, besides lifetime migration, 
people also resort to seasonal migration to seek employment and for other reasons. Male workers 
stay for longer periods (averaging 74 days) than female workers (14 days). Murshid and Yasmeen 
(2004) believe, however, that female migration is likely to increase because poverty, natural 
disasters and mobility are correlated. The frequent cyclones make coastal women particularly 
vulnerable. Impoverished women increasingly seek jobs outside their homes. In these contexts 
the challenge is much greater than that of men as it contests the ‘nonmobile’ construction of 
women’s role in society. 

A notable trend in Bangladesh is the large number of young single women migrating to urban 
centers (Ahmad 2012). The same author indicates that poor migrants are not able to escape climate 
variability as they live in city slums located in lower-lying areas. This is likely to be the case 
especially for women. As observed by the Women’s Environmental Network (WEN 2010), the 
prospects for many women who do migrate are hampered by their limited skills (besides farming) 
and educational levels, and they struggle to adapt to a radically different situation, having left 
their community and other assets behind. ADB (2010) confirms that the proportion of women is 
increasing and women now predominate among migrants of ages 15-25, and suggests that such 
migration flows will contribute to larger patterns of social change.
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In Nepal, women primarily migrate within Nepal (Table 2).Women formed only 11% of 
the total population of over 762,000 out-migrating from Nepal in 2001/02 (CBS 2001), a figure 
which has risen significantly in recent years. As overseas migrants are the majority, the proportion 
of female-headed households has steadily increased from 13.6% in 1995/96 to 19.6% in the 
2003/2004 Nepal Living Standards Survey and 26.6% in the 2010/2011 survey, a phenomenon 
particularly acute in rural areas (Table 3). This results in new forms of vulnerability which will 
be discussed in the next section.

TABLE 2. Migration destinations for men and women in Nepal in 2006.
Migrations destination 	 Women (%)	 Men (%)

Internal (within Nepal)	 85.9	 50.1
To India	 11.6	 37.2
To countries other than India	 2.5	 14.4

Source: MoHP et al. 2007.

TABLE 3. Women-headed households in Nepal.
Household headed by	 Urban (%)	 Rural (%)	 Total
Men	 79.9	 76.0	 76.6
Women	 20.1	 24.0	 23.4
Total	 100.0	 100.0	

Source: MoHP et al. 2007.

Out-migration Can Increase Vulnerability of Those Left Behind

Migration may lead to growing insecurity and instability in the regions of origin, transit and 
destination, due to increased competition over resources such as water and land. Moreover, a 
deterioration of state capacity under the stress of climate change could lead to an increase in 
social disorder and instability. Ansorg and Donnelly (2008) note the sizeable role played by both 
intra-country and cross-border migration in Bangladesh. They show that sociopolitical pressures 
are increasing as more and more people migrate due to more frequent flooding, rising water 
salinity and inundation of land. Saul (2012) cites the intense competition over ‘free’ but scarce 
khas (state-owned land). This has led to tensions and violence between migrants themselves, as 
well as between migrants and local communities. This includes local gangs seeking to charge 
rent on such lands.

The impact of migration can have a selective effect according to gender and other axes of 
differentiation. Male out-migration may result in increased workloads for the women left behind 
and barriers for accessing services like healthcare and relief (Zahur 2009; Kraler et al. 2011). 
Female-headed households are particularly vulnerable. Clearly, the burdens placed on such 
women will be greater than normal as women will be required to assume the roles played by 
their husbands, especially of primary income earners. Over 95% of female-headed households 
in Bangladesh are below the poverty line, underlining the acute vulnerability of this significant 
subset of women. Female-headed households tend to suffer more frequently from food insecurity, 
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and their livelihoods and coping capacities are constrained by low education, poor skills, and 
low earning ability. Many of these households also consist of women who have been divorced or 
widowed, and who are culturally discouraged from remarrying. These women are forced to engage 
in income-generating activities outside the home for their survival, but generally earn less than 
their male counterparts (Islam 2011). The same author gives the example of women working in 
fisheries in the Sunderbans where they are usually paid 70% of the wage that men earn for doing 
the same job. In India, men’s migration was also reported to increase gendered vulnerability by 
leaving women, who have fewer resources, to take control of agriculture (Alston 2006).

Raihan et al. (2010) found that while the men are away, women left behind have to often 
borrow money at high interest rates to buy food. Any money saved is often only enough to pay 
back the debt. Sometimes people borrow money to get through the lean period by selling labor 
to the large landowners in advance, although the price for labor sold in advance is only 50% of 
the price in the agricultural season. Many women are thus caught up in a vicious circle of debt, 
having to take out a new loan to pay off the old one. In tidal flood-prone areas, men usually stay 
near the sea for fishing for months, leaving the women in the villages. World Bank (2010) found 
that social insecurity is high as theft increases and women become susceptible to harassment 
by other men. An interesting finding is that, in order to ensure that their wives do not become 
disloyal to them behind their backs, the men usually feel more comfortable leaving their wives 
behind when they are pregnant. 

A report by the CCC (2009a) notes that members of women-headed households are concerned 
with loss of homesteads, loss of housing for months and years, physical insecurity, the loss of 
self- as well as family-esteem, lack of both production opportunities and food security in the 
aftermath of climate events. When men are away, the onus of household well-being falls on the 
relatively under-empowered women.

Masika (2002) however questions this widely held view that male out-migration (or death) 
makes women more vulnerable because in some instances male migration can give women greater 
decision-making powers, and open up new livelihood possibilities for them. Even with regard 
to female migrants themselves, Ahmad (2012) found that migrants in Bangladesh, especially 
women, have greater access to economic opportunities and markets compared to those in rural 
areas despite being disadvantaged by poor education and illiteracy. Despite this, migrants’ earning 
capacity increases in urban areas, increasing their potential to acquire assets and capital.

It is important also to note the inter-sectionality of gender with class and caste when looking 
at the levels and impact of male out-migration. In a study from Chitwan in Nepal, the role of 
falling agricultural productivity on encouraging local and distant out-migration was confined to 
lower-caste Hindu and non-Hindu groups suggesting that caste privilege may protect people from 
the negative effects of environmental deterioration (Massey et al. 2007). This shows women’s 
vulnerability is rooted in multiple mechanisms. 

Gender, Welfare and Climate Change

Climate Change and Health Risks for Men and Women

A recent study from the World Health Organization assessed gender inequality in life expectancy, 
comparing shortfalls in longevity for males and females with their respective biological maxima. 
It revealed large differences between shortfall inequalities of women and men in low-income 
countries as well as large shortfall inequalities in life expectancy among women in low-income 
countries (Hosseinpoor et al. 2012). Worldwide, on average, women’s life expectancy is 4.69 
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years higher than that of men. In Bangladesh, India, and Nepal, the relationship is opposite, a 
phenomenon which has commonly been attributed to the traditional cultural bias against females 
in these countries (Neumayer and Plumper 2007). 

South Asia is also characterized by imbalanced sex ratios. Fikree and Pasha (2004) argue 
that discrimination at each stage of a woman’s life contributes to this imbalance, ranging from 
selective abortions, neglect of daughters, and poor access to health care for girls and women. 
This reflects how women in South Asia are more vulnerable than men in terms of health. The 
following sections examine to what extent such vulnerability intersects with health risks induced 
by climate change.

Natural Disasters

There is ample evidence that during natural disasters, women and girls are more prone to mortality 
compared to men and boys. Statistics from Nepal and Bangladesh are compelling. In Nepal, 
flood-related fatalities were found to be significantly higher according to gender and age. One 
study recorded them at 13.3 per 1,000 for girls (aged between 2 and 9 years), 9.4 per 1,000 for 
boys of the same ages, 6.1 per 1,000 for adult women and a much lower 4.1 per 1,000 for adult 
men (WHO 2005; Bartlett 2008). In cyclone-prone areas in Bangladesh, it was found that most 
casualties of cyclone Aila were women (World Bank 2010). The mortality rates of females in 
flood-, drought- and salinity-prone areas in Bangladesh were 33, 42 and 25%, respectively. In 
contrast, the mortality rate of men in both flood- and salinity-prone areas was only 17% of the 
total (Rabbani et al. 2009). 

The causes of this difference are complex. Studies from Bangladesh and Nepal have suggested 
that, in the case of natural disasters, women are more susceptible to injuries and death than men 
because they do not get information in time (World Bank 2010). Furthermore, after disasters, poor 
and low-caste women who have less access to public space due to domestic responsibilities, also 
face difficulties accessing assistance and information extended in the time of disasters (Dhungel 
and Ojha 2012). The traditional gender division of labor was also found to impact men’s and 
women’s vulnerability to natural disasters. In India, it is reported that during the 2004 Indian 
Ocean tsunami, many women were waiting at the seashore for the fishermen to arrive home 
(Oxfam International 2005) and as a result more women were hit by the waves, which had their 
most fatal impact when reaching the coast.

Women’s vulnerability during disasters however, intersects with their socioeconomic and class 
status with women from poorer households more vulnerable than their better-off counterparts 
(Neumayer and Plumper 2007). For instance, better-off households in Bangladesh often have 
bricked or semi-bricked houses which are more resistant to floods, therefore minimizing the loss 
of lives and assets. The better-off can also afford to avoid living in disaster-prone areas, and due 
to their economic condition they can better withstand the losses caused by floods (Khondker 
1996). The most vulnerable group affected by Hurricane 07B in the Godavari Delta in India was 
reportedly migrant and scheduled (low) caste women who formed the major part of the landless 
agricultural laborers (O’Hare 2001).

Social norms also have an influence on gendered vulnerability to disasters, particularly in 
Bangladesh where the rule of the purdah prevails. For instance, in the case of cyclones, the cultural 
norms dictating that women cannot leave the household until everyone else has evacuated was 
a major reason why a disproportionate number of women died in the 1991 cyclone (Nelson et 
al. 2002; Dasgupta et al. 2010). Women in Bangladesh do not feel comfortable to go to public 
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shelters, which are often overcrowded and lack user-friendly facilities for women. Even in cases 
where they are willing to take refuge in public shelters, their husbands are often found to be 
reluctant to accompany them due to anticipated adverse social and religious responses (CCC 
2009a). Similarly, in earthquakes in India, more men survive events at night because men sleep 
outside when it is warm (e.g., on rooftops). This is socially unacceptable for most women, and 
thus they remain trapped inside their homes (Krishnaraj 1997).

More anecdotal, it is also reported that social norms on dressing codes also affect women’s 
vulnerability to natural disasters as some women suffered injuries and were disabled when their 
sarees got entangled with tree branches on their way to cyclone shelters (World Bank 2010). 
Similarly, an ODI study in Nepal found that the way rural women and girls wear clothes limits 
their swimming capabilities in times of flood, impairing their adaptive capacity (Jones 2010).

Nutrition and Climate Change

Insecurity of food related to climate change is likely to increase the risks for women’s nutrition. 
Women’s diet is not only crucial for their health but also for fetus and infant development during 
pregnancy and breast-feeding periods. Yet, in South Asia women’s diet is often neglected and, 
during crises, might be sacrificed to meet the nutritional requirements of other members of the 
household. In some famines, it was reported that a larger number of females than male victims 
die at a very young age or as infants. This reflects a discriminatory access to food during crises 
with a bias against female babies and children, as argued by Greenough (1982) and Agarwal 
(1990) for the Bengal famine of 1943/1944, and Dyson (1991a, b) for South Asian famines more 
generally. In some instances, during a period of food scarcity, a woman may be malnourished 
even though she has to lactate an infant and nurture another child in her womb (CCC 2009a), 
resulting in low birth weights and poor health outcomes for newborn babies.

Khondker (1996) observes that ideologies rooted in self-sacrifice and obedience to the 
husband as household head lead women to put their own interests last. Such values and beliefs 
are prevalent in patriarchal societies like in Bangladesh, where rural men sometimes pay limited 
attention to women’s diet (Baten and Khan 2010). The distribution of food within the household 
is highly gender-biased with women typically eating last what is left.

This is exacerbated during climatic events such as floods, droughts, cyclones, and waterlogging. 
Such events reduce agricultural production and cause food insecurity in the household because 
poor people cannot afford to purchase food from the market. The intra-household food allocation 
has been a traditional coping strategy for dealing with food scarcity based on the ‘value’ and 
‘worth’ culturally assigned to men and women. In a recent study conducted in Andhra Pradesh, 
India, such a strategy appeared to be exacerbated during a dry year (Lambrou and Nelson 2010).

Findings from flood, drought and saline areas of Bangladesh presented by Rabbani et al. 
(2009) however seem to suggest that the above view of women’s disadvantaged nutritional status 
during hazards is a generalization that does not always hold true. Rather than women being 
consistently the worst affected, men, women and children are differently affected in different 
hazard contexts. Women were in fact the most vulnerable (90%) in the flood-prone area in terms 
of food availability whereas males were the worst affected (95%) in the drought-prone area. On 
the other hand, children suffer much more (95%) during a hazard period in the salinity-prone area. 
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Waterborne Diseases and Water Contamination

Global warming is creating favorable temperatures for many epidemics. Regional increases in 
mean temperature and precipitation, resulting in greater humidity, have facilitated the spread of 
many vector-borne infectious diseases such as malaria, dengue and encephalitis (Tsai and Liu 
2005). In Bangladesh, floods, waterlogging, drainage congestion, and cyclones due to climatic 
change, have increased the incidence of diarrhea, cholera and typhoid. In Nepal, the prevalence 
of typhoid, cholera and diarrheal diseases has been amplified due to extreme droughts, flooding, 
and poor sanitation (Regmi et al. 2008). The spread of these waterborne diseases is tightly related 
to the effectiveness of sanitation systems. In the case of floods, sanitation systems are often under 
waist-high water, contaminating the entire waterbody (Neelormi et al. 2009). Furthermore, in 
Bangladesh, females were found to be the prime consumers of saline water within their family 
(CCC 2009a), and the salinization of drinking water presents a particular threat to the large 
numbers of pregnant women in coastal areas who are already being diagnosed with preeclampsia, 
eclampsia and hypertension (Nicholls et al. 2007). Sultana (2009) notes that social norms mean 
families sometimes consume contaminated water rather than risking family honor by allowing 
women to travel far from the home to collect better-quality water.

Psychological Welfare

Besides material losses and physical assaults, increased climate stress is exposing a growing 
number of girls and women to the psycho-social impacts of hazards. These hazards include 
anxiety and lack of sleep and a feeling of being desperate and helpless. After disasters, families 
often have to relocate, sometimes permanently, to safer grounds. This has a severe impact on 
social support networks and family ties which are particularly important for women to cope with 
– as they have less access to formal services and support than men. While such stresses are not 
restricted to women, due to their role as care-givers, they also face the burden of looking after 
other family members, even when they themselves are in great distress (Mitchel et al. 2007).

Climate Change and Violence against Women

Aside from increased vulnerability to health risks for women, climate change can also increase the 
‘social’ vulnerability of women with an increase in violence against them. WEDO (2008) states 
that female migration, mostly from female-headed households, contributes a major share to the 
informal urban labor market, and that the majority of these women come from areas affected by 
weather-related disasters. It also notes that migration does not always improve their lives as some 
are left with little choice but to compromise dignity by begging. More critically however, such 
young women are often lured into prostitution by professional gangs, with the promise of jobs 
elsewhere (CCC 2009a). In fact, according to Swarup et al. (2011) there is anecdotal evidence 
of an increase in child trafficking as a result of climate-induced disasters. These children include 
both economic migrants and girls who have been orphaned by a climate disaster as they have 
no legal support, psycho-social support, vocational training, or livelihood opportunities. Swarup 
et al. (2011) found that following Cyclone Sidr in 2007, a significant proportion of girls of a 
schooling age migrated to the towns to work as domestic workers and in the garment industry. 
Most of them never returned to school. Some were forced into prostitution, particularly those 
from the poorest families.
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There also appears to be some evidence that the social instability associated with the 
degradation of resources during and after natural disasters is fueling an increase in violence 
against women in Bangladesh (Darlymple et al. 2009). Lack of employment, income and resources 
during and after hazards can increase psychological stress and tensions in households and lead to 
domestic abuse. Male relatives of many women have been reported to express their frustration 
verbally or physically. Reasons for this abuse which are reported include women not being able 
to serve food on time, to not being able to procure relief materials (WEDO 2008). In a survey 
recently conducted in six drought-prone villages of Andhra Pradesh, India, almost 30% of both 
men and women respondents reported an increase in fights and arguments in the family which 
were connected to climate stress over the last 30 years (Lambrou and Nelson 2010).

Apart from domestic violence, natural disasters also put women more at risk regarding 
harassment and violence outside the household. According to Ahmad (2012) women and girls 
experience increased levels of violence during and after hazards, and women from extremely poor 
households face increased levels of physical violence outside the home (10%). Women from middle-
income groups are usually more sheltered from abuse outside as they have to abide by social norms 
and family honor, although greater violence is reported within the home for this group (30%).

In the cyclone-prone areas of Bangladesh, it is common that young girls and even adult 
women are harassed on their way to cyclone shelters. In the drainage congested and flood-prone 
areas, when women have to stay on the roads or cyclone shelters for prolonged periods, they 
feel uncomfortable sharing the space with strange men (World Bank 2010). Women also face 
harassment when collecting relief supplies as sometimes they have to walk long distances through 
water (WEDO 2008) and stand in long queues with male strangers for collection. Moreover, 
such an act on the part of a woman is not considered to be ‘respectable’ in social norms and 
those queuing for relief generally face hardships in post-flood normal life (CCC 2009a). In 
Nepal, it is also reported that during natural disasters, women and girls are frequently subjected 
to intimidation, harassment and gender-based violence (Nellemann et al. 2011), notably when 
traveling long distances in search of resources like fuelwood and water (UN Women Watch 2009). 

Social Structures and Adaptation

Adaptation

It has been established that gender inequality combined with the additional structures of class 
and caste increases the vulnerability of some women to climate change, particularly those from 
poorer socioeconomic groups. However, it is also useful to approach the issue of vulnerability 
through the lens of resilience and adaptation. Vulnerability stems not only from the impact that 
climate change has upon the labor burden, income or one’s health and welfare but also from the 
reduced capacity of some social groups to adapt to ecological change. It is in this context that 
access to livelihood resources or ‘assets’ becomes particularly important, as these are key criteria 
which can facilitate adaptation. At the same time, unequal distribution of these resources is one 
of the key reasons for vulnerability to often parallel existing social structures. Rural women, from 
all income groups in India, Bangladesh and Nepal have less control than men over all types of 
livelihood resources (human, social, natural, physical and financial capital). As women have less 
control, they are not able to transform capital into diversified livelihoods and incomes, especially 
to climate-resilient incomes.
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In Bangladesh, women’s livelihood strategies are strongly influenced by various factors, 
such as inadequate access to land, knowledge and information, not to mention commercial 
isolation from markets (Siddika 2008). Similarly, concerning Nepal, it has been argued that, 
with more limited access to land, education, information and social networks, women have 
reduced opportunities to adapt to natural disasters and agricultural decline under climate stress 
(Dhungel and Ojha 2012; Jungehulsing 2012). At the same time, women from indigenous and 
Dalit communities in Nepal are predicted to be more vulnerable still, given that they face dual 
discrimination (ICIMOD 2008). 

Different livelihood resources which shape adaptive capacity will be reviewed in this section, 
and the degree to which access is gendered will also be explored.

Access to the Means of Production

The construction and rigid enforcement of gendered social practices over ownership of resources 
and rights regarding decisions over their management operate to significantly disadvantage 
women. One of the most significant examples of this is women’s inability to own property in 
their marital home or access their parents’ inheritance (World Bank and AusAID 2007). Land 
is a critical asset for women in developing countries as they rely on subsistence agriculture for 
livelihoods, particularly for female-headed households due to the migration of male members of 
the household, death, or divorce of their husbands (RDI 2009). 

Some of the most notable challenges are evident in Nepal. Despite recent political changes, 
women’s access to land has been impeded by antiquated laws which do not accept women as 
individuals, but rather define them in the context of her relationships with their grandfather, 
father, husband, or son. Nepal’s citizenship laws are still essentially based upon patrilineal decent, 
meaning that a woman without a father or husband still finds it difficult to acquire citizenship 
documents which allow her to purchase land or inherit property (Mahato 2012). Even for those 
with citizenship documents, inheriting property is by no means straightforward. The Interim 
Constitution which was in place at the time of writing is influenced by the amended Country 
Code or MulukiAin (Eleventh amendment 2002) which combines Hindu laws and beliefs, British 
and Indian codes, and traditional rules amongst the Newars in the Kathmandu Valley (RDI 2009). 
The amended civil code discriminates against women through numerous provisions and laws. 
For example, it states that a widow has the right to inherit her husband’s property but has to 
return the property if she remarries. Daughters may inherit equally with sons; however, if she is 
married after inheriting, she must return her share to her parents. Recently, some improvement 
has been made to this Country Code, through allowing unmarried daughters to inherit ancestral 
property regardless of age, although they still need permission from a male family member to 
buy properties or sell them. Even when women possess land or property, it is inherited by their 
male heirs, i.e., sons after their death (Rich-Zendel 2006; RDI 2009; SIGI 2012). A consequence 
is that women often struggle to receive their fair share of property. In Nepal, women contribute 
60% of agricultural production but they own only 10% of land including 4% of arable land 
(CEDAW 2010; Action Aid 2010; SIGI 2012).  

In India, land inheritance and ownership laws vary by state, and different laws are present 
for different groups of people on the basis of their religion (RDI 2009). Under Hindu personal 
law, ‘ancestral land’ is inherited and co-owned by male family members following their birth. 
‘Separate property’ is divided into equal shares amongst male and female children, and the widow 
or mother of the deceased. The 2005 Succession Amendment Act considers daughters also as 
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co-owners of ancestral land, entitled to part of the property. Nevertheless, widows still do not 
have this right. Other inequities are present under the Muslim personal law, whereby widows and 
daughters can inherit property, but only half of what is received by their male counterpart. Under 
Christian law, the widow receives one-third and the sons and daughters receive equal shares, 
unless there are no children. Individuals can choose to avail of the secular family law, but this 
is rare (RDI 2009). Although there are discriminatory provisions in religion-based laws, women 
are also excluded from owning property due to custom, and it is common for women themselves 
to choose to not take up their rights to property (Agarwal 1998). As a result, privately owned 
land is invariably held in the name of the male family members. A recent survey suggested that 
only 10% of private land owned across the country was in the name of women. Similarly, land 
reforms since independence have often resulted in communal land over which women once had 
rights being registered in the name of men (RDI 2009). 

Similar inequities in women’s access to land are present in Bangladesh. Despite equal access 
to property being enshrined in the legal system that grants women the same legal rights as men to 
purchase and own land or hold joint titles with husbands, out of 17.8 million agricultural holdings2 
only 3.5% (0.62 million) were female-owned in 1996 (World Bank and AusAID 2007). According 
to Islamic law, daughter, mother and wife are under all circumstances entitled to some share in 
the inheritance, yet they are not treated at par with their male counterparts, i.e., son, father and 
husband. Women can inherit the property of their husband or father, but their inheritance is half 
that of brothers and children. Usually women give their inheritance to their brothers, so as to 
remain on good terms with them and be able to visit the parental home. In cases of divorce or 
abandonment, women do not have joint property rights and have to seek shelter with brothers 
(Sarwar et al. 2007; Holmes et al. 2010; Ahmad 2012). Women from Hindu communities do 
not inherit their parents’ property, but they receive dowry/gifts at the time of their marriage in 
the form of money, assets and jewelry, which are not in their names. A widow under Hindu law 
inherits the same share as a son. However, social and customary practices effectively exclude 
women from accessing land and other assets (Sarwar et al. 2007; Holmes et al. 2010). Ahmad 
(2012) found that due to inheritance and personal laws, lack of information about legal rights, 
and/or inability to access the judicial system many women and girls lost access to property after 
their husbands or fathers died in the cyclone Sidr.

While it is clear that there are inequalities in men’s and women’s access to land, how does 
this affect their vulnerability to climate change? First, lack of access to land reduces women’s 
access to income which can facilitate adaptation through livelihood diversification. Ownership 
of land has the potential to increase women’s bargaining power and control over the sale of 
the produce of the land. Therefore, despite the high proportion of agricultural work women are 
expected to perform and the importance of this work for household livelihoods, women often 
have little personal control over their income (Agarwal 1998). The land which women do have 
some control over (if not ownership rights) is usually restricted to their homesteads. With regard 
to Bangladesh, however, Naved (2000) notes how the relatively small size of women-operated 
holdings limits the feasibility of some technologies and the choice of agricultural crops. This 
makes it more difficult for women to adapt their agricultural practices to a changing climate. At 
the same time, the gender division of the workplace between men and women validated by the 
system of purdah sometimes does not allow women in Bangladesh to grow their own crops in 
the cultivable land owned by the family. 

2 There is a limit on private landownership introduced in 1961 when the limit was 375 Bigha (approximately 50 ha) by each family. 
This was reduced to 100 Bigha (approximately 13.4 ha) in 1972 and to 60 Bigha (approximately 8 ha) in 1984 (Sarwar et al. 2007).
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Second, lack of landownership can also result in exclusion from agricultural services. An 
ADB (2010) report makes the interesting and relevant observation that women in Bangladesh 
are often not considered “farmers,” in part because they do not own land, and consequently with 
agricultural extension and information on new technologies being usually directed to men. Thus 
women miss out on agricultural extension and information about new technologies such as crop 
diversification, livestock varieties, hybrids and animal breeds with new varieties with higher 
drought-, heat-, flood- and salinity-tolerance, which are recommended as adaptation options to 
climate change.

Third, lack of landownership often renders women more dependent upon resource harvesting 
from common property resources such as forests and grazing lands (Agarwal 1998; Meinzen-
Dick and Zwarteween 2001; Saxena 2011). As noted above, degradation of common property 
resources, aggravated by climate change, puts women in a more vulnerable position than their 
male counterparts who have alternative income sources. Dependence on ecosystems can lead to 
further insecurities in the context of ecological degradation, not to mention exclusion from the 
management of these resources. For example, Beck and Ghosh (2000) give the example of a 
cooperative which was formed to manage a fishery tank in West Bengal. Although it improved 
livelihoods and conserved the aquatic ecosystem, membership was mostly limited to men. 
Women who had previously enjoyed open access to collect fish, fodder and water lilies were 
now excluded as they were not members and had limited influence over the rule-making process 
(Beck and Ghosh 2000). Community forest management in Nepal has been considered a success 
story in alleviating poverty and enhancing conservation and sustainable development (Uprety et 
al. 2012). However, studies have also shown gender and caste/ethnic disparities regarding forest 
management. For example, the participation level of women in the decision-making body studied 
in 58 community forest users in Nawalparasi, Lalitpur and Baglung was found to be 43%, when 
compared to 58% for men (Uprety et al. 2012). 

Of course, it is important to note again that gender and class intersect, particularly when it 
comes to women’s access to land. Richer households are more likely to have plots of land which 
women can control. In a study from Bangladesh, Ahmad (2012) notes that among income groups, 
women from the nonpoor group had the highest level of adaptive capacity, as determined by their 
asset base, transformative capacity and income, and hence were the least vulnerable. With regard 
to access to, and control over, common property ecosystems as well, there are class and caste 
differences. In the study of community forest user groups in Nepal by Uprety et al. (2012) it was 
found that Dalit men and women had more limited participation level in decision-making bodies.

Access to Finance

Adapting to climate change through investment in new technologies or changing agricultural 
practices invariably requires capital. Women, however, have much more limited access to financial 
resources. As noted above, women have far more limited access to income within the household 
due to lack of landownership, and limited involvement in the marketing of produce. However, 
women in India, Bangladesh and Nepal also face constraints in accessing credit from banks – 
something which is essential for large-scale investments.

Again, this is related to landownership. Without land titles in their names, women lack 
collateral to receive loans from the banks (Ahmad 2012). Nevertheless, there has been a 
growth of microfinance schemes across the region, providing collateral-free loans, phenomena 
which have fundamentally changed women’s access to financial services in rural areas (World 
Bank and AusAID 2007). Holmes et al. (2010), however, find that the impacts of credit on 
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women’s empowerment in Bangladesh have been mixed, while recognizing a significant shift 
in the visibility of women in rural villages. According to Murshid and Yasmeen (2004) women 
sometimes manage to use credit to make small purchases and hold assets in their own names. 
They also make the point that access to loans also has risks for women particularly when the 
loans taken are used and controlled by the men, and women have no say in deciding where and 
how to invest/spend the money, although it is they who are liable for their repayment. World 
Bank and AusAID (2007) also note that microcredit financed activities that women are likely to 
take up (food processing, bamboo craft, livestock) have lower returns than activities that men 
take up (tailoring, rickshaw-pulling and market activities). Similar constraints with microfinance 
schemes for women in the context of Nepal are noted by Rankin (2001). A worrying trend is 
the tendency for women to find themselves in patterns of indebtedness to microfinance banks, 
taking multiple new loans to pay their debts.

In Nepal, poor and vulnerable groups can access microcredit, microinsurance or microsavings 
through membership in user groups or cooperatives formed by nongovernment organizations 
(NGOs) to sustain their livelihoods and cope with negative impact of climate change (ILO 2007; 
Hammill et al. 2008). An IFAD study in Asia has found that women’s access to microfinance 
has provided them with economic empowerment, increased self-confidence and self-esteem 
and bargaining power at the household and community level. In Nepal, it has been found to 
have allowed a 68% increase in decision-making power of women in the areas of maternal 
and children’s health and education, business investments, buying and selling of property and 
decreased domestic violence (Kulkarni 2011). There are however, challenges also. Microfinance 
may provide space for men to use women as new sources of ‘revenues’ as lenders prefer women 
as their clients due to higher repayment rates and reliability (Goetz and Gupta 1996; ILO 2007). 
Furthermore, women borrowers invest mostly on household nutrition, health, children’s education 
and sanitation when compared to male borrowers (Goetz and Gupta 1996; ILO 2007; Hammill 
et al. 2008).

However, some scholars argue that although women are borrowers of money they have less 
control over it due to two reasons; men’s monopoly over the market and gender relations (Goetz 
and Gupta 1996; Kulkarni 2011). Once again the gendered division of labor limits women to 
household activities, giving space for men’s economic control. Gender relations means women 
transfer credits to survive marriage (Hammill et al. 2008). From these arguments it can be 
concluded that women have less access to credit and capacity to invest on household utility 
than men, while market inaccessibility may devoid them of livelihood opportunities and family 
welfare in times of crises. 

Climate funds targeted for vulnerable groups therefore need to be carefully administered to 
bring expected impacts in facilitating adaptation. However, it is important that such initiatives 
identify women’s and men’s specific roles and responsibilities in the community, their access and 
control over resources, their inclusion in decision-making processes, as well as their particular 
capacities and needs in relation to climate change adaptation (Prasai 2010).

In India, various microcredit schemes have also been implemented by both government 
agencies and NGOs, especially in South India. Almost three-quarters of the total microfinance 
clients in India are concentrated in just four southern states: Andhra Pradesh, Karnataka, Kerala 
and Tamil Nadu (Latifee 2006). However, large parts of northern and northeastern states have 
limited coverage. Existing evidence of the impact of microfinance programs on women’s 
empowerment is limited. Research from Bangladesh and India reaches different conclusions even 
when evaluating the impact of the same programs (Kabeer1998). Beyond economic empowerment 
or increased well-being, some of these programs like SEWA and Working Women’s Forum in 
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India are said to have been effective in linking rural women to macro-level gender advocacy. 
This has made women’s informal contribution to economic sectors more visible in national and 
international policy debates (Mayoux 2000).

Access to Education, Information and Social Networks

India and Nepal are still characterized by a wide gender gap in literacy rate despite a sharp 
increase in women’s literacy over the past 20 years (Tables 4 and 5). 

TABLE 4. Literacy rate among men and women in India from 2001 to 2011.
Literacy rate (%)	 Total	 Men	 Women

2001	 64.83	 75.3	 53.6
2011	 74.4	 82.1	 65.5

Source: GoI (2011).

TABLE 5. Literacy rate among men and women in Nepal from 2001 to 2011.
Literacy rate (%)	 Total	 Men	 Women

2001	 54.1	 65.5	 42.8
2011	 60.9	 72.2	 51.4

Sources: CBS (2001, 2011).

In both Nepal and India, these averages conceal disparities among different castes, ethnicities 
and religions (Table 2). In Nepal, Tarai Dalits have the highest rate with 76.4% not going to 
school at all, compared with 62.4% for Muslims, 56.8% for Tarai middle castes and 45% for 
Janjatis. Gender disparities are again high in the Tarai middle caste group, where only 6% of 
the 6-10 year old boys compared to 42% of the girls are not in school (Bennett 2005). In India, 
the 2001 census suggests a Muslim woman has fewer chances to be literate than a Christian or a 
Hindu woman. However, the influence of caste and religion in India was found to be intricately 
linked to individual and community circumstances, such as one’s parents’ education (Borooah 
and Iyer 2005).

Educational levels of girls in South Asia are largely driven by social norms. In Bangladesh, 
education is tightly related to marriage norms and practices. Daughters only ‘belong’ to their natal 
family, both culturally and economically, until they are married (World Bank and AusAID 2007). 
Therefore, parents have few economic incentives to invest in girls’ education. Furthermore, girls 
usually have to stop their education when they get married. Overall, Bangladesh has the highest 
rate of early marriage in Asia and ranks among the highest worldwide. It has been estimated that 
in 2004, 48% of all girls between 15 and 19 years of age were married, divorced or widowed 
(Holmes et al. 2010). In India, Gandhi Kingdon (2002) similarly argues that the gender gap in 
literacy can be explained by parents’ differential treatment of sons and daughters in education 
and women’s role in the society. Parents sometimes believe that a daughter’s enrolment in school 
is not necessary if they are destined to be a housewife (Gandhi Kingdon 2002). In Nepal, a 
primary reason for the gender gap in education is that girls have to work in lieu of their mothers 
in household labor and therefore have fewer opportunities for formal education than boys (Oxfam 
International 2009). Another item of statistics from the Nepal Living Standards Survey in Nepal 
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shows that 31% of rural girls (age 6-24 years) do not attend school at all with the reason being 
listed as ‘help at home’ compared to 13% of rural boys with the same reason.

Climate change also affects women’s education by a complex interplay with existing social 
norms. When climatic hazards deteriorate the livelihood status of a household in Bangladesh, 
marrying off young girls can be a means of shedding some of the financial burden (World Bank 
2010). Such girls are required to abandon their schooling so they can focus on their duties as 
wives. Early marriage was found to be relatively high in drought-prone areas, where there is 
chronic poverty due to crop loss and generally low levels of education (World Bank 2010). 
Early and forced marriages have also risen as a result of climate-induced disasters in Bangladesh 
(Swarup et al. 2011). For example, this was observed in the aftermath of Cyclone Sidr in 2007 
where one interviewee claimed that as many as 50% of the girls in her school left due to marriage. 
In Nepal, changing climate was also found to affect girls’ education by increasing their labor 
burden to gather wood and collect water when resources become scarce. This has triggered school 
dropouts in many areas (Oxfam International 2009; Baten and Khan 2010; Nellemann et al. 2011).

The links between education and women’s ability to use livelihood diversification as a coping 
and adaptation strategy in the face of climate change are not difficult to see. Lower levels of 
education reduce the capacity of women to access information (e.g., about their legal rights to 
hold land titles) and limit their means to interpret that information. Uneducated women and girls 
have also more limited access to resources such as credit or knowledge of new technologies, and 
have a reduced ability to make their voice heard in decision making over resources management at 
home and in the community. This can affect their capacity to understand and to act on information 
concerning climate risks and adaptation options (Prasai 2010). 

In India, men’s and women’s education and literacy levels were found to affect their access 
to information on the weather (Lambrou and Nelson 2010). In Bangladesh, Mitchel et al. (2007) 
found that adopting hybrid seeds requires knowledge and skills that are often lacking in poor, 
remote and marginalized communities. Since women are less likely to have an education and have 
limited access to information, their engagement in activities like this, which might contribute to 
improving their safety, capacity and well-being, is curtailed. Rabbani et al. (2009) believe that 
technology adoption by women is undermined also because culturally, women in Bangladesh, 
especially in rural areas, are reluctant to take any decisions on their own.

Lastly, the impact of education on intra-household decision making in Bangladesh was the 
focus of World Bank and AusAID (2007) which looked at actual education levels of interviewees 
and their attitude to educational equality between spouses. It found that education beyond primary 
level increases the likelihood of women being consulted on major consumption decisions, but 
it is more important for older women whose age may give them an advantage. It is necessary 
to challenge the conventional view that since men interact with the outside world, they possess 
more intelligence and thus have more legitimacy to take decisions.

As women often do not have legal rights or do not take part in formal decision-making 
processes, social networks and informal rights are also of particular importance to them in order 
to secure access to resources and assets (Jackson 1998). In a case study in a village of Orissa, 
India, it was found that social networks and privileged kinship ties were key factors that helped 
upper-caste women to better cope with disasters, notably by providing them adequate shelter 
(Ray-Bennett 2009).
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Access to Markets

Women’s access to markets has an important role in shaping their independence in terms of 
access to cash, which influences their capacity to make decisions on health, education or nutrition. 
Women’s roles in agriculture are significant, e.g., producing homestead crops and looking after 
livestock. In Bangladesh, women’s post-harvest activities are estimated to contribute over 50% 
of value to crop production (Thomas 2004). Yet, fewer than 10% of rural women have access to 
markets, largely because of social and cultural norms which do not allow women to interact with 
men in public. Women are largely dependent on male family members to buy and sell produce, 
restricting their independent economic activities outside the household (Holmes et al. 2010). 
Similarly, a study carried out in 12 villages across six districts of Nepal and India indicated that 
marketing falls into the male’s domain (Nellemann et al. 2011). The prevailing gender division 
of labor implies that women have less direct access to monetary benefits which put them in a 
vulnerable situation accentuated by their ‘landless’ status and formal and customary laws that 
make them devoid of assets to cope with the changing climate (Jones 2010).

The Role of the State

Accessing State Resources

The state plays a crucial role in facilitating adaptation to climate change for communities in the 
Ganges River Basin through mediating in disputes in access to livelihood resources at the local 
level. However, as with accessing the means of production, finance, education and social networks, 
access to state services or having a say in government decision making is not necessarily equal 
for men and women.

Bangladesh is committed to international and national laws, institutions and policies to 
promote gender equality. The country has ratified the UN Convention on the Elimination of All 
Forms of Discrimination Against Women (CEDAW) and agreed to the Optional Protocol in 2000. 
At the national level, Bangladesh has also enacted a number of laws to protect equality of rights 
and opportunities. For example, the Constitution of Bangladesh grants equal rights to women 
and men in all spheres of public life and this has been supplemented by a number of acts and 
ordinances to protect women’s rights. These include the Dowry Prohibition Act of 1980, the Child 
Marriage Restraint Act (amended in 1984) and the Family Courts Ordinance of 1985 (Holmes et 
al. 2010). Although women’s right to freedom from discrimination is a constitutionally entrenched 
fundamental right, it is overshadowed by the operation of traditional ideologies and social norms 
that continue to undermine women’s rights to equality (Holmes et al. 2010).

In Bangladesh, the National Agriculture Policy (MoA 2008) includes commitments to 
women’s access to agricultural extension and their technological empowerment through efforts 
to ensure women’s equal access to agricultural inputs (e.g., seed, fertilizer, credit, education 
and training, information, etc.). The need to ensure women’s access to productive resources, 
inputs, and services is also highlighted in the National Food Policy (MoFDM 2006). The policy 
agenda outlined in the National Strategy for Accelerated Poverty Reduction (NSAPR-II) also 
makes numerous references to ensuring that extension services reach women in relation to crop 
production, including high-value cash crops, and to livestock, fisheries, and forestry, as noted 
by the ADB (2010).

However, Ahmad (2012) notes that access to local public institutions that can help increase 
adaptive capacity in Bangladesh is still gender-biased and, as a result, women are often not able 
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to access information and support. In both rural and urban areas, men are the primary contact 
with all public institutions supporting disaster-risk management (DRM) and climate change, while 
women are the primary contacts with NGOs (Ahmad 2012). Similarly, the study by Rabbani et 
al. (2009) indicates that women’s participation in training related to climate change issues is 
insignificant. According to a recent study, fewer than 10% of women in Bangladesh have contact 
with state institutions, especially those that can help in recovery and adaptation. These include, 
for example, extension and local government services in rural areas and professional associations 
(Ahmad 2012).

Women’s access to public institutions has remained relatively low for several reasons. First, 
despite more progressive laws and policies, extension services are, in practice, still excluding 
women because of persistent beliefs among male-dominated staff. In Bangladesh, most employees 
of governmental service-providing agencies are male, as are field-level workers of the Department 
of Agricultural Extension. In India, it was reported that extension personnel introducing new 
varieties intended for higher drought or heat tolerance rarely speak directly with women farmers 
(Kurukulasuriya and Rosenthal 2003).

Social norms also considerably hinder women’s access to public institutions, support and 
information. Even when extension officers in Bangladesh are willing to interact with women, 
the dominance of men in public life constraints women’s access to state services and cuts off 
their ability to communicate their specific needs and ideas on how these should be met. Ahmad 
(2012) notes that women in Bangladesh have to face restrictions on mobility, which limit their 
access to extension staff and training opportunities. Furthermore, women in rural Bangladesh 
are usually less assertive in front of outsiders and are, therefore, not comfortable in sharing their 
knowledge, findings and learning with male officials (Anwar and Rozario 2012). Moreover, as 
already noted, the few women who are elected to local government bodies (Upazilas and Union 
Parishads) are unable to take the leadership to disseminate local knowledge within their respective 
Upazilas or Unions (Anwar and Rozario 2012).

In Nepal, multiple programs have targeted women farmers. However, according to a study 
in the eastern Nepal Tarai, women’s capacity to form and participate in farmer groups appears 
to be considerably lower than men’s (Sugden 2009). This parallels national-level concerns in the 
Agricultural Perspective Plan-Implementation Action Plan which reports that fewer than 40% 
of participants in farmer groups are women, out of whom only one in four occupies roles in 
their executive committees (The IDL Group 2006). As in Bangladesh, gender ideologies restrict 
women from participating in public life and interacting with men. The latter discourage them 
from joining male-dominated farmer groups and the associated training programs (Sugden 2009). 
Most women felt that it was immediately assumed by farmer group organizers that they were ‘less 
educated’ and thus not suitable candidates to participate in programs, whether or not this was the 
case. Furthermore, the higher work burdens of women, particularly those from poorer classes, 
meant that they would not have time to participate in lengthy group meetings (Sugden 2009).

Khondker (1996) notes that in Bangladesh during natural disasters, the traditional gendered 
social norms (which forbid women from interacting with men who are not family members) and 
gender-insensitive arrangements are two reasons why the majority of women do not go to the 
relief centers. Their decisions also reflect rational calculations to protect their domestic assets. The 
government’s insensitivity towards the social norms within which women must act was seen again 
in the fact that women were not represented in the personnel involved in distributing relief goods. 
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Having a Voice in Decision Making

ADB (2010) cites limited awareness and understanding of women’s rights and needs within local 
government organizations as an important impediment to women’s participation, and thus to 
their ability to ensure essential services are provided. In Bangladesh, the primary units of local 
government, namely Upazilas Parishads (UZPs) and Union Parishads (UPs), have a broad set of 
responsibilities in relation to village development (see next section for details). Despite having 
an important role in identifying the poor for relief and social safety-net programs, their elected 
members and chairpersons (mainly men) were found to have little awareness and understanding 
of women’s rights and needs (ADB 2010).

Despite the provision of reserved seats in UZPs and UPs, women face various structural and 
cultural barriers that limit their capacity to act as effective representatives (Nazneen and Tasneem 
2010). This includes the disapproval and resistance by men, of women taking up such public 
roles, and more general constraints faced by women in a patriarchal social structure.

Hossain and Akhter (2011) note that women remain visibly marginalized and lack functional 
authority at the UZP level. Women’s representatives’ offices are often not centrally located, while 
they face constraints accessing day-to-day office resources by all-male UZP chairs. World Bank 
and AusAID (2007) also note that women members face serious problems in participating in UP 
functions due to resistance by the chairman and other members. These differences meant that 
decisions over contentious issues were left to the (often male) chairman to take. Nazneen and 
Tasneem (2010) also suggest that the gendered division of labor in Bangladesh limits women’s 
time and ability to participate in formal political and planning activities. 

Women are also either wholly absent or present as a form of tokenism in local resource 
management institutions. Prime examples include the Water Management Organizations 
(WMOs) in the coastal polders of Bangladesh, introduced by the government to decentralize 
and democratize the management of water resources and associated infrastructure. Increased 
participation by women is a key theme of the National Water Policy (1999), which includes 
commitments to ensuring an enabling environment for women to play a key role in community 
organizations for the management of water resources. This is also reiterated in the Guidelines 
for Participatory Water Management, issued in 2000 by the Bangladesh Ministry of Water 
Resources which is applicable to all flood-control, drainage, and irrigation projects. The National 
Agriculture Policy also commits the government to facilitating increased participation by women 
in decision making. Research (unpublished) by the International Water Management Institute 
into the performance and workings of WMOs, Water Management Associations and sluice gate 
committees has highlighted the almost total dominance of men despite express legal provisions 
for the inclusion of women in these institutions. The confinement of women’s roles mainly to 
the homestead is again a major factor both directly and indirectly. Men’s attitudes are important, 
and it may be necessary to persuade them to support the involvement of their wives and other 
women. The findings of one survey were that women participated at lower rates in communities 
in which a significant proportion of men objected to the participation of their wives (ADB 2010). 

With regard to irrigation management associations in Nepal, the study by Zwarteveen and 
Neupane (1996) provides evidence of women unconsciously choosing not to participate in the 
association due to culturally embedded ideas of proper gender roles. In India, research conducted 
by Agarwal (2001) on participation in joint forestry management projects indicates that while 
women may be active in all-women community groups, their participation in other mixed 
community-based organizations is generally low. In some cases, women were actively excluded by 
men even though spaces were reserved for women in the local councils (Roy and Venema 2002).
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Participation in Interventions to Address Climate Change and Gender

Inclusion of Men and Women in Planning

In the Ganges River Basin, a number of organizations are involved in implementing climate change 
adaptation projects. Where adaptation activities do exist however, they are often uncoordinated, 
and fail to create conditions that enable and support adaptive strategies based on an understanding 
of differential vulnerability according to gender divisions (Ahmed and Fajber 2009).

In Nepal for example, investments have mostly been made in agriculture, promoting 
technologies to build resilience of farmers, as well as in water management, biodiversity 
management, and capacity building of government officials. Research organizations like World 
Wide Fund for Nature (WWF), Department for International Development (DFID) and Food and 
Agriculture Organization of the United Nations (FAO) are implementing adaptation projects for 
communities (MoE 2010). Climate change adaptation funds mostly transfer support in the form of a 
loan or grant bilaterally, multilaterally or directly through NGOs and international nongovernment 
organizations (INGOs). These funds are then mobilized by the communities in the sectors of 
food security, health, education, and disaster risk reduction as per the National Adaptation Plan 
(NAP) (MoE 2010). Nepal has a strategy for adaptation programs to target the most vulnerable 
groups like marginalized Dalits women, and disabled persons (GoN 2009). Adaptation funds 
are accessed through group membership. However, a study has concluded that Dalit men and 
women have no time to be involved in group activities or their participation is dominated by 
men and women from higher castes (Bennett 2005). To make national climate change adaptation 
policies effective, strong steps must be taken to ensure men and women of poor Dalit and ethnic 
communities can participate to access adaptation funds.

Ayers (2011) suggests that in Bangladesh the framing of adaptation as ‘impacts-based’ in 
the 2008 National Adaptation Programme of Action (NAPA) creates challenges in enabling 
vulnerable people to define their own adaptation priorities. Although the guidelines for NAPA 
development state the importance of “bottom-up, participatory approaches” in developing NAPAs, 
the focus on impacts has resulted in a technocratic approach to identifying risks by first dividing 
analysis into sectorally based working groups, then defining risks as climate change impacts 
geographically and by sector. It is only after this that communities are consulted to verify this 
information. This, in turn, has led to incorrect inferences and assumptions leading to ineffective 
policy responses. Of critical importance also is the failure to change the vision of communities as 
homogenous groups, thereby failing to incorporate spaces for the different communities and their 
specific vulnerability contexts, including intersecting divisions such as gender and age. NAPA, 
for example, makes only a few references to children as being amongst the most vulnerable 
population groups, and the needs of certain vulnerable groups such as adolescent girls are not 
acknowledged (Swarup et al. 2011).

In India, the National Action Plan on Climate Change (NAPCC) recognizes that climate 
change has different effects on men and women, the latter of whom it suggests are the most 
vulnerable. Unfortunately, Ahmed and Fajber (2009) note that this understanding has not been 
translated into NAPCC’s assessment of the mechanisms to support adaptation. This is due to 
the limited availability of gender disaggregated data on climate risks and the relatively poor 
documentation of adaptation programs or the lessons they can provide in terms of building 
resilient communities.
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Voicing Different Priorities for Men and Women

A key challenge for men and women in adapting to climate change is the ability to voice their 
different needs and perceptions in the planning and implementation of initiatives that address 
climate change. In India – and across South Asia – gender identity intersects with other social 
stratifiers such as caste and class (Ahmed and Fajber 2009). Climatic risks often overlay with 
power-laden tensions between different identity groups, making it difficult for vulnerable women 
to voice their concerns, or to participate in planning activities.

Poverty and lack of voice, according to World Bank and AusAID (2007) are the most 
significant barriers to participation. The structure of the decision-making systems – the traditional 
emphasis on elders and men – excludes several categories of individuals from these systems. 
Age is also one of the most important determinants of hierarchy and participation, with younger 
citizens (men and women) often excluded from these decision-making processes. Although WEDO 
(2008) claims that compared to the 1980s, barriers to women’s involvement in decision making 
have been largely removed, it acknowledges that women still face challenges in influencing 
processes that matter most to them.

The limited participation of women is important given that men and women often have 
different needs in the context of climate change. The division of labor between men and women 
implies differences in priorities and perceptions of the reality (Nellemann et al. 2011). For 
example, in a study in the hills in Sankhuswabha District of Nepal by ICIMOD, men considered 
water shortages for irrigation a serious problem while many women viewed sanitation and 
household water access and supply as the most serious issues, a perception linked with their 
responsibility for collecting and carrying water (cf. Nellemann et al. 2011). Similar observations 
were made in areas affected by floods such as Assam and Bihar in India where men related 
disasters to migration while women were concerned by immediate household livelihoods and 
sustenance (cf. Nellemann et al. 2011). The distinct roles and responsibilities of men and women 
in providing food to their families might influence the way climate change has affected their 
livelihoods and their perspectives on potential solutions (Lambrou and Nelson 2010). While it 
is evident that men and women have different priorities or perceptions of the impact of climate 
change, these have been poorly integrated in climate change interventions.

Poor Accounting for Men’s and Women’s Agroecological Knowledge

While the value and potential of local (and especially women’s) traditional knowledge are 
recognized by social scientists, this does not seem to be the case with formal and informal 
planning and decision-making structures at local and national scales. Thus WEN (2010) notes 
that women’s vast knowledge about water resources is often ignored as they rarely participate in 
decision-making structures, and Rahman et al. (2007) lament that this knowledge is rarely taken 
into consideration in the design and implementation of adaptation strategies.

This risk is especially high given that women in rural Bangladesh are marginal groups and 
do participate in decision making and influence policymaking in the same way as their male 
counterparts. As a result, gender-mediated wisdom on climate change adaptation has not been 
considered in the design, dissemination and replication of methodologies (Anwar and Rozario 
2012). In farming communities, knowledge about farming is shared and exchanged in public 
places such as markets, mosques, temples, and shops, etc., spaces which are generally dominated 
by men. Women often feel their voices are ignored in these contexts, being viewed as ‘farmwives’ 
rather than real farmers (Anwar and Rozario 2012). The same authors also point out that society 
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as a whole always ignores the value of indigenous knowledge by continuing to perceive the 
knowledge and practices of women as unscientific or as a hindrance to development. 

Anwar and Rozario (2012), again with regard to Bangladesh, also found that there were few 
initiatives for women to establish linkages with local government institutions so that they could 
play an active role in sharing their knowledge and coping strategies concerning climate change. 
The situation was different in the indigenous communities involved in the study such as the Marma 
community. Here, the village headman and elders take women’s views and opinions into account 
by allocating land to them for farming. This grants them access to, and control over, productive 
resources leading to more efficient use of resources and increased productivity. 

Disaster Preparedness Programs

Another area where women’s participation is limited is disaster-response preparedness. In a study 
from India by Ahmed and Fajber (2009), women reported that during or after a disaster, they are 
not consulted in community-level decision making. In fact, Ahmad (2011) suggests that even 
the local governments of many rural and vulnerable communities had limited awareness of, or 
‘voice’ in, the climate preparedness programs at higher levels of government. Therefore, there 
seems to be a major gap between national programs trying to develop communities’ resilience 
and the local needs of women and men. 

While it may be inappropriate to make generalizations, research by Wong (2009) suggests 
that disaster-preparedness projects can be prone to not appreciating the particular dynamics 
of empowering women since this itself challenges entrenched gendered social structures. The 
research found that in the coastal zone of Bangladesh, women were included in local committees 
largely for practical reasons because most of the men are out at sea. While project organizers 
needed the women to make day-to-day decisions during this time, when men returned they were 
allowed to challenge the decisions and make amendments. Furthermore, the officials from the 
participatory government agency, the Local Government Engineering Department (LGED), felt 
that technical posts should be taken up only by men as women were perceived as either less 
technically competent or lacking interest in certain issues. 

A close examination of the division of labor within the committees also showed that the 
female committee members did not challenge gender inequality and stereotyping (Wong 2009). 
Males would often be in control of external communications, while women did more general 
administrative tasks. Women who were interviewed explained that they were ‘less educated, (and 
have) fewer vocabularies than men,’ so it was better for men to represent the community and to 
liaise with the government officials. This self-exclusion constrained women from building wider 
social networks, and showed the extent to which they rationalize their own subordinate social 
position. The findings by Wong (2009) also suggested that women who did participate were 
not the poorest in their village. The women on the committees had already been active in local 
affairs. In contrast, the very poor women, such as those who were widowed or the disabled, and 
women without sons, had very limited participation. 

Rabbani et al. (2009) also find that participation of females in disaster-risk management 
(DRM) plan/processes in Bangladesh is imbalanced. Over 90% of people interviewed in several 
study sites were not involved in any DRM activities or plans. In the salinity-prone area only 9% 
of respondents were involved in DRM-related activities compared with 7% in the flood-prone 
area and 2% in the drought-prone area. It appears that most of the women involved in the DRM 
activity/plan/committee only join seminars or meetings, and only 12% of them are involved in 
the decision-making process. 
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Conclusions and Ways Forward

Gender, Vulnerability and Climate Change: In Sum

It is clear that men and women are affected in different ways by climate change in India, 
Nepal and Bangladesh. On the whole, the literature suggests that women are rendered more 
vulnerable due to existing social structures. In the context of an entrenched gendered division of 
labor, women face an increased workload both directly, due to climate-induced agroecological 
stress, and indirectly due to male out-migration. Furthermore, when gender-specific livelihood 
activities are undermined due to ecological change, both genders are affected, but the lack of 
alternative income sources for women often causes greater vulnerability, particularly given their 
disproportionate dependence upon livelihoods based on common property resources. However, it 
must be emphasized that the impact of the gendered division of labor on vulnerability is highly 
dependent upon other axes of inequality such as class and caste. Another form of vulnerability is 
related to the health and welfare of men and women, a phenomenon particularly acute following 
frequent natural disasters.

It has also been shown how gendered vulnerability to climate change can be better understood 
if one accounts for the different adaptation capacities of men and women in the context of climate 
stress. First, women’s more limited access to key livelihood resources, namely land, finance, 
educational resources and information can limit the potential for them to diversify their income. 
This is aggravated when women are excluded from, or face discrimination in, accessing state 
services. Second, an important adaptation strategy is migration. While this can offer new sources 
of income, it is often heavily gendered, with most migration in India, Nepal and Bangladesh 
being limited to men. This can also increase the vulnerability of those left behind, particularly 
women-headed households that can be left with a greater workload and more limited resources. 
A final reason for women to face difficulties in adapting is their more limited participation in 
projects and planning to address climate change at both the local and national level.

Ways Forward

The remaining question in this context is how can state and non-state policies and interventions 
support local institutions and foster the local capacity of men and women to equitably adapt to 
climate change?

Secure Land Rights for Women Farmers

It is important for state and non-state actors to raise awareness in communities of women’s rights 
to inherit and buy property. Access to property in women’s names can increase their bargaining 
power within the household, and even their control over agricultural income, allowing more 
diverse climate-smart livelihoods. Even if women cannot acquire land rights, there are other ways 
for women to access the means of production to provide a source of personal income. Kelkar 
(2009), for example, notes that rural microcredit loan programs in parts of Bangladesh have 
enabled women to circumvent these practices by leasing land (largely for growing vegetables, 
not field crops) as well as by taking over the management of fishponds from their husbands. 
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Effective Use of Microfinance

Microfinance can offer opportunities for women’s empowerment to facilitate livelihood 
diversification, but programs should be integrated with appropriate training and extension for 
productive activities. Naved (2000) and Kelkar (2009), for example, look at project interventions 
by donors and NGOs in Bangladesh to assist women to break into the male-dominated aquaculture 
sector, by obtaining user rights over fishponds from the government, by providing training and 
credit. The author highlights the value of group formation which enabled the women to withstand 
the pressure applied by men. Naved (2000) recognizes that an important dimension of this 
mechanism is that it challenges the traditional gender division of labor. When the project was 
proven successful in bringing about financial returns, women’s position within households and 
communities was strengthened. These findings therefore suggest that the ability to collectivize 
and pool capital and bargaining power may be one strategy for women to gain some degree of 
emancipation from the everyday forms of male dominance.

Promote Collective Action

Following on from the last point, it is seen that collective action enables people to move from their 
own individual capacities to collective, systematized action (Raihan et al. 2010). GENDERNET 
(2011) also presents the view that when women band together in a cooperative structure, both their 
economic and social standing in the household improves, increasing the options for livelihood 
diversification in the context of climate change. A case study from Bangladesh shows how women 
have formed an organic farming cooperative and pooled their resources. This has allowed them to 
extend loans to its members to buy seed and other farming inputs without resorting to microcredit 
which, it claims is often inflexible, has an exorbitantly high interest rate attached to it and requires 
repayment to begin immediately, putting enormous psychological pressure on the borrowers.

Valuing Indigenous Knowledge

Over the decades, rural communities have used their indigenous knowledge to reduce their 
vulnerability to past climate variability and change (Rahman et al. 2007). Including this 
knowledge into disaster preparedness and climate change adaptation programs can contribute to 
local empowerment and enhance sustainability. In Bangladesh, Siddika (2008) acknowledges that 
women are at the heart of such adaptation. Women have knowledge of protecting communities 
from flooding by managing and maintaining water sources, building wind-resistant housing, 
planting trees to mitigate erosion, preserving seeds, composting to improve soil quality, and 
conserving safe drinking water. In many communities, women hold the most reliable knowledge 
about promoting food security, preserving threatened food supplies, and ensuring their family’s 
survival in the face of shortages. Anwar and Rozario (2012) provide further illustrative examples 
from Bangladesh, such as the use of sugar to reduce soil salinity, and the raising of cultivable 
land to save it from inundation during flooding and tidal surges. The authors also emphasize 
that women’s relation with, and perception of, their environment, tend to be comprehensive and 
multidimensional.
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Bottom-up Climate Change Adaptation Planning

There is a need for global policy frameworks on adaptation which give adequate attention to local 
perceptions of risk and vulnerability (Ayers 2011). This should give direction to national government 
priorities and program-planning processes. Ayers (2011) notes that the present ‘impacts-based’ 
approach emphasizes external scientific and technological expertise to define climate change 
problems, while formulating technological adaptation solutions. However, such an approach does not 
account for how the impacts of climate change are, in fact, experienced on the ground. Therefore, 
adaptation programs need to be planned, implemented and managed locally wherever possible to 
ensure greater sensitivity to social structures and the different needs and experiences of men and 
women. Ayers (2011) also notes that the framing of risk should be changed so it acknowledges the 
interaction between local drivers of vulnerability and climate impacts, as well as the associated 
factors of culture and social organization that would facilitate or inhibit adaptation options. 

It is crucial that women and other marginalized groups are fully involved in decision making, 
and that their needs are reflected in both policies and interventions. A major reason this has not 
happened is that the processes involved in policy articulation and program development tend to be 
top-down and operate on untested assumptions of what people need, rather than asking the people 
themselves for the information. Effective examples include, for example, the representation of 
women in Union Parishads in Bangladesh which was viewed as tokenistic by some (e.g., World 
Bank and AusAID 2007; Haque 2009), while others (e.g., Nazneen and Tasneem 2010; Hossain 
and Akhter 2011) have recognized the potential this provides for channeling a wide range of 
development and disaster management support from both the state and non-state actors to meet 
diverse needs of men and women.

Importance of Poverty Alleviation and Class

It is clear that gendered vulnerability to climate change intersects with class inequalities, and 
women from marginalized and poor households are often those who face the greatest challenges 
to adaptation. Addressing poverty clearly emerges as being a central condition for successful 
adaptation and mitigation, and several authors have concluded that adaptation can only happen 
through addressing the development gap (Raihan et al. 2010). It is important therefore that 
adaptation to climate change in India, Bangladesh and Nepal goes side by side with interventions 
which seek to address entrenched inequalities. In Nepal, for example, this includes maintaining 
dialogue with government departments to inform debate on critical issues such as land reform 
(Sugden and Gurung 2012).

Tackling Gender Inequality at a Broader Level

Adaptation planning and funding alone however cannot respond to the needs of poor communities 
and women. It also requires strong enabling policies and institutional mechanisms that embed a 
commitment to tackle gender equality across society. For adaptation financing to be effective and 
equitable, legislative and societal commitments to gender equality are essential to allow poor women, 
their families and their communities the capacity to adapt to the adverse impact of climate change. 
Nongovernmental and governmental actors need to advocate for legislation which guarantees equal 
rights for women, such as those relating to inheritance and citizenship rights, while greater efforts 
are required to mainstream gender equality norms within the structures of the bureaucracy.
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