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Abstract
Climate change is impacting the livelihoods and resources of local communities,
and climate induced hazards have increased the vulnerability of communities in
the rural hills of Nepal. The vulnerability to climate change impacts tends to be
greater where the majority of the population are dependent on dryland agriculture
for their livelihoods, and tend to have little adaptive capacity to cope with
changing weather patterns and seasonal variations. While the observed impacts of
climate change have become increasingly severe over the past two decades,
projected scenarios indicate a worsening future.
In Nepal, there is limited knowledge and information available on how specific
climate hazards (such as landslide, drought, flood etc.) are impacting livelihood
resources, which livelihood options are most vulnerable, how climate change is
impacting different groups in society (including wellbeing groups), and how poor
people in rural areas are responding to climate change. An analysis of the
differential impacts of climate change is important in the historically hierarchical
society of Nepal, where extensive poverty exists, based largely on rural-urban,
geographical, gender, and caste/ethnic divisions. Current knowledge of adaptation
needs at the local level is inadequate and fragmented and there is a need to
develop viable and evidence-based climate change adaptation strategies for poor
people.
The role of local institutions is crucial in responding to climate change. The
National Adaptation Program of Action (NAPA) framework prepared by the
Government of Nepal has recognised local institutions such as community forest
user groups (CFUG), irrigation groups and farmer groups as important agencies to
implement local level adaptation activities, and has declared its intention to
allocate 80% of total adaptation funds to these institutions. However, there are
concerns that CFUGs are not always able to achieve their progressive mandate
(e.g. in relation to delivering equity in decision-making and benefit sharing) and
may not provide a viable ‘safety net’ for poor people facing challenges from
climate change. Similarly, the capacity, mandate and willingness of local
institutions to enable the most vulnerable of their communities to manage climate
change adaptation have not been fully assessed.
The research focuses on four key questions to examine: (i) impacts of climate
change for different groups in rural communities; (ii) adaptation practices
(responses) of local communities to the impacts of climate change; (iii) role and
capacity of local institutions to enable poor people to adapt to climate change; and
(iv) roles and functions of Community Forest User Groups (CFUGs) to enable
poor people to adapt to climate change in Nepal.
The research has been carried out in the Lamjung district in the rural middle hills
of Nepal, using four CFUGs as case study units. A mixed method approach was
adopted based on pragmatism using an interpretivist perspective, and followed a
multi-scaled process carried out at community, district and national levels.
Qualitative methods as a primary technique of data collection included: in-depth
interviews (n=74 interviewees); focus group discussions (n=11 events with 117
participants); and participant observation. A household level survey (n=133
respondents) provided supporting quantitative data.
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Participatory wellbeing ranking was conducted to categorize the research
population into four wellbeing strata (well-off, medium, poor and very poor)
based on the relative wellbeing position of households in the community using
local criteria. Vulnerability indicators developed and applied by previous
researchers to estimate livelihood vulnerability were updated in the Nepali context
and applied to estimate livelihood vulnerability according to wellbeing status,
location of villages and gender of household head of the respondents. Quantitative
data was analysed using SPSS and the qualitative data was analysed through a
thematic hierarchical approach using NViVO 10.
Key research findings
While addressing the first research question related to impacts of climate change
for different groups, the research found that climate change has differential
impacts on people’s livelihoods in the research area, varying largely according to
a household’s wellbeing status. Although climate change impacts varied
according to location, occupation, and gender of head of the households,
household wellbeing status was found to be the most significant factor. The
impact of climate change on people’s livelihoods resulted from the combined
effects of climatic and non-climatic factors. Many climatic factors play crucial
roles in increasing uncertainty and risks, though it is hard to differentiate the
impacts of climatic and non-climatic factors as both factors tend to increase
livelihood vulnerability. In essence, social factors experienced by households,
such as exclusion, inequity and marginalisation, determine the extent of climate
change impacts and level of vulnerability of those households.
Although differential impacts of climate change have been reported in previous
studies, this research has further explored and enriched the understanding of
differential impacts of climate change in relations to underlying socio-economic
causes of vulnerabilities. Further, this research finding is important in the context
of climate change policy and institutional frameworks in Nepal which are silent
on differential impacts of climate change, and thus lack any mechanism to
identify the most vulnerable population, and the different policy provisions and
strategies to engage with different wellbeing groups.
In relation to the second research question related to adaptation practices
(responses) of local communities to the impacts of climate change, the research
found that adaptation practices being adopted differ according to household
wellbeing, and are largely governed by access to education, information and
resources within the community. Development of adaptation plans, strategies and
support mechanisms should take account of the different adaptation practices and
needs of households. If such individual situations are not considered, adaptation
responses may be ineffective or even be mal-adaptive. The research also found
that the autonomous, unplanned and reactive nature of adaptation practices being
followed by rural communities can lead to mal-adaptation practices and contribute
to further inequity and unequal power relations. The findings provide in-depth and
micro level knowledge on social implications of mal-adaptation practices caused
by unplanned adaptation responses.

5

The knowledge generated from this research not only supports our understanding
of how climate change contributes to vulnerability, but also how climate policy
and response measures may magnify the effects of many existing drivers of
vulnerability in terms of mal-adaptation and increasing social inequalities.
In considering the third research question related to the role and capacity of local
institutions to enable poor people to adapt to climate change, the research found
that local institutions play a very important role in climate change adaptation, as
the adaptation needs of local communities cannot be addressed without access to
adequate external services, resources and technology. However, the research
findings revealed that local institutions (mainly community based organisations
such as CFUGs and cooperatives) are led by a local social elite who use the
institutional platform to gain and sustain their traditional power and feudal
legacies by making rules in favour of themselves and by developing biased
implementation strategies. As a result, local institutions were not found to be
committed to reducing individual and household level risks and vulnerabilities of
the most vulnerable.
This finding challenges institutional theories and the common understanding of
the roles and functions of local institutions in managing commons and promoting
climate change adaptation. The findings indicate that there is a strong need to
transform policies, provisions, structure, governance and mindset of local
institutions and their leaders, to re-build trust with the poor, and to equip poor
people to enable them in climate change adaptation.
While CFUGs in Nepal have been identified as the institutions with the greatest
potential to support rural communities in climate change adaptation, results
associated with the fourth research question suggest that the current policy
provisions, governance status and reluctance of elite-dominated leadership raise
doubts about the capacity of CFUGs to perform this responsibility. The research
suggests policy reform to expand the role of CFUGs to manage ecosystems
(including soil and water) rather than just forests (and particularly just trees).
Such a focus would contribute to improved food security as local agricultural
production is intrinsically linked with forest productivity, soil and water in the
context of climate change. There is also a disconnect between the planning
processes and outcomes of CFUGs (working with District Forest Office), and
local Village Development Committees (VDCs), which work together with
District Development Committees (DDCs). Policy reform is required to provide
better linkages and coordination between CFUGs and local elected government
(VDCs, Municipalities and DDCs) to deliver improved planning, resource sharing
and mutual accountability. Likewise, there is a need to improve internal
governance of CFUGs, to ensure inclusion, participation, transparency and
accountability, delivering justice and protecting the rights of the most vulnerable.
These findings challenge the understanding promoted by many authors that in
managing commons, local institutions can develop their own institutional
arrangements to manage local resources and to distribute benefits in an equitable
and sustainable way. Indeed this research finds that local institutions can act
against the sustainable and equitable distribution of benefits, so the existence of
local institutions alone does not necessarily lead to desired outcomes.
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Chapter 1- Introduction
1.1 Introduction
Climate change is a global issue which is having an impact on the lives of poor
people in Nepal. The implications of climate change tend to be more severe in
developing countries where the majority of the population are dependent on
dryland agriculture options for their livelihoods, and tend to have little adaptive
capacity to cope with changing weather patterns and seasonal variations. Climate
change has created additional burdens for developing nations, particularly for
those already suffering from poverty and increasingly unsustainable livelihoods.
While the impacts of climate change have been severe over the past two decades,
projected scenarios indicate a worsening future. Current knowledge of the impacts
of climate change and adaptation needs at the local level are inadequate and
fragmented and there is a need to develop viable and evidence-based adaptation
strategies to climate change for poor people, especially in developing countries
such as Nepal.

This research aims to examine how climate change is influencing the livelihoods
of rural communities in Nepal and explores the vulnerability of livelihood options
under threat from climate change how people with different wellbeing status are
addressing the changes and the status of existing support mechanisms for these
communities. In addition, the potential roles of local institutions, especially
Community Forest User Groups (CFUGs), in developing and implementing propoor climate change adaptation strategies in the rural areas of Nepal are explored.

1.2 Research context and problem
Climate change has led to changes in temperature, precipitation, and the frequency
of extreme weather events (IPCC, 2013a). Evidence of extreme weather events
has already been observed globally with flooding (melting glaciers and excessive
rainfall), rising sea levels, landslides, drought and cyclonic storms (Adger et al.,
2003; IPCC, 2013a). Impacts of climate change have been observed and projected
in the areas of agriculture and food security, water resources and energy, forests
and biodiversity, human health, urban settlement and infrastructure as well as
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climate induced disasters (Adger et al., 2004; Cuevas, 2011; GoN, 2010a;
Saunders et al., 2009). The most seriously affected people are the world’s poor
(IPCC, 2007a, 2013a; Pounds et al., 1999) as ongoing poverty, lack of social
safety nets and lack of access to education and health care increase their
vulnerability to climate change (Adger et al., 2003; Smit et al., 2000).

The adverse effects of climate change on Nepal are significant due to the
country’s fragile economy and environment. Significant warming has been
experienced at high altitudes in the hills and mountains of Nepal (Du et al., 2004;
GoN, 2010a). In mountainous areas temperature increases have been higher than
global averages, over the last 100 years (Du et al., 2004). Temperature changes
have been less apparent in the lowland Terai region of Nepal (Du et al., 2004; Ebi
et al., 2007; IPCC, 2007a; Shrestha et al., 1999, p. 2775). Some of the observed
impacts of climate change in Nepal have been: erratic rainfall and the
unpredictable onset of monsoon seasons, glacial retreat, storms, landslides, and
drought (GoN, 2010a). These occurrences have led to crop failure and decreased
food and livelihood security, induced water scarcity, increased prevalence of some
human diseases and increasing income insecurity (Gentle & Maraseni, 2012;
Kohler et al., 2010; Marston, 2008). More than 60 percent of the cultivated area in
Nepal is fully reliant on monsoonal rainfall (CBS, 2008), and unpredictable
weather patterns are affecting production of staple crops (Ghimire et al., 2010;
Urothody & Larsen, 2010). The most vulnerable are poor people, who depend on
dryland agriculture with limited livelihood options and low adaptive capacity in
these circumstances (Mertz et al., 2009). Households dependent on the natural
resource base have been found to be more vulnerable than those whose
livelihoods were based in other sectors (Adger, 2003; Gentle & Maraseni, 2012).

Although climate change is a global phenomenon, the impacts are mostly local
(Adger et al., 2004; IPCC, 2007a). Consequently, adaptation has been considered
both for individuals and as a collective action so that a household or community
group can better utilise its traditional knowledge, social capital and external
support (Adger et al., 2004). Adaptation and coping strategies by the poor in
developing countries are mainly targeted to respond to short term shock events
rather than as strategically planned initiatives, and the responses are autonomous
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and on an ad hoc basis and risking mal-adaptation. Current adaptation polices and
services are often not effective because there is inadequate local knowledge of
drivers of past adaptation efforts and current adaptation practices and the need for
future adaptation (Mertz et al., 2009).

In Nepal, there is limited knowledge and information available on how specific
climate hazards (such as landslide, drought, flood etc.) are impacting livelihood
resources, which livelihood options are most vulnerable, how climate change is
impacting different wellbeing groups and how poor people in rural areas are
responding to climate change. An analysis of differential impacts of climate
change is important in the historically hierarchical society of Nepal where
extensive poverty exists based largely on rural-urban, geographical, gender, and
caste/ethnic divisions (Bennett et al., 2006; Bhatta & Sharma, 2006; GoN, 2011c;
Murshed & Gates, 2005). Differential impacts of climate change on household
and society based on the level of exposure to hazards, the degree to which the
system such as health, food, water is sensitive to and affected by the exposure,
and its adaptive capacity, the system’s ability to withstand or recover from the
exposure, suggest the need to provide different responses to address the nature
and magnitude of vulnerabilities experienced at household and community levels
(Adger, 2010; UNDP, 2007).

The role of local institutions is crucial in responding to climate change adaptation
(Agrawal, 2010; Ostrom, 2010). Institutions can influence the distribution of
climate risk by organising incentives for household and community level
adaptations, and mediating external interventions suited to the local context
(Agrawal, 2010). The National Adaptation Program of Action (NAPA)
framework prepared by the Government of Nepal has recognised local institutions
such as CFUGs, irrigation groups and farmer groups as important agencies to
implement local level adaptation activities, and declared its intention to allocate
80 percent of total adaptation funds to these institutions (GoN, 2010a, p. 21). The
most widespread and well-established local institutions in rural Nepal are the
CFUGs. These have a progressive mandate (e.g. required funds allocation for poor
people, focus beyond local forests) and appear to have the potential to contribute
to climate change adaptation by providing ecological goods and services, socio12

economic benefits and a possible ‘safety net’ for poor people (Paudel et al., 2013;
Pokharel & Byrne, 2009). However, there are concerns that CFUGs are not
always able to achieve their progressive mandate (e.g. equity issues in decisionmaking and benefit sharing) and may not provide a viable ‘safety net’ for poor
people facing challenges from climate change (Nightingale, 2002; Thoms, 2008).
Similarly, the capacity, mandate and willingness of local institutions to enable the
most vulnerable of their communities to manage climate change adaptation have
not been fully assessed.

1.3 Research questions
Based on an extensive literature review and identification of research gaps, this
research has been designed to answer the following key questions:

1.

What are the impacts of climate change for different communities in rural
Nepal?

2.

How are local communities in rural Nepal addressing (responding to) the
impacts of climate change?

3.

What is the role and capacity of local institutions to enable poor people to
adapt to climate change?

4.

How can the local institution of Community Forest User Groups (CFUGs)
enable poor people to adapt to climate change?

1.4 Research framework
The research framework has been designed to explore the role that local
institutions can play in influencing vulnerability that results from the impacts of
climate change and variability, together with the effects of ongoing poverty,
injustice and unsustainable livelihoods. The developer of the framework believes
that the local institutions play a positive role in supporting pro-poor adaptations
by local communities and individuals by structuring climate change risks, by
providing incentives for individual and collective actions and by mediating
external intervention in favour of local communities (Figure 1).
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Figure 1 - Research framework: Role of local institutions to enhance propoor climate change adaptation. Adapted from: Adger, (2003); Agrawal,
(2010); Hahn et al., (2009); IPCC, (2007a); Ostrom, (2009).

1.5 Methodology
The research used a mixed methods approach, based on pragmatism, and
transformative-emancipatory paradigms (Johnson et al., 2007; Tashakkori, 2006).
This approach was selected as a means to bridge the gap between the scales of
social realities, as qualitative methods often explore behavioural aspects of social
life at a micro level (e.g. family or household level), while quantitative methods
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enable investigation of social perspectives at a macro level (e.g. district or
national level) (Bryman, 2006). This approach enhances the validity of the
research findings by using complementary qualitative and quantitative methods,
and enabling triangulation of data from the two methods (McMurray et al., 2004).
Theories from a political ecology perspective allowed analysis of findings to link
across ecological, social and political dimensions.

1.5.1 Data collection tools
The four key research questions were addressed using combinations of qualitative
and quantitative data collection methods. Qualitative data was collected using indepth semi structured interviews with 74 purposively selected interviewees
including community members, district and national level informants, relevant
civil society representatives, government officials and donor representatives; and
11 Focus Group Discussions (FGDs) with purposively selected community
representatives. Household, group and community level actions were observed
and documented using participant observation. In addition, four events using the
Climate Vulnerability and Capacity Analysis (CVCA) framework assisted in
understanding the differential impacts of climate change on people’s livelihoods,
effects of hazards on poverty and the roles of institutions and policies used for
climate change adaptation (Daze et al., 2009).

Quantitative methods included a face to face questionnaire survey conducted with
133 randomly selected household representatives of different wellbeing groups
identified through participatory wealth/wellbeing ranking. Wealth ranking is a set
of techniques designed to categorize a local population in terms of relative
‘poverty’ according to local criteria of wellbeing (Mosse, 1994). Livelihood
Vulnerability Index (LVI) and Livelihood Effect Index (LEI) frameworks were
used to examine the impact of climate change on different wellbeing groups and
on different livelihood assets of the local community (Hahn et al., 2009; Urothody
& Larsen, 2010).

The research was further supported by incorporating relevant meteorological data
on temperature and precipitation from the Department of Hydrology and
Meteorology (DHM), Nepal. Secondary data related to population, poverty, trends
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of crop production and environmental impacts from the Central Bureau of
Statistics (CBS), Nepal was also used. Research data were collected during two
field trips to Nepal - January to April 2012 (four months) and May 2013 (30
days).

1.5.2 Data analysis
Qualitative data was analysed based on the thematic hierarchy approach (King &
Horrocks, 2010) using NViVO 10, and presented in the forms of frequency of
mention, charts, quotes and comparisons. Data generated from the CVCA was
analysed and presented using participatory maps, matrixes, trends and diagrams.
The validity and reliability of qualitative data was ensured through triangulation
of methods and information using various methods (Neuman, 2003). Quantitative
data collected from the randomised household survey was framed by the data
needs of the LVI and LEI frameworks, with this data analysed using the Statistical
Package for the Social Sciences (SPSS). The impact of and response to climate
change for different socio-economic and geographical groups was compared and
the significance of mean values were confirmed using relevant statistical tests.

1.5.3 Research site location
The research was conducted in four Village Development Committees (VDCs) of
the Lamjung District of Nepal. The district is located in the middle hills of
western Nepal where most people depend on subsistence agriculture farming has a
strong relationship with forestry and CFUGs are well established as institutions
involving forest management, community development and social networks. This
district has recently been rated as one of Nepal’s districts most vulnerable to
climate change (GoN, 2010a).

1.6 Expected outcomes of the research
This research seeks to explore the complex nexus between poverty, livelihoods
and environmental policies related to climate change adaptation in rural and
natural resource dependent communities in Nepal. The research seeks to
contribute to knowledge, improved policies and governance arrangements for the
delivery of pro-poor adaptation strategies designed to reduce vulnerabilities and
improve livelihoods of poor people.
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1.7 Thesis structure
This thesis consists of 10 chapters. Chapter one introduces the study, and
presents the theoretical background of impacts of climate change on rural
livelihoods and the role of local institutions in equipping rural people to adapt to
these impacts. Justification of the importance of the research precedes the research
framework and research questions. The research methodology outlines the
research method, data collection tools and analysis and provides a map of the
research location. The chapter also presents expected outcomes and the overall
structure of the thesis.

Chapter two presents background information and theoretical perspectives on the
global context of climate change and climate change in the context of livelihoods
and poverty. Impacts of climate change are presented with a focus on differential
impacts according to geographical regions, occupation and socio-economic
characteristics such as gender and wellbeing. Conceptual and theoretical
perspectives of climate change adaptation are presented, as is the application of
climate change adaptation measures. Finally, climate change in Nepal is
discussed, including major impacts and adaptation strategies in the context of
poverty and socio-economic disparities.

Chapter three introduces the theoretical background of local institutions,
collective actions and the role of local institutions in climate change adaptation.
The chapter further describes the evolution, status and outcomes of community
forestry programs, in particular the potential of CFUGs involved in climate
change adaptation to be one of the largest and most important local institutions in
Nepal in this regard.

Chapter four presents the research methodology. This chapter describes the
paradigms, theories and dimensions of social research and provides a description
of the data collection methods applied in this research. This chapter also describes
research location sampling process and the application of qualitative, quantitative
and participatory methods of data collection. The chapter presents the process of
data analysis, methodological context, and accounts for the researcher’s identity,
ethical considerations and indicates limitations of the research.
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Chapter five focuses on empirical evidence in addressing the first research
question. This chapter presents perceptions and experiences of local communities
in relation to climate change and its impacts on livelihoods with a description of
major hazards and the most impacted livelihood options. An analysis of
differential impacts of climate change is presented, and the most vulnerable
population groups are described on the basis of qualitative, quantitative and
participatory analysis.
Chapter six details evidence in addressing research question two which is “How
local communities in the rural areas of Nepal are adapting to the climate change
impacts and what are the adaptation needs of those communities?”. Individual,
household and collective actions undertaken by different wellbeing groups for
climate change adaptation are presented and analysed. Finally, policies,
institutional arrangements and implementation of climate change adaptation in
Nepal are discussed.

Chapter seven presents a discussion on the roles and functions of local
institutions in climate change adaptation in Nepal, in order to address aspects of
research question three. This chapter provides a description of the governance of
local institutions by the state, civil society and private sector and local
institutional contribution to climate change adaptation by focusing on community
based organisations. The chapter presents an analysis of pro-poor perspectives of
local institutions and finally describes characteristics and functions required in
local institutions to equip the greatest number of vulnerable people to adapt to
climate change.

Chapter eight provides evidence regarding the potential and prospects of the
CFUG, as a most common and important local institution in Nepal, to enable rural
poor communities to adapt to climate change. This chapter details the ongoing
contribution of CFUGs in climate change adaptation, the implementation status of
pro-poor and other affirmative policies by CFUGs and changes required in the
CFUGs for effectiveness in pro-poor adaptation.
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Chapter nine draws together major findings from the results addressing all
research questions and further discussion of key research findings in relation to
existing knowledge. Similarities and contradictions of major findings with global
knowledge are identified and discussed, and policy implications are outlined.

Chapter ten provides major conclusions and theoretical contributions of the
research. The chapter also presents policy implications, recommendations and
future research needs.
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Chapter 2 - Climate change, its impacts and adaptation
2.1 Introduction
Climate change is one of the major global concerns. Changes in temperature,
precipitation patterns and extreme weather events are stimulating natural hazards
and impacting the lives of billions of people. Social impacts tend to be greater in
developing countries where people’s livelihoods are largely weather-dependent,
for livelihood activities such as rain-fed crops, livestock, fishery and forestry.
There have been limited studies in developing countries and thus limited
knowledge on which to project, design and implement climate change adaptation
activities. This chapter presents a review of the current scientific knowledge of
climate change and impacts on the livelihoods of people, on vulnerability and
adaptation strategies.

The following sections in this chapter present the global context of climate
change, evidence for and projections of climate change, climate change in the
context of sustainable livelihoods, poverty and development and impacts of
climate change. Further, it presents theories and understanding of vulnerability,
resilience and adaptation. The chapter concludes by investigating the context of
climate change in Nepal, including country background, impacts and projections
of climate change, and an overview of adaptation practices by rural households
and communities.

2.2 Global context of climate change
The scientific community has provided strong evidence that climate change is
occurring, it will have serious impacts in the near future and the most seriously
affected people are the world’s poor (IPCC, 2013b; Pounds et al., 1999; 2009, p.
32).

According to the United Nations Framework Convention on Climate Change
(UNFCCC, 1992, p. 3) climate change is:
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“A change of climate which is attributed directly or indirectly to
human activity that alters the composition of the global
atmosphere and which is in addition to natural climate
variability observed over comparable time periods”.
The UNFCCC’s definition distinguishes anthropogenic causes of climate change
from climate variability due to natural causes. Climate change has led to changes
in temperature, precipitation, and the frequency of extreme weather events.
Evidence of extreme weather events has been already observed with flooding
(melting glaciers and excessive rainfall), landslides, drought and cyclonic storms
(Adger, 2003; IPCC, 2001).
2.2.1 Evidence of climate change
The global combined average land and ocean surface temperature has increased
over 0.850C from 1850 to 2012 (IPCC, 2013b).The increased warming over the
last fifty years was nearly twice the rate of the past 100 years (Brohan et al., 2006;
Smith & Reynolds, 2005). The recent warming rate has been observed to be
greater over land than over ocean areas. The increase in mean land surface
temperature from 1950 to 1993 is about double that of the ocean surface (IPCC,
2001). The increased warming has been observed in both the earth surface and at
the lower atmosphere above the surface. Over the past four decades, the
atmosphere above 15,000 metres elevation over the surface (the stratosphere) has
cooled in contrast to the surface warming and this provides a rationale to claim
that the observed warming is due to human activities (Thompson & Solomon,
2009). Similarly, the number of days with extreme heat in summer is increasing
and winters are becoming warmer and less snow coverage has been reported
(IPCC, 2012; Schiermeier, 2008).

In addition to global warming, the melting of mountain glaciers, rise in sea level,
increased water vapour content in the atmosphere as well as changes in
precipitation also provide evidence of climate change. There has been a
widespread melting of mountain glaciers globally (Kaser et al., 2006). Strong
evidence of decreasing sea ice amounts have been reported in the northern
hemisphere (IPCC, 2001) and in Antarctica (Velicogna, 2009) at an accelerating
rate. Decreasing snow cover and the extent of land ice indicates a positive
relationship with increasing land surface temperatures (IPCC, 2001).
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A rapid reduction of the size of glaciers in the Greater Himalayas, the largest mass
of ice outside the Polar Regions, has been reportedly related to climate change
(Xu et al., 2009). The rate of global mean sea level rise from 1901 to 2010
remained at 0.19 m (IPCC, 2013b). The rate of sea level rise has been
substantially greater from the 1990s in comparison to the average rate of the 20th
century. The observed change in sea level rise is consistent with the rate of ice
melting and warming (Domingues et al., 2008). The average water vapour content
at both the earth surface and the atmosphere is increasing at 1-2 percent per
decade (Sherwood et al., 2010). The greater intensity of rainfall following
increased humidity has been observed in some regions (Allan & Soden, 2008).
Similarly, greater amounts and intensity of summer rainfall has been experienced
at higher altitudes in the South Asian region (Shrestha et al., 2000).
It has been confirmed that the emission of “greenhouse gases” (GHG) is a major
cause of global warming (IPCC, 2013a). The primary greenhouse gases in the
earth’s atmosphere are water vapour (H2O), carbon dioxide (CO2), nitrous oxide
(N2O), methane (CH4) and ozone (O3) (IPCC, 2013b). Similarly, there are a
number of entirely human-made greenhouse gases in the atmosphere, such as the
halocarbons and other chlorine- containing and bromine-containing substances,
dealt with under the Montreal Protocol. Besides CO2, N2O, and CH4, the Kyoto
Protocol deals with the greenhouse gases sulphur hexafluoride (SF6), hydro
fluorocarbons (HFCs), and per fluorocarbons (IPCC, 2001). In 2005, total GHGs
were estimated at 44,153 million metric tons equivalents which is 12.7 percent
higher than total GHGs estimated in 2000 (Herzog, 2009, p. 1).

The main sources of GHGs cover a wide range, including economic development
activities. Anthropogenic factors such as: (i)carbon pollution from fossil fuels; (ii)
agriculture- mostly from soil and livestock as well as; (iii) land use changesmainly deforestation, are primarily contributing to GHG emissions (Stern, 2006).
Energy related emissions (transportation, electricity and heat, industries and other
fuel combustion) accounted for more than 60 percent of global GHG emissions
followed by over 18 percent from land use changes (mainly due to deforestation)
and 13.5 percent from the agriculture sector (Herzog, 2009). According to the
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IPCC (2013b, p. 9) total Radioactive Forcing (RF) for 2011 in relation to 1750
was 2.29, rapidly increasing after 1970 in comparison to prior decades.

According to WRI, based on 2005 emissions, China ranks as the highest
contributor to CO2 emissions (16.38% of global) followed by the United States of
America (15.72%), countries belonging to the present European Union (12.09%),
Brazil, Indonesia, the Russian Federation and then other countries (Herzog,
2009).The global distribution of emissions has been highly skewed as the 20
largest emitter countries have been responsible for more than 80 percent of global
emissions (World Bank, 2009a). Three of the five highest per capita ranked
emitters have been the Gulf states of Qatar, United Arab Emirates and Kuwait
followed by Luxemburg (rank-4) Australia (rank-5), Bahrain (rank-6) and United
States (rank-7), based on 2005 emissions (Herzog, 2009).

2.2.2 Climate change projections
Climate models and studies indicate that global warming will continue in the
future following increasing emissions of greenhouse gases, mainly carbon dioxide
(CO2).The current concentration of GHG in the atmosphere is approximately 425
parts per million (ppm) of CO2 equivalent and is increasing by 2 ppm each year
(Stern, 2006). It is estimated that the business as usual scenario will lead towards
doubling of CO2 by 2050, and tripling by about 2100, in comparison to the preindustrial emission rate (Meinshausen et al., 2009). The changes in global mean
surface temperature for the period 2016-2035 in relation to 1986-2005 is likely to
be in the range of an increase of 0.3 to 0.70C (Meinshausen et al., 2009).

Reduction of greenhouse gases may decrease global warming in the long term but
the implications of current emissions are to remain for a longer period. The
GHGs, including CO2, remain in the atmosphere for more than 100 years, so even
if GHG levels stabilise now, global warming, rising sea levels and associated
impacts are predicted for a further 100 years (Stern, 2006). To avoid the impacts
0

associated with a global mean temperature rise of 2 C and more, global emissions
will need to peak around 2015 and then decrease (den Elzen & Meinshausen,
2006).
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The major observed and projected impacts of climate change are in the areas of
agriculture and food security, water resources and energy, forests and
biodiversity, human health, urban settlement and infrastructure, as well as climate
induced disasters (Adger et al., 2004; Chaudhary & Aryal, 2009; Cuevas, 2011;
GoN, 2010a; Saunders et al., 2009; UNDP, 2007).

Africa and Asia have been identified as the two most vulnerable regions in terms
of their exposure and adaptive capacity to deal with climate change (IPCC,
2012).The warming throughout the African continent is projected to be above the
global mean average warming (Boko et al., 2007). Mean annual precipitation in
eastern Africa is likely to increase, whereas precipitation in Sahel and southern
Sahara remains uncertain (Christensen et al., 2007). The projected 0.2–0.5°C
increase of temperature per decade in Africa (Commission for Africa, 2005) is
likely to adversely affect livelihoods through impacts on agricultural production,
biodiversity and food, water security and human health.

Warming in Asia is projected to be similar to the global mean average but higher
than average in South Asia and in Southeast Asia (Cruz et al., 2007). Precipitation
is likely to increase in northern Asia, East Asia, South Asia and decrease in
central Asia (Christensen et al., 2007). Regional Climate Models (RCMs) predict
that temperatures in the Indian sub-continent will rise between 3.5 and 5.50C by
2100 (Kumar et al., 2006); and those of the Tibetan Plateau will rise 2.50C by
2050 and 50C by 2100 (Xu et al., 2007). Water and agriculture sectors are most
sensitive to climate change-induced impacts in Asia (IPCC, 2007b). The Stern
Review argued that the costs of urgent action on climate change will be less than
the costs of the impacts of climate change under business as usual (BAU) (Stern,
2006). The Stern review justifies immediate action to limit climate impacts, and
the need for climate change adaptation.
South Asia is a home to nearly 22 percent of the world’s population, including 40
percent of the world’s poor (Aggarwal & Sivakumar, 2011). About 600 million
people in the region survive under USD 1.25 a day (World Bank, 2009a). The
region has a diverse and sensitive geography and the population heavily rely on
agriculture for their livelihoods. The sensitive geography, high intensity of
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monsoon rainfall coupled with high concentration of poverty and population
density rendered South Asia especially vulnerable to climate change (World
Bank, 2009a, 2009b). The countries in South Asia are likely to have increased
exposure to extreme events such as glacier retreat, raising sea levels, floods,
landslides, recession of flat sandy beaches, drought, increased fire risk, water
stress, typhoons and tropical storms (ADB, 2010; IPCC, 2001; World Bank,
2009b)

The glacial melt in the Himalayas and raising sea levels in the coastal areas are a
serious concern and impacts with up-stream and down-stream linkages (IPCC,
2007c). The Himalayas are the water towers for more than 1.5 billion people
living in the flood plains of many rivers in the South Asia (ADB, 2010;
Bajracharya, Shrestha, et al., 2007). Similarly, many of the region’s primary cities
and fertile agricultural lands, “the engines of regional growth”, are located in the
coastal region and vulnerable to sea level raise (IPCC, 2001; World Bank, 2009b).

The impacts of climate change in South Asia are affecting the water resources,
which directly affect agricultural systems and food security (Bartlett et al., 2010).
The crop yield in South Asia is projected to decrease by up to 30 percent by the
mid-twenty-first century (IPCC, 2007a). The population of South Asia is
projected over 2.2 billion by 2050 from the current level of 1.5 billion (World
Bank, 2009, cited in (World Bank, 2009a). The increasing population will have an
additional pressure on resources in the face of projected climate change scenario
(ADB, 2010).

2.3 Climate change in the context of sustainable livelihoods and
poverty
2.3.1 The origin and evolution of Sustainable Livelihoods Approach (SLA)
The concept of sustainable livelihoods and its perspectives and approaches have
been the crux of rural development related research and practices over the last two
decades. The sustainable livelihood concept builds on the experiences and
learning of various development approaches such as the Integrated Rural
Development Approach (IRDA); the Sector Wide Approach (SWAP) and
participatory approaches applied in the fields of gender, natural resource
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management and environmental sustainability (Carney, 1998). The sustainable
livelihoods concept has been grounded in rural development practices for over 50
years and widely practiced in the sustainable management of environmental
services (Scoones, 2009). The sustainable livelihood concept has been based on
work by Chambers and Conway (1992, p. 6) who defined livelihood as:
“A livelihood comprises the capabilities, assets and activities for
a means of living. A livelihood is sustainable when it can cope
with and recover from stresses and shocks and maintain or
enhance its capabilities and assets both now and in the future,
while not undermining the natural resource base”.
The Department for International Development (DFID)/UK adopted the
‘sustainable livelihoods approach’ (SLA) in 1998 following its 1997 “White
Paper on International Development” (DFID, 1999). The approach is peoplecentred and based on the core concepts of people’s livelihoods and their
dynamics. It is participatory, holistic, dynamic, builds on strengths, multi-level
with micro-macro linkages, and sustainable (Ashley & Carney, 1999).

The livelihood approach has been applied in a wide range of rural development
research and in the development field over the last two decades. In addition to
DFID’s sustainable livelihoods approach, development agencies such as CARE,
Oxfam and UNDP also developed livelihood approaches in the 1990s to enhance
their development efforts (Carney et al., 1999). Oxfam adopted the sustainable
livelihoods approach in 1993 to accommodate issues related to environmental
change, globalisation of markets, denial of rights and social inequalities (Eade &
Williams, 1995). Oxfam’s approach was to help marginalised people to have
better access and control over productive resource and to address the structural
causes of poverty and inequality (Carney et al., 1999). CARE developed its
livelihood approach in 1994 with the intention of contributing to household
livelihood security by improving inter-sectoral coordination of its sectoral
activities (Frankenberger et al., 2000). CARE’s approach proposed three (not
mutually exclusive) categories of livelihood related activities: (i) livelihood
promotion; (ii) livelihood protection; and (iii) livelihood provisioning to secure
human, social and economic capitals (Carney et al., 1999, pp. 4-5). The UNDP
adopted an approach to promote sustainable livelihoods in 1995 as part of its
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overall sustainable human development agenda. UNDP’s sustainable livelihoods
approach brought together the issues of poverty, governance and environment,
and employed an asset-based approach to analyse the use of different asset types
(Carney et al., 1999).

Both Adato and Meinzen-Dick (2002) and Scoones (2009) observed a gradual
shift in development efforts through the 1990s from a sectoral approach with a
narrow focus on poverty reduction towards a holistic and participatory approach
to achieve livelihood improvement. These participatory approaches within the
SLA have added value to conventional poverty measures based on income and
consumption to broaden and include multiple aspects of wellbeing such as access
to productive assets, access to education and physical safety, social wellbeing,
economic security and vulnerability to natural disasters (Adato & Meinzen-Dick,
2002).The livelihood approaches developed by different agencies have many
similarities as all approaches are people-centric, are followed by an asset based
approach, and have a focus on poverty reduction and achieving sustainable
livelihoods (Carney et al., 1999; Pokharel et al., 2007). However, DFID’s SLA
approach is the most common, widely tested and globally applied framework,
while application of the approaches developed by these other three organisations
are mostly limited to their own programs. DFID has developed a sustainable
livelihoods framework (SLF) to better present and summarise the concepts of
SLA. The following section will further elaborate and review the SLF with its
provisions, advantages and limitations.

2.3.2 Sustainable Livelihoods Framework (SLF)
The SLF draws on a number of theoretical and conceptual approaches to
development thinking, and in this sense it is more a holistic and synthetic
framework than an entirely new set of concepts (Scoones, 2009).The framework
is an attempt to understand poverty as a multi-faceted concept, covering more
than just economic growth (Krantz, 2001). The SLF is at the core of the
sustainable livelihoods approach which visualizes the context of vulnerability,
livelihood assets, and social, institutional and organisational environments, which
together influence livelihood strategies and define livelihood outcomes (Figure 2).
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Figure 2 - The sustainable livelihoods framework. Source: DFID, (1999)

The SLF, as depicted in Figure 2 is a holistic construct that identifies interactions
and complementarities between various capitals (human, natural, financial, social
and physical) and components for better livelihood outcomes (Scoones, 2009).The
SLA uses its practical tools and methods such as guidance sheets which describe
the application of the approach at different levels (DFID, 1999). The following
sub-sections elaborate the components of SLF.

The vulnerability context

The vulnerability context is shaped by the external environment where
individuals, households and communities face impacts on their assets (Devereux,
2001). These impacts arise from shocks such as conflict, illness, economic crisis
and natural hazards like floods, storms, droughts, pests and diseases; from
seasonality such as changing prices and employment opportunities; and from
critical trends such as demographic, environmental, economic, governance and
technology-related trends (DFID, 1999). The vulnerability context is also guided
by the ‘internal’ environment, of powerlessness (capacity) due to lack of ability
and means to cope with impacts (Serrat, 2008). The understanding and analysis of
vulnerability and its impact on livelihoods can be applied to studies on the
impacts of climate change (Adger, 2006).
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Livelihood assets

The sustainable livelihoods framework recognises that people need assets or
capital to achieve a positive livelihood outcome. The combination and trade-offs
between different human, social, natural, physical and financial assets, illustrated
in the pentagon in Figure 2, help to achieve sustainable livelihoods. Examples of
each asset/capital have been defined as:
 Human capital: Human capital includes the knowledge and skills, health,
nutrition, education, capacity to work and capacity to adapt. Human capital
includes the knowledge, skills, competencies and attributes of human beings
that facilitate enhancement of personal, social and economic wellbeing,
behaviour, emotions and motivation (Sen, 1997). Human capital is not
always tangible because expenditures on education, training and medical
care is also investment in human capital as people cannot be separated from
their knowledge, skills, health, or values (Becker, 1993).
 Social capital: Social capital includes formal and informal groups, networks
and connections (patronage, neighbourhoods and kinship), common rules,
shared values and behaviour, participation, leadership and collective actions.
Climate change adaptation is a dynamic social process and social capital
determines the ability of the particular society to act collectively (Adger,
2003). Social and human capital collectively enhance the efficiency of
natural capital and environmental outcomes (Pretty & Ward, 2001). Social
capital enables a society to effectively interact with other capital assets and
appropriate institutions related to state, market and civil society in
influencing and developing livelihood strategies and outcomes (Bebbington,
1999).

 Natural capital: Natural capital includes the natural resource base and
services such as land, water and aquatic resources, forests, wildlife,
biodiversity and environmental services. The ecosystem goods and services
provide a wide range of direct and indirect benefits to sustain the livelihood
of a majority of the world’s population, especially the poor who depend
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more on natural resources for their livelihoods (Carney, 1998; Scoones,
2009).Natural capital is closely linked to vulnerability status as many
natural disasters and devastating shocks weaken and destroy natural capital.
Natural capital can also contribute to building ecological resilience for
sustainable livelihoods (Brand, 2009; Ekins, 2003).

 Physical capital: Physical capital includes infrastructure (transport, roads,
vehicles, secure shelter and buildings, water supply and sanitation, energy,
communication and information), tools and technology. Physical capital is a
source of production, major livelihood strategy and an indicator of adaptive
capacity for a person, family and society in developing countries (Dulal et
al., 2010). Disasters mostly damage physical capital, and demand financial,
human, natural and social capital for reconstruction.

 Financial capital: Financial capital includes cash, savings, formal and
informal debt and credit, insurances, remittances, pensions, wages as well as
liquid assets like livestock and jewellery (Scoones, 1998). Financial assets
play a very important role in determining livelihood options and strategies
available to people, as these assets are very versatile and easily converted
into other assets (Hammill et al., 2008; Hermes et al., 2011). Financial
capital like cash flows, access to credit and insurances are major sources of
social protection and “safety nets” to poor people for adaptation purposes
(Devereux, 2001; Pierro & Desai, 2008).

The application of SLF implies understanding of the interaction between all five
livelihood asset/capitals, rather than viewing them in isolation, to determine the
overall sustainability of livelihoods ((DFID, 1999; Scoones, 2009). For example,
Adato and Meinzen-Dick (2002, p. 2) illustrate this point in the following quote:
“…membership in a social group (social capital) may be
necessary for access to rights (political capital) and land
(natural capital), which is necessary for access to credit
(financial capital), which, in turn, is needed to purchase inputs
to take advantage of a new technology”.
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Transforming structures and processes

The structures and processes indicated in Figure 2 include formal and informal
institutions, organisations, social norms, services, policies and legislation and
implementation actions. Overarching structure and processes provide incentives to
people to make their choices, allow and deny access to resources, and influence
power relations. Institutions, policies and legislation determine access, terms of
exchange between different types of capital, and returns to any given livelihood
strategy (Shankland, 2000). Structures can be described as the “hardware” (private
and public organisations) that sets and implements policy and legislation, delivers
services, purchases, trades and performs all manner of other functions that affect
livelihoods (DFID, 1999). Processes are considered as “software” and they
determine the way in which structures and individuals operate and interact (DFID,
1999). Important processes for livelihoods are policies, legislation and institutions
as well as culture and power relations. This component is a concern and a matter
for criticism of SLF by many researchers and practitioners, as the framework
makes no mention of institutional, social and political transformation (Pokharel,
2010).

Livelihood strategies

Livelihood strategies comprise the range and combination of activities and
choices that people undertake in order to achieve their livelihood outcomes.
Access to assets affects the strategies that people adopt. Structures and processes
in a given society also provide opportunities and constraints to select from
strategies. According to the DFID livelihood strategies are linked to vulnerability
(1999):
“More choice and flexibility that people have in their livelihood
strategies, the greater their ability to withstand or adapt to the
shocks and stresses of the vulnerability context”.
When considering livelihood strategies and issues related to the sustainable
livelihood approach, it is important to recognise that people compete (for jobs,
markets, natural resources, etc.), which makes it difficult for everyone to achieve
simultaneous improvements in their livelihoods. Analysis of livelihood strategies
is required to assess adaptive capacity to climate change, as diversified livelihood
strategies generally enhance the coping/adaptive capacity of households and
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communities in an agriculture-based rural livelihoods context (Adger et al., 2004;
Hahn et al., 2009).
Livelihood outcomes

Livelihood outcomes are the results of livelihood strategies. Preferable livelihood
outcomes have been considered to include more income, increased wellbeing,
reduced vulnerability, improved food security, sustainable use of natural resources
including secured property rights to natural resources, and dignified human life
(DFID, 1999). More income includes cash income as well as economic
sustainability of livelihoods. Increased wellbeing includes mainly non material
goods like self-esteem, health status, access to services and sense of inclusion.
Reduced vulnerability includes overall social sustainability and better resilience,
through an increase in asset base in the vulnerability context. Livelihood
outcomes provide a basis to measure the overall success of livelihoods-based
programs.
Limitations and critiques of the sustainable livelihoods framework (SLF)

Ashley and Carney (1999) highlighted the application, effectiveness and
limitations of the SLF in development activities. One of the major limitations of
the framework is its neutral approach to power issues. This understanding
undermines and contrasts with the important role of unequal power relations
which is widely considered as one of the major underlying causes of poverty
(Ashley & Carney, 1999). Clark and Carney (2008) criticised the SLF for its
approach of addressing many components at a time, which makes the framework
too broad and superficial rather than providing an in-depth analysis of specific
issues. The SLF assumes that development efforts should have a holistic focus
and interaction, and that collaboration between components can only result in
sustainable solutions. However, in practice, activities are often restricted to a
single sector, thus limiting the use of the SLF (Clark & Carney, 2008).

The focus of the SLF tends to be at the micro level and less emphasis has been
placed on macro level assets and overall context. The potential exists for broader
impacts by influencing macro level institutions such as state agencies and
international community (Collier, 2007; Krantz, 2001).
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SLF was applied in the semi-arid region of Andhra Pradesh (AP), India to
understand farmers’ adaptability to climate variability. Studies revealed the
framework was not easily used in practice (Reddy et al., 2010). Research
suggested that further elaboration of the SLF is required to make data collection
tools and processes relevant to the local context (Reddy et al., 2010). Adato &
Meinzen-Dick (2002) examined the application of the SLF in agricultural research
and development based on five case studies in Bangladesh, Kenya, Zimbabwe and
Mexico. The research identified the limitations of the SLF as: lack of integration
of culture, power, and history; and inadequate analysis of social differentiation
based on gender, ethnicity and class (Adato & Meinzen-Dick, 2002).
Norton and Foster (2001) assessed the contribution and value of the SLF to
poverty reduction by reviewing the use and relevancy of the SLF in developing
and implementing poverty reduction strategies. The SLF was found to be highly
applicable at the micro level, however limitations were observed on the way in
which micro level concerns were linked to macro policy to address issues of
politics and of power and authority (Norton & Foster, 2001). Likewise, the SLF
has been criticized for an overemphasis on the notion of self-help for the poor and
an under-emphasis on macro-economic and political issues (Toner & Franks,
2006; Toufique, 2001). Hahn et al. (2009) find that for a comprehensive
assessment of livelihood risks resulting from climate change, the SLF is limited in
how it addresses issues of sensitivity and adaptive capacity to climate change.
This review of limitations and critiques of the SLF in the climate change
adaptation context has been applied in this research when developing
questionnaires and indices for LVI and LEI.
2.3.3 Poverty and climate change
Reduction of vulnerability of individual and society to climate change is closely
linked to poverty reduction, as poverty is both a condition and determinant of
vulnerability (Brown, 2011; Tanner & Mitchell, 2008a). Poverty is usually
understood as an individual’s or household’s inability to obtain basic goods and
services where income and consumption are the basic parameters (Coudouel et al.,
2002). Common definitions of poverty, whether a relative or an absolute measure,
are based on economic issues and rely on an income line to separate the poor from
the non-poor (Coudouel et al., 2002; Curwood & Eckerle, 2009). However, an
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understanding of poverty has extended beyond income to include factors such as
assets, resources, social inclusion, and access to opportunities, which are
considered to define poverty in a different context (Curwood & Eckerle, 2009).
Basic capability enhances people’s ability to question, challenge, propose and
influence new actions, thus enhanced capabilities are seen as requisites for a
person to be more productive in order to earn a greater income (Sen, 1999).
Sen (1999) further argues that individual freedom is a basic building block for
individual and societal development. He proposes two approaches of freedom;
first the normative approach where success of the society is evaluated based on
substantive freedoms of the members in the society, and the second where
freedom is a principal determinant of individual and social effectiveness. Greater
freedom enhances individuals’ ability to demonstrate personal potential, as well as
influencing society toward development. Linking with the concept of social
justice, poverty is also defined as the “inability to participate, due to inadequate
resources” (Whelan, 2007, p. 212).
A multidimensional perspective on poverty includes a broader picture of
deprivation, social variables, relationships and structural dimensions (Curwood &
Eckerle, 2009; Frye, 2008; Green & Hulme, 2005). Poverty has also been
understood and defined from different perspectives such as the radical perspective
which sees poverty as an inherent element of capitalist development (Milonakis &
Fine, 2009), while according to neoliberals, poverty persists because of obstacles
to capitalism and markets (Dollar & Kraay, 2002). The United Nations
Development Programme (UNDP) uses a combination of social and economic
indicators to better capture the crucial elements of poverty. For example, the
Human Development Index (HDI), a common indicator that the UNDP is
applying globally to measure poverty, is based on three indicators: life expectancy
at birth, educational attainment (combination of adult literacy and combined
primary, secondary and tertiary enrolment ratios), and standard of living
(Misturelli & Heffernan, 2008).
Poverty is not accidental, rather it is a result of inequity, discrimination and
unequal power relations in society based on class, caste, gender and geographical
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origin (Mosse, 2010). Chronic poverty passes from generation to generation and
forms a continuing cycle of deprivation (Bhatta & Sharma, 2006; Hickey &
Bracking, 2005; Hulme & Shepherd, 2003). From a poverty perspective, the
Millennium Development Goals (MDGs) have been developed as a set of
indicators that reflect the multidimensional nature of poverty, and are also used as
a development tool. Table 1 provides a nexus between climate change, its impacts
on poverty and MDGs.
Table 1 - Potential impacts of climate change on poverty and the MDGs
Changes in climate,
variability, extreme
events, and sea-level
rise
Increased temperature
and changes in
precipitation reduces
agriculture and natural
resources

Impacts on
poverty

Lowered
industrial output
and
labour
productivity,
high
inequity,
impacts on trade,
and fiscal and
Change in precipitation, macro-economic
run-off and variability
burdens lead to
leads to greater water
reduced
stress
economic growth

Increased incidence or
intensity of climate
related disasters leads to
damage to
infrastructure

Reduced
productivity and
security of poor
people’s
livelihood assets
and
reduced
access for the
Temperature, water and poor to their
vegetation changes
livelihood assets
contribute to increased
prevalence of disease
Less
effective
coping strategies
among the poor,
and
increased
vulnerability of
the poor people

Impacts on eight Millennium
Development Goals
1. Eradicate extreme poverty and hunger: Food
security jeopardized; more intense disasters
threaten livelihoods
2. Achieve universal primary education: More
vulnerable livelihoods mean more children
engaged in employment; infrastructure damage
from disasters
3. Promote gender equality: Women make up
two-thirds of world’s poor and are more adversely
impacted by disasters
4. Reduce child mortality: Children more
vulnerable to malaria and other diseases, which are
spread more widely by climate change
5. Improve maternal health: Pregnant women
particularly susceptible to malaria
6. Combat HIV/AIDS, malaria and other
diseases: Increased prevalence of mosquito-borne
diseases
7. Ensure environmental sustainability: Climate
change indication of unsustainable practices. Move
towards more energy-efficient model of
consumption, loss of biodiversity
8. Promote global partnerships: Wider forums
must acknowledge the role of climate change in
impacting MDGs

Source: IPCC, (2007b); Tanner and Mitchell, (2008a).

However, climate change has become an additional burden and difficult challenge
to efforts to reduce poverty and to achieve the MDG goals by adversely impacting
the assets and capability of the poor (Tanner & Mitchell, 2008a).

35

2.3.4 Climate change and development efforts
The links between climate change and development were highlighted at the World
Summit on Sustainable Development, Johannesburg, 2002, emphasizing the need
to mainstream climate change into development planning and decision-making, to
ensure the climate change agenda is included in the long-term sustainability of
development activities (Agrawala, 2004). Sustainable development can reduce
vulnerability to climate change because vulnerability depends on access to
economic, ecological, social and human resources, effective institutions,
governance and infrastructure (Ayers & Huq, 2009; Dodman et al., 2009).

For many rural communities, adaptation and development are synonymous in
places where income generation and livelihood diversification are basic factors in
developing resilience and reducing vulnerability (Bartlett et al., 2010). The World
Bank’s world development report (2010b) highlights the urgency of the
integration of adaptation into climate-smart development. Schipper (2007) argues
vulnerability reduction should be integrated into development policy, rather than
the formulation of explicit adaptation strategies. The adaptation approach only
focuses on climate impacts, whereas vulnerability reduction approaches address
the underlying causes of vulnerability. Sen (2003) classifies household
vulnerability based on three major factors: (i) crisis factors such as natural
disasters and health hazards; (ii) lifestyle factors such as increased dependency;
and (iii) structural factors such as unemployment and poor access to credit.

The links between development, adaptation and vulnerability is discussed in the
context of climate change adaptation. McGray et al. (2007) suggest that
development and adaptation are complementary objectives, and propose four
categories of adaptation activities in: (i) addressing the drivers of vulnerability;
(ii) building response capacity; (iii) managing climate risk; and (iv) confronting
climate change. Vernon (2008, p. 32) claims the need for pro-poor adaptation,
which is defined as:
“important actions that reduce the vulnerability of poor people
to climate change, or actions that reduce the vulnerability of
poor people faster than non-poor”.
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Although poverty and vulnerability are closely related, they are not synonymous
(Brown, 2011). Poverty reduction does not mean reducing the vulnerability of the
poor always and automatically, thus there is a strong need in any poverty
reduction strategy to consider factors that affect vulnerability of the poor (Adger
et al., 2003; Eriksen et al., 2007).

Issues related to mainstreaming climate change adaptation became the agenda at
the UNFCCC’s 7th Conference of Parties (CoP) in Morocco in 2001, and it was
decided that special support should be given to the group of Least Developed
Countries (LDCs) for the development and implementation of National
Adaptation Programs of Action (NAPAs) (Burton & Lim, 2005; IPCC, 2007a).
The initiatives emphasize climate-smart development rather than implementing
adaptation and development as a separate strand of development. The NAPAs are
expected to contribute to national development policies and programs as well as to
link climate change with poverty reduction and development (Michaelowa &
Michaelowa, 2007). However, climate change adaptation is not well linked to
poverty reduction strategies in developing countries and environmental issues are
not well incorporated in most of the Poverty Reduction Strategy Papers (PRSPs)
(Bojö & Reddy, 2001).The success of PRSP targets as well as MDGs are critically
dependent on successful adaptation to climate change (Davidson et al., 2003). A
need has been demonstrated for mainstreaming climate change adaptation into
poverty reduction and development programs and strategies.

2.4 Impacts of climate change
2.4.1 Major impact areas
Recent studies show that temperature rises above 20C will be difficult for societies
to cope with, and will likely lead to major societal and environmental disruptions
(Richardson et al., 2009). Studies project that 1.0 to 1.50C rises in temperature
would be expected to increase water stress in many parts of the world (Steffen,
2009), and a 20C rise in temperature could cause 5-20 percent reductions of cereal
grain yields in South Asia, South East Asia and Sub-Saharan Africa (Richardson
et al., 2009). The associated projected sea level rise poses a threat to over 630
million people, 10 percent of the global population and 13 percent of the global
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urban population, who live in low lying coastal regions within a 10 m elevation of
sea level (McGranahan et al., 2007).

The Human Development Report (2007/8) claims that the consequences of
climate change in the next 50-80 years will include: an additional 600 million
people will be affected by malnutrition; an additional 1.8 billion people will be
living in a water-stressed environment; over 300 million people will be
permanently displaced, due to rising sea levels; and an additional 220-400 million
people could be exposed to malaria worldwide (UNDP, 2007). Dell et al. (2009),
used cross-sectional data from 134 countries to examine the effects of temperature
on GDP. They found that each additional degree Celsius warming could be
associated with an 8.9 percentage reduction in per capita GDP.

The risks and impacts associated with climate change have been interpreted in
different contexts. Nagy et al. (2006), in a study on the potential impacts of
climate change in Latin America and the Caribbean, placed the effects of climate
change into three broad areas as – income effects, human development effects,
and environmental effects. Using this typology, agriculture would be income
sector most affected by temperature and rainfall variability, followed by the
energy and infrastructure sectors. Scheraga and Grambsch (1998, p. 89) grouped
the potential impacts of climate change into the following categories:
 Health: weather related mortality, infectious diseases, and air quality
respiratory illnesses,
 Agriculture: changes in crop yields and irrigation demands,
 Forests: changes in forest composition and shift in the geographic range of
forests,
 Water resources: changes in water supply and water quality, increased
competition for water,
 Coastal areas: erosion of beaches, inundation of coastal areas, costs to
defend coastal communities, and
 Species and natural areas: shifts in ecological zones and loss of habitat
species.
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Preston et al. (2006) highlighted climate change impacts in five major areas as:
coastal communities, ecosystem and biodiversity, infectious disease and heatrelated mortality, water resources, agriculture and commercial forestry, and
regional economies.

2.4.2 The socially differential impacts
One of the major concerns associated with impacts of climate change is the
vulnerability of different people to the negative impacts of extreme weather – with
poor people typically the most vulnerable (Agrawal & Perrin, 2008; Hedger et al.,
2008; Tubiello & Fischer, 2007; UNDP, 2007). The Millennium Ecosystem
Assessment (2005, p. 13) argued:
“...the degradation of ecosystem services is harming many of the
world’s poorest people and is sometimes the principal factor
causing poverty”.
Although all human societies and activities are sensitive to climate change, many
coping strategies demand sound technology and better resources to address
differential vulnerability of people in different parts of the globe (Adger et al.,
2003). The vulnerability of an individual and a society is largely determined by
access to and entitlement or control over resources by individuals and society
(Adger, 1999; Sen, 1999; Sen, 1981). High levels of poverty, limited access to
assets, greater dependence on climate sensitive sources of income, lack of social
safety nets and low access to basic services like education and health care
ultimately increase vulnerability to climatic change in the developing world
(Adger, 2003; Smit et al., 2000; World Bank, 2010b).

Developing countries, particularly in Asia and Africa, experience higher
vulnerability to the impacts of climate change (ADB, 2010; Mertz et al., 2009;
World Bank, 2009b). Vulnerability to the impacts of climate change are greater
in: (i) coastal regions (McGranahan et al., 2007); (ii) natural resource dependent
community based areas (Agrawal & Perrin, 2008; Paavola & Adger, 2002); (iii)
mountain regions, based on geography and remoteness (Kohler et al., 2010;
Macchi et al., 2011; Pradhan et al., 2012); (iv) societies based on class
differences, impacting the poor and marginalised (Adger et al., 2003; Mirza,
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2011); and (v) societies where women experience discrimination based on gender
differences (Terry, 2009; Thomas et al., 2007). Climate change impacts are also
expected to disproportionately affect the poor, young, elderly, sick, and other
marginalised populations (Kasperson & Kasperson, 2001).

The poor in the developing world are already facing and are more likely to suffer
from, the impacts of climate-change-induced extreme events (Adger et al., 2003;
Dulal et al., 2010; Hedger et al., 2008; IIED, 2004; Tubiello & Fischer, 2007;
UNDP, 2007; Urothody & Larsen, 2010). This is mainly because: (i) the current
and projected physical impacts are relatively higher in developing countries with
high temperatures and low precipitations; (ii) the economy and livelihoods of a
large proportion of the population of developing countries depend on agriculture,
a very sensitive sector to climate change; (iii) there is a high proportion of poor
with lower adaptive capacity; and (iv) there is low economic and technical
capacity of the countries to adapt to climate change (Mertz et al., 2009).

The impact of climate change also depends on gender relations, especially in
developing countries. Women face many gender specific barriers that limit their
ability to cope with, and adapt to, climate change related vulnerabilities and
stresses (Terry, 2009). IPCC (2012) recognises that gender roles and relations
shape vulnerability and capacity to adapt to climate change. Rural women in
developing countries are often dependent on weather-sensitive natural resources
for their livelihoods and bear responsibility for collection of water and fuel,
livestock rearing and other agricultural works (Thomas et al., 2007). Gillard
(2012) mentions unequal power relations as one of the major drivers in defining
people’s vulnerability to natural hazards and experiencing the negative effects of
climate change.

Increased climate variability is making agriculture unpredictable, and water and
fuel scarcer resources, which further increases the stress on women in fulfilling
their responsibilities (Denton, 2000). The women’s workload is further increasing
in rural areas where men mostly migrate for employment (CARE, 2010; Nelson et
al., 2002). The higher vulnerability of women in comparison to men, in general, is
also due to their limited access to resources, biased gendered divisions of labour,
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limited physical mobility, and the inadequate role of women in household and
community level decision-making (Gustafson, 1998). For example, the 1991
Bangladesh cyclone killed many more women and girls than men and boys
(Terry, 2009), as many women and girls did not leave their houses during floods
because of cultural constraints on women’s mobility, and because those who did
leave were unable to swim (Röhr, 2006). Fordham (2003) believes that the key
contributing factors for the differential vulnerability of women in the context of
natural hazards in South Asia are high levels of illiteracy, minimum mobility and
issues related to ownership over productive assets such as land.

Consideration of gender issues in climate change adaptation is crucial in the
context of Nepal where women headed households are increasing (GoN, 2012b).
The increasing trend of labour migration from the rural areas has increased
feminization in agriculture and increasing roles and burdens of women in
agriculture and other social activities in the communities (Adhikari & Hobley,
2011).

Emerging evidence indicates that adaptation and coping strategies by the poor in
developing countries are highly variable, and local-level studies are needed for
development policies to be more effective (Smit et al., 2007). The majority of the
research on climate change is being done in the North (IPCC, 2007b), and there is
less focus on research in the South where there is a distinct lack of knowledge and
information to develop models based on regional and local micro-climatic
variations (Nightingale, 2009). Similarly, the human and social dimension of
climate change is another poorly understood aspect of the global climate change
debate (IPCC, 2007a; Roberts & Bradley, 2007; UNDP, 2007).

2.5 Climate change adaptation
2.5.1 Background and origin
Responses to climate change are categorised as mitigation (addressing the causes)
and adaptation (addressing the effects) of climate change. The instigation of the
IPCC (1988) and the UNFCCC (1992) were two critical milestones for scientists
and policy makers in understanding climate change and attempting to address
effects and causes of climate change.
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The UNFCCC (1992) directs interested parties to consider integrating climate
change adaptation into their programs as stated in Article 4.1 (b) and 4.1 (e) as
follows:
“Formulate, implement, publish and regularly update national
and, where appropriate, regional programs containing measures
to mitigate climate change …and measures to facilitate adequate
adaptation to climate change” (Article 4.1b)
“Cooperate in preparing for adaptation to the impacts of climate
change; develop and elaborate appropriate and integrated plans
for coastal zone management, water resources and agriculture,
and for the protection and rehabilitation of areas, particularly in
Africa, affected by drought and desertification, as well as
floods”(4.1e)
The UNFCCC also highlights three areas where decision-makers are to assess the
pace of progress toward this goal: (i) “allow ecosystems to adapt naturally to
climate change, (ii) ensure that ‘‘food production is not threatened’’, and (iii)
enable ‘‘economic development to proceed in a sustainable manner’’(UNFCCC,
1992, p. 4).

The UNFCCC (1992) remained a critical document to promote adaptation actions
where managing climate change was mainly focused on mitigation by reducing
greenhouse gas emissions at the source, or increasing carbon sequestration
through reforestation and better land use management (Ayers & Huq, 2009;
Kates, 2000). Adaptation requirements and funding mechanisms for developing
nations were formally recognised in the seventh CoP of UNFCCC in 2001 and
were further explored in the Delhi Declaration from the eighth CoP in 2002
(Adger et al., 2003). The IPCC recognised and presented the interaction and
potential synergies between mitigation and adaptation for policy decisions (IPCC,
2007a). In the 13th CoP of the UNFCCC, adaptation has been recognised as one of
four steps of the “Bali Roadmap”, which paves the way for a post-Kyoto policy
framework to include adaptation alongside mitigation, technology cooperation,
and finance (Ayers & Dodman, 2010).
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2.5.2 Concept and definitions of adaptation
Several studies have shown the importance of adaptation strategies to cope with
climate change (Adger et al., 2003; Hulme & Shepherd, 2003; IPCC, 2001; Smit
et al., 2000). Adaptation is a planned approach that deals with adjustment to
socio-economic and ecological systems in relation to climate change and its
consequences (Smit et al., 1999). According to the IPCC (IPCC, 2007a)
adaptation is:
“Adjustment in natural or human systems in response to actual
or expected climatic stimuli or their effects, which moderates
harm or exploits beneficial opportunities”.
According to the IPCC (2007a), adaptation practices can be differentiated by:
spatial scale (local regional and national); sector (water resources, agriculture,
tourism, public health); type of action (physical, technological, investment,
regulatory, market); actor (national or local government, international donors,
private sector, NGOs, local communities and individuals); climatic zone (dry
land, flood plain, mountain, arctic); and level of country (least developed middle
income and developed countries).

Based on timing of responses, adaptation may be anticipatory (proactive),
concurrent (during) or reactive (responsive) (IPCC, 2001). Similarly, adaptation
can be short-term or longer-term based on the temporal scale; local or widespread
based on spatial scope or institutional context; and technological, behavioural,
financial, institutional and informational based on the form of adaptation (Smit et
al., 2000). Climate change adaptation can be autonomous or spontaneous based on
how responses are planned, or deliberate or reactive to climate stimuli without a
planned action (IPCC, 2001; Smit et al., 2000). However, the IPCC (2007a)
highlights that adaptation measures, including planned adaptation initiatives, are
seldom undertaken in response to climate change alone. Rather they are embedded
within broader sectoral initiatives.

Adaptation is also viewed differently from ecological and social perspectives. In
ecology, adaptation refers to the changes by which an organism or species
succeeds in its environment (Lawrence, 1995). The social concept of adaptation
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emphasises the need to take broader elements of vulnerability into account, such
as human security, empowerment and access to natural resources (Klein et al.,
2007; Swift, 1989). According to Adger (2003), adaptation is a dynamic social
process and the ability of societies to adapt is determined, in part, by the ability to
act collectively. Nightingale (2009) understands adaptation as a political process
that involves social capital and power relations. Nightingale (2009) further argues
that there is a need to consider how social and ecological systems co-merge to
understand adaptation as a contested, negotiated and power-laden process.

Adaptation has also been reviewed and compared as incremental or
transformational, based on the limitations of adaptation. Transformational
adaptation acknowledges that incremental adaptation is not sufficient to meet
increasing demands for climate change adaptation. Transformational adaptation
demands critical re-evaluation of existing structures, institutions, habits and
priorities, in the context of climate change risks and vulnerabilities (Dow et al.,
2013; Pelling, 2011; Rickards, 2013) to enhance the scale or intensity of the
adaptation, to provide new adaption options to a particular area, and to transform
places and shift locations (Kates et al., 2012).

Vulnerability and adaptive capacity

The term vulnerability has been originally derived and rooted in geography and
natural hazards disciplines (Fussel, 2007). However, it has gradually grown as a
key element of research in various disciplines such as ecology, economics,
anthropology, livelihoods and development, and poverty (Adger, 2006; Fussel,
2007). Vulnerability approaches developed within different disciplines have been
applied in understanding and analysing climate change vulnerability, as climate
change presents multi-scale problems including diverse actors, multiple stressors
and multiple time scales (Adger, 2006; Oreskes, 2004). Vulnerability research has
been approached in several ways such as the risk-hazard approach, pressure and
release approach, resilience approach and integrated approaches (Adger, 2006;
Fussel, 2007; O'Brien et al., 2007). The risk–hazard framework is based on
technical literature related to risk and disaster management, and conceptualises
vulnerability as a relationship between an exogenous hazard to a system and its
adverse effects (Burton, 1997; Burton et al., 1993; Dilley & Boudreau, 2001). The
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pressure and release model defines vulnerability linking types of physical hazards
with underlying causes of vulnerability from the political economy approach
(Blaikie et al., 1994; Pelling, 2003). The political economy approach is based on
poverty and development literature. The approach equates vulnerability with
socio-economic vulnerability to multiple stresses (Fussel, 2007).

A holistic approach to climate change vulnerability has been developed by the
IPCC by combining various approaches to ecological, bio-physical and social
vulnerability. The IPCC defines vulnerability as:
“...the degree to which a system is susceptible to, or unable to
cope with the adverse effects of climate change, including
climate variability and extremes. Vulnerability is a function of
the character, magnitude, and rate of climate variation to which
a system is exposed, its sensitivity, and its adaptive capacity”
(IPCC, 2001, p. 995).
Based on this definition, exposure is considered as the magnitude and duration of
the climate-related exposure due to climate induced disasters and variability such
as drought, flood, landslides, and variability in average annual temperature and
precipitation. Sensitivity is considered as the degree to which the system/major
components are affected by the exposure, such as sensitivity to health, food,
water. Adaptive capacity is defined as the system’s ability to withstand or recover
from the exposure, mainly based on socio-demographic profile and livelihood
strategies (Ebi et al., 2006; Hahn et al., 2009). The state of exposure is usually
based on geographical locations rather than individual and social characteristics
(Adger, 1999), while adaptive capacity of individuals and society varies according
to inequality and social exclusion such as gender, ethnicity, and socio-economic
status (Ribot, 2010). However, as Hinkel (2011) mentions it is difficult to
conceptualise,

operationalise

and

synthesise

the

three

components

vulnerability.
According to the IPCC (2001) adaptive capacity is:
“the ability of a system to adjust to climate change (including
climate variability and extremes) to moderate potential damages,
to take advantage of opportunities, or to cope with the
consequence”.
45

of

One of the most important factors shaping the adaptive capacity of individuals,
households and communities is their access to and control over livelihood assets,
and their access to basic services and social networks which provide more
livelihood options (Adger et al., 2004). Adaptation decisions are taken at
household and institutional level, however these decisions are guided by societal
power relations (Agrawal, 2010), governance and government policies (Adger et
al., 2003).

Many authors use the term ‘coping ability’ for the shorter-term

capacity or the ability to just survive, and use adaptive capacity for longer-term or
more sustainable adjustments (Smit & Wandel, 2006).

Adaptive capacity is also determined by culture and location specific
characteristics requiring micro scale research activities (Adger, 2003). Thornton et
al., (2006) identify the determinants of adaptive capacity as economic resources,
technology, information and skills, infrastructure, institutions and equity
(Thornton et al., 2006). Engle and Lemos (2010, p. 7) recognise seven
components: human capital, information, material resources, organisational/social
capital, political capital, wealth/financial capital, and institutions, proposing that
interaction among these components defines the adaptive capacity of the system.
Systems with higher adaptive capacity are more likely to result in a desirable
system by facilitating transitions or transformations towards a resilient state
(Folke, 2006). Similarly, adaptive capacity affects vulnerability of the system
through modulating exposure and sensitivity and resilience (Engle, 2011). Ribot
(2010) argues that adaptive capacity is unequally distributed and the variation is
determined by inequality and social exclusion based on gender, ethnicity, and
socio-economic status .

The magnitude, frequency, duration and areal extent of the hazard define overall
impacts of exposure in a particular location (Burton et al., 1993), as state of
exposure is usually based on geographical locations rather than individual and
social characteristics (Adger, 1999). Adaptive capacity also affects vulnerability
by modulating exposure and sensitivity (IPCC, 2007a). Most commonly, a system
which is more exposed and sensitive to a climate hazard tends to be more
vulnerable, and a system that has more adaptive capacity tends to be less
vulnerable (Smit & Wandel, 2006).
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Adger (1999) disaggregated social vulnerability into individual and collective
vulnerability to clarify the issues related to scale and the unit of analysis (Table
2). At the individual level the major indicators of climate vulnerabilities are
poverty and resource dependency, while at the collective level, the major
indicators are inequality and institutional and market structures (Adger, 1999).
Table 2 - Determinants and indicators for collective and individual
vulnerability
Type of
vulnerability
Individual
vulnerability

Collective
vulnerability

Causes in relation to climate
extremes
Relative and absolute
entitlement
failure;
dependency

poverty;
resource

Absolute levels of infrastructure
development;
institutional
and
political factors; insurance; formal
and informal social security

Indicators of vulnerability
Poverty indices; proportion of
income dependent on risky
resources; dependency and
stability
GDP per capita; relative
inequality; qualitative indicators
of institutional arrangements

Source: Adger (1999)

The sustainable livelihoods approach (SLA) claims vulnerability is dependent on
both external and internal environment. The external environment involves shock,
seasonality and critical trends, while the internal environment expresses
powerlessness due to lack of ability and means to cope with impacts (Serrat,
2008). Shocks have been described as: (i) conflict; (ii) illness; (iii) natural hazards
(floods, storms, droughts, pests, diseases); (iv) economic crisis; (v) seasonality:
such as prices, employment opportunities; and (vi) critical trends: such as
demographic, environmental, economic, governance and technology related trends
(DFID, 1999).

The analyses show different causes for individual and collective vulnerability, and
justify different adaptation responses to address individual and collective
vulnerability.

Resilience

The resilience perspective primarily originated from ecology in the 1960s in
relation to the theory of ecological stability (Holling, 1973), to illustrate the
resilience of ecological systems and functions. Resilience has been defined as:
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“The ability of a system, community or society exposed to
hazards to resist, absorb, accommodate to and recover from the
effects of hazard in a timely and efficient manner, including
through the preservation and restoration of its essential basic
structures and functions” (UNISDR, 2009, p. 10).
However, the resilience perspective gradually expanded its scope to include
human dimensions in a socio-ecological system (Adger, 2000b; Folke, 2006;
Gallopín, 2006; Walker et al., 2006). In the context of climate change research,
there has been increasing understanding of resilience as a concept applicable to
both ecological and social systems. Engle (2011) argues that the resilience
approach is an interaction between human (such as institutions, infrastructure,
culture etc.), and environmental systems (such as geological, climatological,
biological etc.), and that these interactions make a socio-ecological system .

Social resilience in relation to climate change is the ability of communities to
adapt while facing socio-political and/or environmental stresses and disturbances
(Adger, 2000b). A society can be more resilient by enhancing its social capacity
by: self organising, buffering the disturbances, and learning and adapting together
(Trosper, 2002). Resilience of households and communities is also determined by
the relationship and overlap between culture, wellbeing and adaptation practices
(Ensor & Berger, 2009).

Despite evidence for an integration of vulnerability and resilience literature
(Adger, 2000b; Walker et al., 2006), Engle (2011) continues to highlight
differences between vulnerability and resilience frameworks. Most of Engle’s
criticisms of the resilience framework is that the resilience related literature still
insufficiently deals with the social aspects of socio-ecological systems, while the
vulnerability community inadequately deals with ecological or environmental
aspects (Engle, 2011).

2.5.3 Climate change adaptation by rural communities
Both society and individuals adapt to the adverse impacts of climate change over
a period of time either through adjustments to reduce vulnerability, or by
enhancing resilience in response to observed extreme events (Barnett, 2001).
Human adaptation practices have been observed in both developing and
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developed countries (Brooks & Adger, 2003). Resource dependent communities,
historically, have managed weather-dependent natural resources such as forestry,
fish stocks, livestock and water resources, experiencing collective adaptation
practices (Adger, 2003; Agrawal, 2001; Alexander et al., 2010). Most adaptation
strategies adopted by rural communities are designed to respond to short term
shock events, rather than as planned initiatives (Ellis, 1999; Nuorteva et al.,
2010), are autonomous rather than strategic (Bates et al., 2008; Smit et al., 2000),
and are generally applied in socio-economic sectors where capital (such as
technology and money) investment is low (Sohngen & Mendelsohn, 1998).

There are some arguments that adaptation to short-term climate variability can
contribute to adaptation to climate change in the long run (Burton, 1997).
However, coping strategies in response to short-term climate variability may not
contribute to long-term adaptation or may even increase vulnerability to climate
change and contribute to mal-adaptation (Brooks et al., 2009; Nelson et al.,
2007b; Ziervogel et al., 2008; Ziervogel & Zermoglio, 2009). Adaptation thus
requires a long-term strategy and plan to address anticipated change in the climate
in the long run (Smithers & Smit, 1997).

Tanner and Mitchel (2008b) highlighted the different adaptation options adopted
by chronic poor, transient and non-poor categories of wealth groups. The authors
argued that autonomous and public policy driven adaptation measures are mostly
adopted by chronic poor, whereas the non-poor categories mostly rely on
autonomous and market based adaptation. Autonomous adaptation is usually only
effective if the individuals have incentive, knowledge, resources and skills to
adapt efficiently (Fankhauser et al., 1999).

Documented examples of rural society managed adaptation practices are mostly
around crop diversification, irrigation, water management, disaster risk reduction
and insurance (IPCC, 2007a). However, the adaptation and coping strategies of
rural poor are diverse, and demand local level studies to link them with
development policies (Smit et al., 2007). Community-based adaptation (CBA) is
being applied in rural areas of developing countries as part of ongoing
community-based development activities. CBA helps to identify the most
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vulnerable communities, and to explore and document the community’s
indigenous capacities, knowledge and practices to cope with climate hazards. As a
result, new activities, technologies or practices are introduced to help the
communities (Ayers & Forsyth, 2009; Huq & Reid, 2007). Tompkins and Adger
(2004) argue that community based management enhances the adaptive capacity
of local communities by building their networks for coping, as well as by
retaining the resilience of the underpinning resources and ecological systems.

Agrawal and Perrin (2008) observed five adaptation strategies to reduce the
spatial, temporal, and asset related risks for households and communities. These
were: (i) mobility (agro-pastoral, wage labour and involuntary migration); (ii)
storage (such as water, food and livestock); (iii) diversification (such as assets,
skills, occupation, crops and technologies); (iv) communal pooling (in the areas of
forestry, infrastructure, information and disaster responses); and (v) market
exchange (improved market access, insurance provisions and new technology).
The review shows that local knowledge of adaptation and its implications is not
adequately studied and the knowledge generated so far is fragmented.

2.6 Climate change context in Nepal
2.6.1 Country background
Bio-physical and climatic background
Nepal is a landlocked country situated in the central Himalaya between 26022’
and 30027’ N latitudes and 80012’ E longitudes. The total area of the country is
147,181 km2 between India and China. The country has five physiographic
regions as: High Himal, High Mountain, Middle Mountain, Siwalik (Churia) and
the Terai (LRMP, 1986). Politically, the country is divided into five development
regions, 14 zones and 75 districts. Figure 3 presents the location of five
physiographic zones in a Map of Nepal.
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Figure 3 - Physiographic zones of Nepal. Source: ICIMOD
Elevations of the country vary from about 80 metres above mean sea level in the
low land Terai to 8,848 metres- in the Himalayas, the Mount Everest. The country
has a very diverse topography and extreme spatial climatic variation – from a
tropical to arctic climate within a north-south span of about 200 kilometers. There
are four distinct seasons in Nepal as: pre-monsoon (March to May), monsoon
(June to September), post-monsoon (October to November) and winter (December
to February).

The climate is influenced by the Himalayan Mountain range and the South Asian
Monsoon (NCVST, 2009). The average annual rainfall of the country is about
1800 mm with more abundant monsoon rainfall in the east in comparison to the
western regions (GoN, 2010a). The country receives over 75 percent of its annual
precipitation in the monsoon period from June to September (Shrestha et al.,
2000).
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Table 3 - Climate in different ecological regions of Nepal
Physiographic
zone

Climate

Average annual
precipitation

Mountain

Arctic/Alpine

Snow/rain 150-200
mm

<3oC-10oC

Middle Mountain

Hill

Cool/warm

275-2,300 mm

10oC-20oC

Siwalik
Terai

Terai

Tropical/subtropical

1,100-3,000 mm

20oC-25oC

High Himal
High Mountain

Ecological
region

Mean annual
temperature

Source: WECS, (2005, p. 1)

Socio-economic background

The population of Nepal was 26.49 million in 2011 with a 1.35 percent annual
growth (GoN, 2012b, p. 1). Nepal is one of the poorest countries in the world,
with 25 percent of the population living below the national poverty line (GoN,
2011c) and some 55 percent of the population surviving on less than 1.25 USD
per day (ADB, 2011).

More than 85 percent of the population in Nepal depends on subsistence farming
(UNDP, 2009) and over 80 percent live in rural areas (GoN, 2010b). The per
capita GDP in 2010 was USD 1200 (global ranking 205) and unemployment was
more than 46 percent (CIA, 2011). Although there is a high dependency on
agriculture for livelihoods, the proportion of households depending on nonagricultural sectors such as services and remittances is increasing (NCVST, 2009).
The service sector was the largest contributor (52 percent) to the GDP, followed
by agriculture (33 percent) and industry (15 percent) in 2009 (CIA, 2011). The
overall literacy above 5 years is 65.9 percent with female literacy only 57.4
percent (GoN, 2012b, p. 4). The life expectancy of the country is only 66, ranking
the country in 164th position globally (CIA, 2011).

The country is in a political transition after significant political changes over the
last two decades. The more than 240 years monarchy was abolished following a
historic movement in April 2006. The Maoist insurgency, which started in 1996,
came to an end after a 10 year civil war that left more than 15 thousand people
dead (Hachhethu et al., 2008). The government and the Maoists signed a
Comprehensive Peace Accord in November 2006 (UNDP, 2009). A federal
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republic was established creating a constituent assembly. The constituent
assembly with a Maoist majority elected a president in July 2008, and initiated a
constitution drafting process for a republic and federal democratic Nepal.
However, the constituent assembly dissolved in 2012 without formulating a new
constitution, and a second election of a constituent assembly was conducted in
November 2013.

Poverty and social exclusion

Nepal is known for its diversified culture, religion and reliance on a caste system.
Nepalese are mainly divided into Tibeto-Burman and Indo-Aryan races. The
majority population including Brahman (Bahun), Chhetri and other occupational
castes such as Dalits (untouchables) belong to the Indo-Aryan race. Janajati
castes such as Gurung, Magar, Sherpa, Rai and Limbu belong to the TibetoBurman race (Bista, 1987).

The caste system has been recognised as an element of Hindu religion and
formalised by the Civil Code (Muluki Ain) of Nepal 1854 as a law (Bennett et al.,
2006). Although the caste system originated as a division of labour, it has been
retained as a strictly vertical hierarchy of hereditary status (Bista, 1987, 1991).
The social order based on the Hindu caste system classified all Nepali population
groups into four varnas based on concepts of ritual purity and pollution (Bennett
et al., 2006). The priestly Brahmans (or Bahuns) are at the top, followed by
Chhetri (Kshatriya or warriors), Vaishya (merchants) and the Sudra (peasants and
labourers). The occupational groups are considered ‘impure’, and ‘untouchable’
commonly called Dalits. In addition to the caste system, exclusion in Nepal
prevails in a dominant order based on gender, ethnicity/race, language, religion
and geo-political origins (Table 4). Social exclusion based on various dimensions
has remained a major obstacle to empowerment and overall development of
subordinate categories of the population for generations (Bennett et al., 2006;
UNDP, 2004).
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Table 4 - Dimensions of social exclusion in Nepal
Social category
Geopolitical
(residence)

Economy

Religion

Language

Women
and
girls

Bahun,
Chhetri
and some
Janajati
Other
castes
mainly
Dalits

Age

Subordinate
(under
privileged)

Men
and
boys

Caste

Dominant
(powerful
and
privileged)

Gender

Status

Adults

Nepali

Hindu

Parbatiya
(Hill
dweller)

Well-off
and land
owners

Children,
youth
and
elderly

Other

Non-Hindu
(Muslims,
Buddhists
and others)

Madhesi
(Plains
dweller)
and Bhotia
(mountain

Poor,
ultrapoor and
landless

Source: Adapted from Bennett et al. (2005).

While the discriminatory provisions were legally eliminated with the revision of
the Civil Code in 1963 (HMGN, 1963), in practice they remained protected by the
Hindu caste system, religion and culture. Democracy was established in Nepal in
April 1990 following a people’s movement. Democracy has provided diverse
groups space to express their opinions openly, and has raised the aspirations of the
marginalised sections of the population to claim their identities and rights.
However, it has not been able to adequately address and deliver its promises of
socio-economic transformation (Bennett et al., 2006; Karki & Seddon, 2003;
Murshed & Gates, 2005). Democracy in Nepal has not brought structural changes
in society, and the dominant order has remained largely confined to the upper
caste (Bennett et al., 2006).

According to Blaike et al. (2000), hierarchical social structures governed by the
relationship between deprived households and more privileged households in
society result in deprivation and poverty. Exclusion and discrimination based on
gender, caste, class, religion, ethnicity and geography remained a major agenda
for the ‘People’s War’ declared by the Communist Party of Nepal (Maoist) in
February 1996 (Karki & Seddon, 2003). The horizontal or inter-group inequality,
with both an ethnic and caste dimension, instigated the civil war in Nepal
(Murshed & Gates, 2005). The interim constitution of Nepal (2008), formulated
following the end of Maoist insurgency and the democratic movement of Nepal
(2006), prohibits caste discrimination and untouchability, with the provision of
compensation for the victim and punishment for the perpetrator (UNDP, 2008).
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However, incidents of ‘untouchability’ against Dalits are still in practice in
various areas of the country.

The Central Bureau of Statistics (CBS) carried out the Nepal Living Standard
Survey (NLSS) –I in 1995-96, NLSS-II in 2003-04 and NLSS-III in 2010-11. The
surveys estimate trends and incidence of poverty in a periodic interval (CBS,
1996, 2004, 2011c). Data shows that poverty is unevenly distributed in Nepal
according to caste, ethnicity and geographical regions. Although there is a
decrease in poverty amongst all groups, incidences of poverty were found to be
continuously higher among Dalits and Janajaties. Comparing changes in poverty
between 2003 and 2010 there has been a smaller decline of poverty for Dalits and
Terai middle classes than other groups such as hill and Terai Janajaties. Although
the overall incidence of poverty has been reduced by 17 percent over the last 15
years, 44 percent of Dalits remain in poverty compared to an average of 10
percent among Brahman/Chhetri and Newar (Figure 4). The facts show that the
Dalits are more stuck than other groups basically due to poor access to assets and
livelihood opportunities (Bennett et al., 2006).

Figure 4 - Trend in the incident of poverty (%) according to social groups.
Source: (CBS, 1996, 2004, 2011b).
The trends indicate that poverty in Nepal is influenced by social hierarchy and
based on caste and ethnic divisions (Bennett et al., 2006; GoN, 2011c; Murshed &
Gates, 2005). The incidence of poverty in Nepal is also strongly correlated with
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geographic regions and urbanisation. The incidence of poverty in urban areas has
decreased by more than 55 percent, while it has decreased only by 20 percent in
rural areas over the same period from 1995 to 2010 (CBS, 2005). Similarly,
poverty is higher in the mid and far western development regions of the country in
comparison to eastern, central and western development regions, and higher in the
mountains and hill areas in comparison to the flatter and more accessible Terai
region. Table 5 indicates the poverty trends according to geographical region.

Table 5 - Poverty trend according to geographical regions
Poverty trend
(head count rate percentage)

Regions
Rural and urban population
Urban
Rural
Development regions
Eastern
Central
Western
Mid-western
Far-western
Ecological belts
Mountain
Hill
Terai
Nepal

1995-96

2003-04

2010-11

Change in
%

21.6
43.3

9.6
34.6

15.5
27.4

-56
-20

38.9
32.5
38.6
59.9
63.9

29.3
27.1
27.1
44.8
41.0

21.4
21.7
22.3
31.7
45.6

-25
-17
-30
-25
-36

57.0
40.7
40.3
41.8

32.6
34.5
27.6
30.8

42.3
24.3
23.4
25.2

-43
-15
-32
-26

Source: CBS (2004, 2011c).

2.6.2 Climate projections for Nepal
The General Circulation Models’ (GCM) Special Report on Emission Scenarios
(SRES) has been applied in adaptation planning in Nepal. The SRES B2 scenario
for Nepal indicates an increase in mean temperature of 1.2oC, 1.7oC and 3oC by
2030, 2050 and 2100 respectively, based on the pre-2000 baseline (Agrawala et
al., 2003; GoN, 2010a, p. 9). Another study projects the mean annual temperature
across Nepal will increase by 0.5-2.0 °C, with a multi-model mean of 1.4 °C, by
the 2030s; 1.7-4.1 °C, with a multi-model mean of 2.8 °C, by the 2060s; and 3.06.3 °C, with a multi-model mean of 4.7°C, by the 2090s (NCVST, 2009, p. 46).

Both studies project a higher temperature increase during winter in comparison to
summer and higher temperature increments in western and central regions in
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comparison to eastern regions of the country (GoN, 2010a). Similarly, the
projected increases in temperature are lower in the monsoon and post-monsoon
season than winter and pre-monsoon seasons by up to 1.6°C by the 2090s
(NCVST, 2009). According to the Nepal Country Vulnerability Study Team
(NCVST) (2009) this difference is due to projected increases in monsoon rainfall
and cloudiness, which reduce incoming solar radiation and enhance cooling
through evaporation. The projected mean annual precipitation for Nepal remains
uncertain. The projections presented by NCVST (2009) for the year 2030, 2060
and 2090 are presented in Table 6.

Table 6 - Projections of precipitation in Nepal
Year
2030
2060
2090

Annual mean
Multi-model
Range
mean
-34 to +22%
-36 to +67%
-43 to +80%

+0%
+4%
+8%

Monsoon rainfall
Multi-model
Range
mean
-40 to +143%
-40 to +143%
-52 to +135%

+2%
+7%
+16%

Source: NCVST (2009, p. 52)
The precipitation projections in Table 6 indicate an increase in amount and
intensity of monsoon and post-monsoon rainfall, and a decrease in winter rainfall
(GoN, 2010a). Similarly, spatial variation in both monsoon and winter
precipitation will continue with less rainfall in the west in comparison to the
eastern region (Agrawala et al., 2003; NCVST, 2009). The runoff is expected to
decrease in the long term with the retreating glaciers and snow melt (Bates et al.,
2008). High rates of glacial melt due to increased temperature are expected to
result in Glacial Lakes Outburst Floods (GLOFs) (Bajracharya, Mool, et al., 2007;
Bates et al., 2008; Eriksson et al., 2009; Xu et al., 2009).

The very high spatial variation in both current climate and future projections of
temperature and precipitation in Nepal contributes to greater ecological and socioeconomic variability across the country (GoN, 2010a; NCVST, 2009). The hills
and mountains regions of the mid and far western region of the country receive
lower average rainfall and higher instances of warming compared to the central
and eastern hills and mountains. With a high poverty rate compounded by the low
adaptive capacity of people due to low social development, the people living in
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the mid and far western hills and mountains are at greater risk and more
vulnerable in comparison to those living in other regions (GoN, 2010a).

2.6.3 Evidence and impacts of climate change
The impacts of climate change in Nepal, although not adequately understood, are
very severe. Although Nepal's contribution to global emissions is negligible, the
adverse effects of climate change on Nepal are significant due to its fragile
economic and environmental base and low adaptive capacity (GoN, 2010a). Nepal
is one of the ten most vulnerable developing countries because of its geography,
poor physical infrastructure and the low level of development of its social sector
(Agrawala et al., 2003). The climate change atlas 2010 reported Nepal as the
fourth most vulnerable country in the world to climate change (Maple Croft,
2010).

Based on an analysis of temperature trends from 49 stations from 1977- 1994,
there has been a consistent and continuous warming in Nepal at an annual rate of
0.060c (Ebi et al., 2007; Shrestha et al., 1999). Studies indicate the trend of
warming in the country is spatially variable (GoN, 2010a). The warming in the
Himalayas has been much greater than the global average over the last 100 years
(Bhutiyani et al., 2010; Du et al., 2004; IPCC, 2007b). The analysis of mean
temperature trends in Nepal (from 1977 to 2000) shows higher warming in TransHimalayas and mid Mountains in comparison to Siwaliks and Terai (Xu et al.,
2007).

The key impacts of climate change are projected in three areas as: (i) significant
warming, particularly at higher elevations, leading to reductions in snow and ice
coverage; (ii) increases in climatic variability and the frequency of extreme
events, including floods and droughts; and (iii) an overall increase in regional
precipitation during the wet season but decrease in precipitation in the middle hills
(NCVST, 2009). Precipitation is likely to be less predictable and more erratic,
with more droughts and shorter periods of winter rainfall (Shrestha et al., 2000).
Both monsoon and pre-monsoon precipitations are in an increasing trend
throughout the country, except in some areas of the far and mid-western regions
(GoN, 2010a). Figure 5 presents the pattern of increase in temperature in Nepal.
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Figure 5 - Pattern of temperature increase in Nepal 1977-1994 0C/year.
Source: Shrestha et al., 1999.
Agrawala et al. (2003) conducted an in-depth analysis of the impacts of climate
change in Nepal, and ranked water resources and hydropower at higher risk
followed by agriculture, human health, and biodiversity (Table 7). This was
mainly due to the direct impact of warming on glacier retreat, GLOFs, and greater
variability in stream flow and its impacts on hydropower facilities, other
infrastructures and human settlements (Agrawala et al., 2003).
Table 7 - Priority ranking of climate change impacts for Nepal
Resource/ranking
Water resources and
hydropower
Agriculture
Human health
Ecosystems/
biodiversity

Certainty of
impact

Timing of impact
(urgency)

Severity
of impact

Importance of
resource

High

High

High

High

Medium-Low
Low
Low

Medium-low
Medium
Uncertain

Medium
Uncertain
Uncertain

High
High
Medium-High

Source: Agrawala et al. (2003, p. 17).

Climate change variability mapping conducted during the NAPA formulation
process in Nepal presents climate vulnerability mapping of all districts based on
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GLOFs, droughts, flooding and landslides (GoN, 2010a). Table 8 presents the
distribution of vulnerabilities in different districts under vulnerability ranking.

Table 8 - Ranking of districts according to climate change vulnerability index
Vulnerability
GLOF
Drought
Flood
Landslide
Overall vulnerability
Source: GoN (2010a)

Number of districts under vulnerability ranking
Very
Very
High
Moderate
Low
Total
high
low
6
6
7
8
48
75
7
15
18
24
11
75
1
8
7
3
56
75
4
25
19
8
19
75
9
17
28
16
5
75

The analysis shows that high vulnerability to drought and landslide is distributed
in more districts in comparison to GLOF and flood. The vulnerability to GLOF is
high mainly in the mountain and hill districts of eastern, central and western
development regions. The Terai districts are highly vulnerable to floods.
According to GoN (2010a), the most vulnerable are the people living in the mid
and far western regions, where vulnerabilities related to drought, landslide and
flood are high and the adaptive capacity of the people is low due to a high
incidence of poverty, heavy reliance on subsistence agriculture, remoteness,
inadequate basic services and limited alternative livelihood options.

The government of Nepal (GoN, 2010a, p. 11) has estimated that more than 1.9
million people are currently highly climate vulnerable and another 10 million are
increasingly at risk in Nepal. NAPA identified six climate change sensitive sectors
or thematic areas - agriculture and food security, water resources and energy,
climate induced disasters, forests and biodiversity, public health, and urban
settlement and infrastructure (GoN, 2010a). In addition to these six thematic
areas, gender-differentiated climate change effects were observed through gender
sensitivity analysis (GoN, 2010a). Rural households dependent on the natural
resource base were found to be more vulnerable than those whose livelihoods
were based on other sectors (GoN, 2011a; Gum et al., 2009; Regmi & Adhikari,
2007).

Upstream and downstream issues are considered to be crucial in order to analyse
and address climate change impacts and challenges in Nepal in a holistic manner.
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The major impacts of climate change in Nepal on water and energy, forest and
biodiversity, climate induced disasters and agriculture and food security depend
on upstream and downstream relationships regarding environmental and socioeconomic issues (Agrawala et al., 2003; NCVST, 2009; Shrestha et al., 2010).
Studies and pilots on Payments for Environmental Services (PES) in Nepal
highlight the role of upstream downstream linkages of issues, mostly in relation to
climate induced disasters and their implications (Pradhan et al., 2010). Singh
(2010) argues the strong role of upstream and downstream linkages between
Churia and Terai regions of Nepal. According to Singh (2010) the Churia region
provides various ecological services to the Terai region, and unplanned
settlement, over-exploitation of natural resources and deforestation in the fragile
Churia region is causing flash floods, siltation and sedimentation in the Terai
region. This has an impact on agriculture, infrastructure and the overall livelihood
security of people. These examples indicate the need for holistic analysis of
vulnerability, including consideration of the relationship between different
ecological regions, in adaptation planning in Nepal.

2.6.4 Climate change adaptation by rural communities in Nepal
Rural livelihoods in Nepal are largely based on natural resources such as
agriculture and forestry. The rural population in Nepal historically uses local
knowledge and traditional methods to cope with and adapt to climate variability
(Chapagain, Subedi, & Paudel, 2009; Regmi et al., 2009). Adaptation strategies
adopted by rural communities in different parts of the country have been reported
mostly in the agriculture sector such as: rainwater harvesting and drip irrigation;
use of mulching to increase soil moisture; hanging nurseries; improved storage of
seed, grains and vegetables; as well as changing crops-preferring drought
resistance or flood tolerant species (Regmi et al., 2009; Regmi & Bhandari, 2013).

Oxfam (2009) conducted a study in different ecological zones of Nepal to
determine the extent that climate change is already affecting people living in
poverty, and to identify coping strategies in use (Gum et al., 2009). The major
coping strategies followed by rural people are: (i) changing farming practicescultivating drought resistant species such as turmeric and ginger and short term
cash crops e.g. vegetables, rather than regular crops such as rice, wheat and corn;
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(ii) improving water management by construction of conservation ponds, and
improvement in water discharge by construction of check-dams and reforestation
around catchment areas; and (iii) improving incomes through off farm and skill
based occupations such as rearing goats, tailoring, pot-making, basket-weaving
and other cottage industries, as well as seasonal migration for labour work (Gum
et al., 2009).

Migration is one of the major adaptation strategies for rural communities in
Nepal. Many push factors such as population growth, inadequate wages in the
domestic labour market, decreased land productivity and decreasing interest in
subsistence agriculture and conflict were found major push factors for internal and
external migration of rural households in Nepal (Adhikari & Hobley, 2011;
Gurung, 2000). Environmental degradation has also caused emigration of rural
people from developing countries (Reuveny, 2007). According to some studies
(Massey et al., 2007; Shrestha & Bhandari, 2007; Tacoli, 2009), increased
environmental insecurity, basically in terms of access to forest resources, decline
in agriculture productivity, and time required to gather firewood was responsible
for emigration from rural Nepal. While there may be other drivers apart from
climate change, emigration appears to offer an important adaptation strategy
(Tacoli, 2009).

Between 2000 and 2011, the number of emigrants increased six fold and
remittances to the home country increased by 27 times. As a result, the share of
remittances to the Gross Domestic Product (GDP) has increased from 147,000
dollars in 2001 to 4.1 million dollars, about 25 per cent of the GDP, in 2011
(Shishiso, 2009; World Bank, 2010a, 2011). Among the remittance earners, 85
percent of emigrants come from rural families, compared to only 15 percent from
the cities (GoN, 2012b). The proportion of households receiving remittances has
increased from 24 percent in 2004 to 56 percent in 2011 (CBS, 2004, p. 74;
2011a, pp. 78-86; Kollmair et al., 2006). Remittances from labour migration also
contribute to diversifying income sources, increasing resilience and enabling rural
communities to accumulate savings and goods to deal with any unexpected
challenges (Banerjee et al., 2011).
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Autonomous adaptation has many limitations in Nepal as there is no social
security system, no insurance mechanisms in the agriculture sector and a large
rural poor population is dependent on a climate sensitive agriculture (Pokharel &
Byrne, 2009). Adaptation strategies developed and practised by rural communities
in Nepal are mostly to cope with problems arising in subsistence farming, where
the impacts are gradual and small scale in comparison to disasters like flood,
landslides and glacial lake outburst floods (Agrawala et al., 2003). A study
conducted in the flood-prone Koshi Tappu area of eastern Nepal reported that the
rural poor people lacked the capital assets, climate information, financial support
and social safety nets to remain resilient in the face of climate change in Nepal
(Dulal et al., 2010). Climate change impacts on livelihoods and infrastructure in
Nepal are related to the country’s diverse physiographic regions, river systems
and upstream and downstream linkages of natural hazards such as floods and
landslides (Agrawala et al., 2003; NCVST, 2009; Shrestha et al., 2010). This
indicates that undertaking vulnerability analysis and adaptation planning at the
local level may not be adequate to address these complexities and relationships
across a broader scale. A successful adaptation response to climate change
demands a multi-scale and holistic analysis of vulnerability and responses for
adaptation planning.

Examples of multi-scale disasters in Nepal include human and livestock casualties
and damage to infrastructure and other resources from flooding in the mid hills in
1993, a large number of casualties (over 65,000 in Nepal and India) and
displacement of people resulting from the breach of the Koshi embankment in
2008, as well as flooding in the far west of Nepal in 2008 (NCVST, 2009). The
unexpected flooding in May 2012 in Seti River and its impacts has further
justified the need for multi-scale analysis and planning for responses to potential
disasters (Dwivedi & Neupane, 2012; Regmi et al., 2012).

Although farmers in Nepal practice various adaptation measures based on local
knowledge, traditional methods and innovations (Regmi et al., 2009), most
responses are on an ad-hoc basis (Tiwari et al., 2010). They are vulnerable to
extreme weather events, have poor access to information and lack of resources to
cope with and recover from weather-related disasters (Bartlett et al., 2010;
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Chaudhary & Aryal, 2009). Nepal’s diverse topography and ecosystems make it
difficult to detect reliable patterns and plan national responses.

A review of the situation in Nepal indicates a lack of research and documentation
related to climate change adaptation undertaken by rural communities. Research is
required on the differential impacts of climate change, and how different groups
are responding to climate change. Such an analysis is crucial in the historically
hierarchical society of Nepal, where the impacts of poverty are experienced
differently according to rural-urban, geographical, gender, and caste/ethnic
divisions (Bhatta & Sharma, 2006; CBS, 2005; Murshed & Gates, 2005). Multiscale and holistic analysis of vulnerability and adaptation planning is also
important in the Nepalese context

2.7 Summary
The review of global knowledge and theories reveals that climate change is
already happening in Nepal, and that anthropogenic causes are mostly responsible
for global warming, melting of mountain glaciers, rising sea levels and erratic
precipitation. The projected climate scenario is further alarming, and costs of
impacts under business as usual are very high. There is a need to develop
knowledge, skills and experience for climate change adaptation. The impacts of
climate change for developing countries are projected to be greater, as the
adaptive capacity of people is low. These impacts will further poverty,
unsustainable livelihoods and poor development efforts. Understanding the
intersection of livelihoods, poverty and social fabrics is important in determining
climate change impacts, vulnerability and adaptation needs. A micro level study
allows an in-depth understanding of localised and specific impacts of climate
change, livelihoods vulnerability and adaptation practices in view of available
support mechanisms and policies. Research in Nepal is relevant as the country is
one of the most climate vulnerable countries, experiences a higher incidence of
poverty, inequity and marginalisation, and is geographically fragile with a poor
socio-economic base. The review provides a sound basis for the framework of the
research (Figure 1) that assumes vulnerability as a result of interaction between
impacts of climate change together with poverty and unsustainable livelihoods in
the Nepalese context.
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Analysis of SLF and other tools in vulnerability analysis provided a very good
foundation to design appropriate data collection tools for this research. The SLF,
although developed in the context of sustainable livelihoods, was found to be
relevant in the context of impacts of climate change and climate change
adaptation, as livelihood remains a key focus to analyse vulnerability and to
address response mechanisms.
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Chapter 3 - Local institutions, community forestry and
climate change adaptation
3.1 Introduction
Prior research has shown that the development of rules and institutional
arrangements is important in situations where local institutions are managing
common resources such as forests and water, and responsible for developing
mechanisms for benefit sharing. The characteristics, functions and roles of local
institutions required to manage commons are well studied and actively translated
in practice. Few studies have investigated the role of local institutions concerned
with climate change adaptation, and the key characteristics and functions required
of local institutions. This chapter explores the published literature on the role,
capacity, mandate and willingness of local institutions to enable vulnerable
communities to better adapt to climate change.

The following sections present a conceptual background on institutions, the roles
and functions of local institutions in collective management and how they
function with respect to climate change adaptation. The potential of community
forest user groups (CFUGs) as an important local institution in rural Nepal is
reviewed in the context of climate change adaptation.

3.2 Institutions: definitions and concepts
3.2.1 Definitions of institution
The concept of an institution has evolved from the early 1900s. In this period, an
institution has been variously defined by social scientists, economists and
development professionals. Veblen (1919, p. 239) defined institutions as “settled
habits of thought common to generality of man”. According to Berger and
Luckmann (1966, p. 72):
“Institutionalization occurs whenever there is a reciprocal
typification of habitualized actions by types of actors. Put
differently, any such typification is an institution”.
Building on definitions focusing on habits and habitualised functions of human
beings, Bromley (1989), North (1994) and Scot (1995) added structures, rules,
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regulations and norms to further modify the construct. Bromley (1989, p. 3)
defines institutions as “rules and conventions of society that facilitate
coordination among people regarding their behaviour”. North (1994, p. 360)
defined institutions as:
“Humanly devised constraints that structure human interaction.
They are made up of formal constraints (e.g., rules, laws,
constitutions), informal constraints (e.g., norms of behaviour,
conventions, self-imposed codes of conduct), and their
enforcement characteristics. Together they define the incentive
structure of societies and specifically economies”.
Scott (1995) defines institution as:
“Institutions consist of cognitive, normative and regulative
structures and activities that provide stability and meaning to
social behaviour. Institutions are transported by various carriers
– cultures, structures and routines and they operate multiple
levels of jurisdiction”.
Vatn (2005a, 2005b) compares individualistic and social constructivist models in
defining institutions in the context of rationality and choices in environmental
policies. Likewise, Ostrom (1990, 2005, 2007, 2010), Bromley (1982, 1989) and
Agrawal (2001, 2010) introduced institutions in the context of managing local
resources as commons by promoting collective action. Ostrom (2007, p. 23)
defined institution as “shared concepts used by humans in repetitive situations
organized by rules, norms, and strategies”. According to Dovers and Hezri (2010,
p. 222), institutions “allow organized, collective efforts toward achieving shared
goals, meeting common challenges, and reconciling differences”.

Institutions are also differentiated from organisations. According to Dovers and
Hezri (2010), organisations are the manifestations of institutions, and generally
institutions are more durable than organisations which can be more easily
dissolved or changed (Dovers & Hezri, 2010).

Khalil (1995) distinguishes

institutions and organisation by defining organisations as agents such as
households, firms, and states that have preferences and objectives, while defining
institutions as formal and informal social constraints (rules, habits, constitutions,
laws, conventions). Institutions establish the ground rules and standards which
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regulate behaviours of individuals and groups (Bromley, 1982; North, 1994)
while, organisations carry out their activities within the set of incentives and
constraints provided by institutions (Miller et al., 1997).

For the purpose of this research, the term institution includes locally available
state, market and civil society governed institutions which have the potential to
support local communities in climate change adaptation. Out of locally available
institutions, the research mostly analyses the roles, functions and characteristics of
civil society managed local institutions that organise and mobilise local
communities to develop local rules and regulations to manage local resources
promoting collective actions.

3.2.2 Individual and social constructivist theories in relations to institutions
The role of institutions in society is understood by theories derived from
individual and social constructivist perceptions of value formation, behaviour and
choice (Vatn, 2005a, 2005b, 2009b). Individualist theory is based on neoclassical
(or market-oriented, capitalist) economics (Goodland & Ledec, 1987) and
assumes that the individual is autonomous and that choices and preferences are
matters of individual interests (Goodland & Ledec, 1987; Romp, 1997). Assuming
that individuals are autonomous, this theory posits that rationality maximises
individual utility (Vatn, 2010).

In contrast to individualist theory, the classical understanding of institutions is
based on social construction theory, which sees individuals as socially created
with choices reflecting the norms, values and expectations of being a part of
institutions in society (Vatn, 2009a, 2009b). Definitions of institutions emphasise
the process of social construction (Berger & Luckmann, 1966; Scott, 1995;
Veblen, 1919). Social construction posits that individuals can’t act rationally
without institutional support (Etzioni, 1988). When environmental goods and
services are considered common resources, an institutional setting based on social
rationality is an appropriate approach to manage and evaluate those resources
(Ostrom, 1990; Vatn, 2009b). Environmental and resource regimes are types of
common institutions that can regulate actions against environmental degradation,
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either through restrictions on overexploitation of resources, or by reducing
unintended side effects (Young, 2010).
The term ‘institution’ covers a broad range of social structure including public,
civic and private sectors, at different levels such as local and national (Agrawal &
Perrin, 2008; Uphoff et al., 2006). Public institutions include government agencies
with legal authority to impose penalties or sanctions backed by governmental
powers of enforcement. Civic institutions are membership based or volunteer
organisations, and serve the common interest of their members, such as
community based organisations or cooperatives which pool and mobilise
products, capital, labour and other factors of production. Private institutions
include both profit and non-profit based organisations, such as charities, trusts,
foundations and market organisations.

3.3 Local institutions and collective actions
Local institutions are those that exist and operate at the group, community and
locality levels. According to Uphoff et al., (2006) local institutions can be
maintained by regular face-to-face interactions, and have the potential for
collective action by mobilising resources and solving problems together, which is
not always possible at individual and household levels.

3.3.1 Collective actions
Collective actions describe the involvement of a group of people with a shared
interest, and involving some kind of common action which represents the shared
interest (Meinzen-Dick et al., 2004). Collective action enhances the coordination,
organisation, and mobilisation of individuals and groups to achieve a common
goal and produce collective and effective outcomes (Ostrom, 1990). Collective
actions also exist and perform in many instances of state and market failures,
particularly in meeting the needs of the poor in agriculture and rural development
(Meinzen-Dick et al., 2004). Evidence of such collective action has been observed
for various actions such as forest user groups, microfinance groups, watershed
management programs, integrated pest management, participatory breeding and
farmer-managed irrigation systems. Scott and Marshall (2009, p. 32) define
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collective action as an: “action taken by a group (either directly or on its behalf
through an organization) in pursuit of members’ perceived shared interests’’.

Collective actions include volunteer actions such as collective decision-making,
setting rules to conduct and manage a group, implementing decisions, and
monitoring adherence to rules (Meinzen-Dick et al., 2004). According to Poteete
and Ostrom (2004) collective actions emerge and grow in the formation and
development of institutions, mobilisation of resources, co-ordination of activities
and sharing of information.

Collective action can be understood as widely as an event (one-time occurrence),
as an institution (rule of the game applied over and over again), or as a process
(Marwell & Oliver, 1993; Meinzen-Dick et al., 2004). Thus, ‘social movement’ is
also a form of collective action which has potential to organise and mobilise a
large number of people to claim their rights (Diani, 1992). The

role

of

individuals, termed as agency by Meinzen-Dick et al. (2004), is crucial in
providing knowledge and skills, as well as in facilitating dealings with external
agencies on behalf of the group (Marwell & Oliver, 1993).

3.3.2 Local institutions in managing commons
The seminal article on ‘‘the tragedy of the commons’’ published by Garrett Hardin
(1968) received special attention and provoked reactions in the field of common
property resource management (Baland & Platteau, 1996; Ostrom, 1990; Platt,
1973; Wade, 1988). Hardin (1968) stated that the degradation of the environment
is a result of exploitation of scarce resources in a common by individuals for their
personal gain. There have been several responses to Hardin’s thesis. Some
scholars (De Young & Kaplan, 1988; Kumar, 2002) considered ‘‘the tragedy of
the commons’’ as an important contribution in understanding the dilemma of
degradation of common property resources; while other scholars (CiriacyWantrup & Bishop, 1975; Wade, 1988) considered that it placed the blame on
traditional pastoral people and the sustainable management approach of commons.

The role of local institutions in managing common property resources has been
investigated in literature from the 1980s onwards (Berkes, 1989; Ostrom, 1990).
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Studies of the commons have demonstrated that local resource users often develop
institutional arrangements to manage resources, such as forests, fisheries and
water systems, and to distribute the benefits in a sustainable and equitable way
(Agrawal & Yadama, 1997; Baland & Platteau, 1996; Kellert et al., 2000; Ostrom,
1992; Pretty & Ward, 2001). A lack of effective institutions can result in common
property resources being under- or over-used (Clark, 1973; Larson & Bromley,
1990). Institutions play a critical role in the choices involved in managing
common property resources, by influencing the transaction costs of engagement
through mobilisation of markets, common property organisations, as well as the
costs of engagement in political actions (Bromley, 1982).

Aboriginal and indigenous communities in different contexts have developed
social institutions to cope with harsh physical and biological environments, and to
regulate the consumption of resources (Ross, 1978). Such communities develop
institutional rules to define their resource boundaries, user rights, resource
allocation, monitoring arrangements, and conflict resolution mechanisms, for the
regulation and management of resources (Ostrom, 2005).

Local institutions have been found to be effective in managing commons such as
forests, water and financial resources. Andersson and Agrawal (2011) examined
the relationship between socio-economic inequalities and ecological sustainability
in the context of functions of institutions for forest commons. Their study
analysed 228 cases from Asia (India and Nepal), East Africa (Kenya and Uganda)
and Latin America (Mexico and Bolivia), and found that both inter- and intragroup socio-economic inequalities have negative effects in forest outcomes.
However, such inequalities were found to be significantly reduced where local
institutions were effectively functioning in coordinating collective actions to
moderate the arrangements.

Lam (1998) conducted an assessment of 150 farmer and government managed
irrigation systems in Nepal using three performance measures for the analysis:
physical conditions of the irrigation systems; quantity of water available in
different seasons; and agriculture productivity. The study concluded that farmermanaged irrigation systems were performing better in all three performance
71

measures than government-managed irrigation systems. Farmer managed
irrigation systems had long term ownership, and had established their own rules to
regulate and monitor the performance in a more equitable way than government
managed systems.
Microfinance institutions, one of the largest types of global local institutions, are
spread across the world, reaching over 100 million of the world’s poor, and about
90 percent of clients are women (Agrawala & Carraro, 2010). Microfinance
institutions provide a variety of services including savings, provision of credit for
income generation, education and health loans, HIV/AIDS awareness, insurance
and money transfer (Barnes, 2005; Hammill et al., 2008). Although microfinance
institutions were originally established to provide financial services, gradually
they are also performing roles in a civil society such as capacity building and
technology transfer, as well as organising and mobilising rural people in social
issues.

The role and effectiveness of the microfinance movement in terms of outreach to
the ultra poor population is still questioned, and is sometimes considered to have
drifted from its core business (Christen et al., 2004; Helms, 2006; Hulme, 2000;
Robinson, 2001). Research examining the trade-off between outreach to the poor
and efficiency of microfinance institutions reveals outreach to the poor is
negatively related to efficiency of institutions (Hermes et al., 2011). Based on a
sample of 1300 observations, research suggests that the microfinance institutions
may achieve improved efficiency if they focus less on the poor. The study
questions the primary objective of the micro-finance movement if it defines its
‘effectiveness’ in terms of financial viability, and hence not meeting the needs of
marginalised populations who inhabit the ‘commons’.

The three examples mentioned above explain the roles, functions and
effectiveness of local institutions in managing the local resources of community
forests, farmer managed irrigation systems, and the micro-finance movement. The
local institutions were found to be effective in managing public goods such as
forests and water resources which in many cases are considered to be a role of the
state. However, local institutions were found to be effective in organizing and
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mobilizing local communities, and successful where they formulate locally
accepted rules and institutional arrangements for collective actions. The actions
differentiate common pool resources from open access resources. Although
micro-finance institutions also follow collective actions they are different than
forest and water commons as they collect savings from its members and manage
private property through collective actions.

The participation of poor and

marginalized in decision making and issues of equity remained common
limitations for all forms of collective actions.

3.3.3 Effectiveness of institutions for collective actions
The characteristics, functions and roles of common pool resource management
institutions related to irrigation, forestry, fisheries and pastures have been widely
studied. The concepts and practices of how resource users can be self organised
under institutional arrangements has been well established since the 1980s (Cox et
al., 2010; Feeny et al., 1990). Assessing the effectiveness of institutions has been
based on theories and principles such as institutional rules (Ostrom, 1986);
underlying factors for the effectiveness of collective action (Wade, 1988); design
principles for long-enduring and robust institutions (Ostrom, 1990); and
facilitating conditions for collective action (Baland & Platteau, 1996). Ostrom
(1986, p. 19) presented seven institutional rules that “operate configurationally to
affect the structure of an action situation” as scope, position, boundary, authority,
information, aggregation, and payoff rules.


Scope rules - define the domain of applicability and substantive focus of the
rule



Position rules - specify and define the positions, roles and actors



Boundary rules - define how actors can hold or leave the positions



Authority rules - define the actions assigned to a particular position (rights
and responsibilities of the duty bearer)



Information rules - define channels of communication and flows of
information



Aggregation rules - define and specify decision functions and map collective
or aggregate outcomes.



Payoff rules- define how costs, benefits and outcomes are to be distributed.
73

The rules are widely applied as pioneer evidence based knowledge in managing
commons.

Wade (1988) assessed the following underlying factors to be responsible for the
effectiveness of institutions and collective action as:


Well defined boundaries and small size of the resource unit;



Small size, well defined boundaries, good track of past experience and
high mutual obligations among resource users;



High dependency of user on resources, and overlap in distribution of
resources and resource users;



Locally developed rules;



Low cost of exclusion technology;



Practical monitoring and enforcement methods;



Local authority well recognised by the central authority.

Ostrom (1990) presented the following design principles as characteristics of
robust institutions.


Clearly defined boundaries (effective exclusion of non users);



Congruence between appropriation, access rules and local conditions;



Collective-choice arrangements to allow resource users to participate in
the decision-making process;



Effective monitoring and management system accountable to the resource
users;



Graduated sanctions for resource users who violate locally developed
rules;



Mechanisms of conflict resolution;



Self-determination: secured management rights of local users well
recognised by external authorities;



Organisation in the form of multiple layers of nested enterprises.

Ostrom’s design principles are based on empirical studies of managing irrigation
and forest commons globally building on principles previously established by
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Ostrom (1986) and Wade (1988). Similarly, Baland and Platteau (1996) suggest
the following facilitating conditions are necessary for collective action
institutions:


The characteristics of user groups: small size, shared norms, successful
track records of cooperation, appropriate leadership, homogeneity in
identity and interest and heterogeneity of endowments;



Resource users close to the resources;



Fairness in benefit sharing;



Rules are locally developed, simple and easy to understand and
implement, accountability of decision makers towards general users;



Supportive external authorities;



External support to compensate local users in conservation activities.

Although, Ostrom’s design principles are mostly used in the analysis of commons
globally, there are many criticisms against each principle at theoretical and
operational levels. The “defined boundary” is criticised as it is too rigid, and
social or geographic boundaries need to be more flexible to make local
arrangements more effective (Blaikie, 2006; Cleaver, 2000; Turner, 1999). Cox et
al., (2010) and Trawick (2001) raised questions on the match between
appropriation and equity in rules and practice in utilisation of resources. Harkes
and Novaczek (2003), based on marine fisheries in Indonesia, claimed the
important aspects that keep institutions alive are the social mechanisms such as
trust, legitimacy and transparency. Similarly, many authors have highlighted the
importance of external factors that are not well emphasised in the design
principles (Bardhan, 2000; Johnson, 1997; Steins & Edwards, 1999).
Institutional rules have also been analysed at three different levels of choice operational, collective and constitutional (Kenney & Lord, 1999; Kiser & Ostrom,
1982). Operational choice is based on operational rules which affect the decisions
about when, where and how to manage and utilise the resources. The second level
is collective choice, where rules are made and revised at higher levels like
legislatures, courts, committees and other collectives using different strategies like
bargaining, voting, litigating, or other interactive modes. The final level is
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constitutional choice where rules are only changed by constitutional process. The
rules made at local institutions are based on operational choices, but guided by
collective choice rules and also depend on constitutional choices.
According to Ostrom (1990), the effectiveness of collective action is guided by
experience based principles such as: (i) smaller groups have shown more success
than larger groups; (ii) the chance of success is higher where there is an equitable
distribution of benefits among members; and (iii) introduction of alternative
institutional designs and selective benefits can help to surmount failures of
collective actions. However, there are different perspectives around the
relationship between group size and collective actions. For example, Agrawal
(2000), based on an investigation of nine forest councils in Kumaon, India, found
that relatively large sized groups were more effective than smaller groups to
undertake effective monitoring and protection of resources. Lam (1998), however,
found no significant relationship between the number of users and performance of
irrigation systems in Nepal. Also, the resource use and management of many
common property resource institutions is largely defined by the characteristics of
the institution, as cohesive and ethnically homogeneous societies may more easily
agree on institutional agreements and reduce transaction costs (Adhikari & Lovett,
2006).
This review shows that the effectiveness of institutions for collective actions
depends upon various factors such as robustness of local rules, nature of resource
units, resource management systems, role of external authorities and benefit
sharing mechanisms. However, governance in terms of power dynamics and its
implication on equity and justice in resource management and benefit sharing has
not been adequately discussed as an important part of effectiveness.
3.3.4 Institutional barriers in collective actions
Although there are many successful examples of greater outreach of local
institutions in managing large commons and mobilisation of people in collective
actions, institutions in many cases have also become a barrier for members of the
poor and marginalised people in a community. Patriarchal social structures and
historically constructed power relations were found to be a major cause for
exclusion of women in collective actions (Agarwal, 2001; Rai & Buchy, 2004).
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The authors found that women’s participation in community forestry in South
Asia was determined by structural factors such as social and gender norms, social
perceptions, personal and household level endowments, and patriarchy led
structures. Ostrom (2005) argued that the actions and behaviours of individuals
are shaped by deeply embedded cultural and societal norms and rules. Jones and
Boyd (2011) describe the institutional, cognitive and normative barriers to climate
change adaption in a study in western Nepal. The institutional barriers presented
include inequities and social discrimination that restrict access and entitlement for
certain groups, as well as social and cultural rigidity which limits flexibility in
actions. Jones (2011) explores how restrictive social environments can limit
adaptive capacity for the marginalised and socially excluded people in adaptation
actions.

3.4 Institutions in climate change adaptation
Adaptation is considered as an ability of society, as a result of social capital, to act
collectively (Adger, 2003). According to (Cuevas, 2011, p. 44):
“Adaptation to climate change rests on the arrangements that
determine the collective action of individuals in the system.
These institutional arrangements shape the system’s adaptive
capacity and consequently determine its vulnerability”.
Institutions contribute to a community’s ability to cope with the risks of changes
through facilitation in the interaction between social and natural capitals as
important elements of adaptive capacity (Adger, 2003; Pretty & Ward, 2001).
3.4.1 Role of rural institutions in adaptation
There are many examples where rural communities have enhanced adaptive
capacity and organised collectively to manage climate risks using their local
institutions in the form of social networks, capital, norms and traditions (Adger,
2003; Bryan et al., 2009; Engle & Lemos, 2010; IPCC, 2007a; Pelling & High,
2005; Rodima-Taylor et al., 2011). The formation and functioning of social
networks is linked with the response capacity of the system because collective
actions can mediate collective risks and enhance adaptive capacity to climate
change (Adger, 2003).
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Many studies highlight the potential for rural institutions to strengthen adaptive
capacity and facilitate adaptation to climate change in the local context (Adger,
2000a; Agrawal, 2010). Based on studies conducted in Mexico, Eakin (2005)
argues farmers’ sensitivity to climatic impacts and their capacity to manage
climatic risk depends mainly on how they organise their livelihoods in
confronting institutional change. Similarly, Robledo et al., (2004) found that
community organisations were successful in developing adaptation strategies and
building resilience of hill communities in Bolivia through ecosystem management
and restoration activities including rehabilitation of watersheds, agro-ecology, and
the forest landscape. Moser (1996) and Narayan-Parker (1997) have also shown
that communities with effective social networks and civic associations are more
likely to cope successfully with adverse situations caused by climate change .
According to Agrawal and Perrin (2008) climate change adaptation is a local
process, and its effectiveness depends on local and external institutions through
which incentives for individual and collective action are defined. This is because:
“…institutional arrangements structure risks and sensitivity to
climate hazards, facilitate or impede individual and collective
responses, and shape the outcomes of such responses” (Agrawal,
2010, p. 8).
According to Agrawal and Perrin (2008) institutions influence livelihoods and
adaptations of rural communities in three different ways.
1. Institutions structure the distribution of climate risk impacts. Although the
physical and structural characteristics of the hazard determine how particular
social groups will be affected by climate hazards, local institutions with good
governance can play an important role in reducing the ill effects and
distribution of risks.
2. Institutions constitute and organise the incentive structures for household and
community level adaptations. As institutional incentives basically define the
cost of collective action and the extent of transaction costs, they also help to
determine whether adaptation responses will be managed by individuals or
managed collectively.
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3. Institutions mediate external interventions into local contexts which ultimately
unfold the adaptation by articulating social and political processes. Local
institutions can play a crucial role in the design and implementation of
external adaptation related interventions such as providing knowledge,
information and awareness; technical assistance; skills and financial support.
The three propositions proposed by Agrawal and Perrin (2008) are considered as a
basis while developing a framework to analyse the effectiveness of local
institutions (Figure 22) and in the discussions about presence and potential of
local institutions for climate change adaptation (section 9.4.1), and elite
dominance and mistrust in local institutions (section 9.4.2) as key findings of the
research.
Agrawala and Carraro (2010) assessed the role of microfinance institutions in
climate change adaptation in two climate vulnerable countries – Bangladesh and
Nepal. The review considered 226 microfinance lending programs run by 22
major institutions in Bangladesh, and lending programs of 22 major microfinance
institutions in Nepal. Lending programs were categorized into three broad
categories: (i) unlinked activities with no direct connection to adaptation; (ii) winwin activities contributing to both microfinance and adaptation; and (iii) climateproofing activities that may require adjustment for greater resilience. The study
concluded that microfinance is an important strategy in climate change adaptation.
Agrawal and Perrin (2008) analysed 118 different coping strategies identified in
42 countries from a UNFCCC coping strategies database, and correlated these
strategies with the roles of institutions. Local institutions were found to be key
actors in supporting and promoting adaptation practices in all 118 adaptation
strategies (Table 9).
Table 9 - Role of institutions in adopting coping strategies
Engagement of local institutions
Local institutions together with external
interventions
Local institutions without external interventions
Total

Source: Agrawal and Perrin (2008).
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Individual
benefits
15

Collective
benefits
26

55
70

22
48

Total
41
77
118

The analysis suggests that civil society institutions such as informal institutions
related to managing the labour sharing, savings organisations and institutions
related to commons play a significant role in developing the adaptive capacity of
communities. Civil society institutions were not only crucial in facilitating
different adaptation practices, they were equally important in mediating external
interventions for adaptation (Agrawal & Perrin, 2008). Similarly, Haanpaa and
Peltonen (2007), through a macro level analysis of institutions, found a strong
relationship between institutions and adaptive capacity. The study highlighted the
role of institutions in enhancing adaptive capacity as: (i) formulating policies,
legislations, strategies, and programs; (ii) implementing policies, legislations,
strategies, and programs; (iii) engaging and building consensus among
stakeholders; (iv) mobilising information and knowledge; and (v) monitoring,
evaluating and learning.
3.4.2 Characteristics of local institutions contributing to adaptation
Agrawal (2010), building on institutional characteristics developed by different
scholars (Agrawal, 2001; Baland & Platteau, 1996; Ostrom, 1990; Uphoff et al.,
2006), proposed four different categories of factors affecting institutions that were
involved in adaptation to improve performance. According to Agrawal (2010), the
factors (Box 1) are derived from two different sets of knowledge generated from
community institutions for resource governance, as well as decentralisation and
local governance. The factors cover a range of disciplines such as socio-economic,
demographic, ecological and political aspects as well as different levels from
operational to higher level decision-making processes.

The factors proposed in Box 1 were considered while developing a framework
(Figure 22) prepared to analyse role, capacity, mandate and willingness of local
institutions for climate change analysis. Based on this analysis, characteristics and
functions required in local institutions for pro-poor adaptation have been proposed
in section 7.4.
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Box 1 - Factors promoting better institutional performance for adaptation
1.
2.
-

3.
4.
-

Characteristics of Institutions
Simple, easy and operational organisational rules
Broad local involvement in organisation and its rules
Fairness in resource allocation
Clear mechanisms for enforcing rules
Clear, broadly acceptable mechanisms for sanctioning rule in fractions
Availability of low cost adjudication
Accountability of decision makers and other officials
Characteristics of the context of institutions
Mechanisms for dissemination of new technologies and training in their use
Favorable returns for products sold in markets
Central governments facilitate the functioning of local institutions by:
- Creating effective support for sanctions used by local institutions
- Provide necessary support in terms of information, finances, and skill
development
- Develop indicators of performance against which institutions can be assessed
over time
The network of institutions present in a context and their links with different social
groups
Characteristics of groups served by the institutions
Clearly defined boundaries of the group
History of successful shared experiences; existence of social capital
Appropriate leadership that changes periodically– young, familiar with changing
external environments, connected to local traditional elite
Interdependence among group members
Heterogeneity of endowments among group members, homogeneity of identities
and interests
Characteristics of the ecological context
Match between demands on ecological system and its output
Information availability about the ecological system
Possibility of storing benefits from the system
Group dependence on resources available from the ecological system

Source: Agrawal, (2008, p. 32)

3.5 Community forestry, collective action and climate change
adaptation
3.5.1 The evolution of community forestry
The concept of community involvement in forest management emerged with the
concepts of ‘development from below’ with a priority to fulfil basic human needs
in the 1960s (Arnold, 1991; Gilmour & Fisher, 1991). Increased fossil-fuel energy
prices, over-exploitation of forest resources followed by a decline in food
production, prolonged drought in Sahelian countries, and floods in South Asian
countries in the 1970s resulted in local people becoming involved in forest
management. Thus, the concept of community forestry evolved as a response to
the ineffectiveness of conventional forestry practices (Wiersum, 1999); failure of
the industrial approach of development; as well as the high rate of deforestation
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and degradation in developing countries (Gilmour & Fisher, 1991). The concept
was further elaborated in 1978 at the World Forestry Congress on “Forestry for
People” and received global momentum either through government initiatives or
through social movements (Gilmour & Fisher, 1997).

The initial concept of CF was focused on sustainable use of resources for
subsistence needs and gradually moved towards delivery of community
development, social safety nets and to help the poor combat poverty (Mahanty et
al., 2006). The scope of community forestry is gradually expanding through
contributions to environmental protection and carbon sequestration (Acharya et
al., 2009; Nightingale, 2009; Staddon, 2009).

A global review of community forestry highlights major gaps between theory and
practice (Charnley & Poe, 2007). The review states that local control over forest
management has been successful in bringing positive ecological outcomes
including reduced rates of deforestation, increased forest cover and maintained
forest density. However, there are two major gaps: (i) inadequate or partial
devolution of forest management authority from state to communities; and (ii)
priority of local control towards ecological benefits rather than socio-economic
benefits. The review suggests a need for balance between the needs of the local
community and the natural environment to achieve both biodiversity conservation
and socio-economic benefits through community forestry.

3.5.2 Evolution of community forestry in Nepal
Although there was a long history of indigenous forest management (Bartlett &
Malla, 1992; Furer-Haimendorf, 1984; Gilmour & Fisher, 1991), the need for
people's participation in forest management was recognised in Nepal in the late
1970's, as a strategy to mitigate environmental degradation and to fulfil demands
for forest products. Policies, such as the national forestry plan 1976, were
formulated to encourage active participation of local people in forest management.

The history of forest management and forestry in Nepal has been categorised by
Hobley & Malla (1996) into three main phases: the privatisation phase before
1950; the nationalisation phase from 1951 to 1987; and the populist phase from
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the 1970s onwards. Similarly, Pokharel et al. (2005) present the history of forest
management in Nepal based on different management regimes as: forests as
private property (before 1957); forests as state property (1957 to 1990); and
forests as common property (1991 onwards). Table 10 presents a history of forest
management in Nepal with major interventions and outcomes.

Table 10 - History of forest management and evolution of local community
forestry in Nepal
Major changes

Period
Privatisation
before 1950

Nationalisation
1950 to 1987
Participation
1987 onwards
(empowering local
communities in forest
management)

Before 1846: Era of forest conversion to agricultural land
1846 - 1950: Privatisation of forest by autocratic regime.
1950 - 1956: Transition period: forest moves from being private to
state property
1957 – 1960: Nationalisation of private forest – forests as state
property
1961 – 1975: State control and command approach is dominant
1976 – 1986: State property managed by local government (local
bodies)
1987 – 1993: CF policy and legislative framework in place
1993 – 2000: CF procedural tools and techniques developed.
2000 – 2006: CF recognised as an effective contribution to national
development goals.

Source: Hobley & Malla (1996); Pokharel et al. (2005)
Privatisation of the forests (before 1950)

Before the mid-18th century, the country was fragmented into small kingdoms and
the control of forests was under the tenure of state or feudal and communal
landowners. Before the unification of the Nepali kingdom, people in the middle
hills used forests to support subsistence rather than for commercial exploitation.
Gorkhali rulers of Nepal first initiated forest management by the late eighteenth
century (Gilmour & Fisher, 1991). The main concern of forest management was
to maximise revenue flows, and to prevent unauthorised exploitation of the
resources, in order to reserve the benefits for the state and its functionaries (Mahat
et al., 1986).

Following the unification of the state in 1769, the state declared ownership over
forests, and part of the forests' ownership was transferred to institutions and
individuals for revenue collection (Mahat et al., 1986; Stiller, 1973). Part of the
land was transferred to individuals as: Birta - a reward for their services and Jagir
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– a grant of land to government employees in lieu of salary (Hobley & Malla,
1996; Regmi, 1984). The Birta and Jagir owners gradually established themselves
as local landlords, and local peasants were mobilised to cultivate their land,
resulting in establishment of a feudal relationship at the local level (Stiller, 1973).
Along with the Birta system, there were the Talukdari and Kipat systems in the
eastern hills (Bartlett & Malla, 1992; Fisher, 1989). Talukdari was where the
Talukdar, as representatives of the state protected the forests by appointing
Chowkidars (watchmen). Kipat was where the village headmen (Jimmuwals),
recognised as tax collectors, managed the forests and local people were allowed to
collect forest products. The exploitation of commercially valuable forests was
started after the emergence of the Rana State in 1846. British India extended a
railway link to the Nepali border, which opened access to highly valuable Nepali
forest resources to the Indian economy (Regmi, 1978). The Department of Forests
(DoF) was established in 1942 and its first policy document was prepared in
1952-53, although it was never implemented (Gilmour & Fisher, 1991;
Poffenberger, 1996).

Nationalisation of the forests (1950 to 1987)

The democratic movement in 1951 overthrew the Rana regime. Following this
change, the government decided to nationalise all the forests to return to state
control one-third of the country's forests and agricultural lands held under feudal
tenure (Mahat et al., 1986; Poffenberger, 1996; Regmi, 1978). The Private Forest
Nationalisation Act 1957 was enforced to transfer the ownership of forestland in
the private ownership such as Birta and Jagir to the state (Hobley & Malla, 1996;
Mahat et al., 1986). One of the major reasons behind the nationalisation was that
forest resources were considered to have strategic importance for the national
economy including its ecosystem and environmental services. However, since the
state had limited capacity and resources to enforce its own rules in the
management of these forests, forest depletion and deforestation accelerated
following nationalisation (Mahat et al., 1986; MPFS, 1988).

Nationalisation of the forests was blamed for country-wide deforestation of the
resources due to lack of ownership and regulations (Bajracharya, 1983). It was
also blamed for the breakdown of local and indigenous forest management
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systems throughout the country (Pardo, 1993). However, local control was
continued in those forests where local leadership was strong (Arnold, 1998).
Gilmour and Fisher (1991) argued that a large number of indigenous forest
management

systems

originated

in

the

1960s,

immediately after

the

implementation of the nationalisation Act.

Environmental problems became more pronounced in Nepal during the 1970s,
related to rapid deforestation in the hills, massive soil erosion and flooding in
Bangladesh. The country lost about 570,000 hectares of forest between 1964 and
1985 (MPFS, 1988). Accelerating population growth, expanding livestock herds
and cultivation on sloping land were considered the chief causes of deforestation
(World Bank, 1978). However, according to Mahat et al. (1986), deforestation in
Nepal is not recent, and both government land-use policies and subsistence
agricultural systems are responsible for deforestation. Whatever the various
interpretations of the environmental crisis, it was useful to draw the attention of
the international community and donors to invest in the reforestation activities in
Nepal (Häusler, 1993).

Emergence of participatory forestry (1987 onwards)
The Ninth Forestry Conference was organised in 1975 and the conference
conclusion was to form a working group for the formation of a forestry plan for
Nepal (Gilmour & Fisher, 1991). The National Forestry Plan was prepared in
1976, with a notion that the management of hill forests in Nepal is not possible
only by government efforts without participation of local people (HMGN, 1976).
The Forest Act of 1961 was amended in 1977, and regulations were formulated in
1978 with a provision for people’s participation in forest management. The
revised Act categorised the forests of Nepal into six categories as: Panchayat,
Panchayat-protected, leasehold, religious, government, and private forests (Mahat
et al., 1986). Provisions were made to hand over a limited (up to 125 ha)
government-owned degraded forest area to local Panchayats (a village level
political unit of the government) as Panchayat forests with the aim of
reforestation. Similarly, handing over existing forest areas (up to 500 ha) for
protection, management, and utilisation was provisioned as Panchayat-protected
forests.
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The ownership of the forest land remained with the government and the
Panchayats were not allowed to sell any forest products (MPFS, 1988). The
policy of the government was incorporated into the Sixth Five Year Plan (198185) and also supported by the decentralisation Act 1982 (Palit, 1996). The
decentralisation Act 1982 made some progressive provisions to empower local
communities such as the provision to form ‘forest user groups’, introduced in
1987. Although the provision of Panchayat and Panchayat-protected forests
provided for the participation of local people in forest management, genuine
representation of local users in forest management was not possible, as the
Panchayat was not an appropriate institution for the management of forest
resources (Jodha, 1992).

The Seventh Five Year Plan (1985-1990) explicitly mentioned the provision of
people’s participation in the management and utilisation of forest resources
(Hobley & Malla, 1996). Following national and international experience of forest
management, and global demand for people’s participation, the government of
Nepal decided to formulate the 25 year Master Plan for Forestry Sector (MPFS) in
Nepal. The MPFS, Nepal (1988) established the CF program as one of the major
forestry components, and decided to phase in the handing over of all accessible
hill forests to community forest user groups (CFUGs) for their protection,
management and utilisation (MPFS, 1988). The MPFS has become the basis for
the formulation of the Forest Act in 1993, and formulation of the Eighth, Ninth,
Tenth and the Interim Plans of Nepal.

Following the abolition of the Panchayat system and the democratic constitution
of Nepal 1990, the Forest Act (1993) and regulations (1995) were formulated on
the basis of the MPFS. The Forest Act of 1993 defines the CFUG as a registered
group of those ‘desirous to utilise the forest products by developing and
conserving such forest for the collective interest’. The CFUG is recognised as a
self governing, perpetual and corporate body registered at the relevant District
Forest Office (DFO). Under the community forestry structure, local people make
decisions regarding forest management, utilisation and distribution of benefits
from a forest (Gilmour & Fisher, 1991).
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The Federation of Community Forestry Users, Nepal (FECOFUN) was
established in 1995 realising the need for a network of CFUGs’ to protect their
rights. The objective of FECOFUN is to raise the awareness of forest users about
their rights of access to, and responsibilities for, the management of the country’s
forest resources, as well as to perform advocacy on behalf of the forest users, and
to ensure the effective implementation of community forestry policies (Shrestha &
Britt, 1997). FEFOFUN has expanded its networks and has become one of the
largest civil society organisations in Nepal (Timsina, 2003). As an umbrella
organization of CFUGs, FECOFUN became successful in protecting rights of
CFUGs and in challenging government decisions and policies that unravel
undermine autonomy and other rights of user groups although it is blamed for
weak internal governance (Paudel et al., 2010), and politicization of the network
in favour of some political parties (GoN, 2013).

The history of forest exploitation and development of forest policies has a parallel
development with Nepal's political structure (Hobley & Malla, 1996). The Private
Forest Nationalisation Act 1957, Forest Act 1961 and Forest Act 1993 followed
the major political changes in 1950, 1960 and 1990, respectively. Similarly, there
is a strong relationship between forest policy, the level of people’ commitment to
forest management and the status of forest conservation and environmental
management (Acharya, 2002; Kanel & Dahal, 2008).

The success of any forest policy in Nepal depends on how the policy has been
formulated with the wider consultation of stakeholders and has progressively
evolved to establish people's rights and control over resources. Recognising the
role of multiple stakeholders including state, civil society and market in policy
formulation is the key to developing common understanding, ownership and the
commitment to manage a community forestry program on an equitable and
sustainable basis (Acharya & Gentle, 2006; GoN, 2013).

A recently conducted study by GoN (2013), categorised evolution of community
forestry according to contemporary issues at different stages as:
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(i)

Pilot and experimental phase (1980s) – The Panchayat era that focused on
user group forestry, piloting group formation and inclusion of women and
poor with donor support,

(ii)

1st generation issues (1990s)- The multiparty democracy era focused on user
group formation, structural changes at forest department and in
understanding forestry-farming linkages,

(iii)

2nd generation issues (late 1990s – 2000+) – A period when political and
armed conflict emerged in Nepal, focused on equity, good governance,
conflict management, social justice and to improve livelihoods of poor,

(iv)

3rd generation issues (2000 +, during peak conflict period) focused on
addressing internal power dynamics and elite capture, enterprise
development and social inclusion, and

(v)

4th generation issues (2006+), new political environment following
abolishment of monarchy and declaration of republication state, focused on
balancing forestry sector actors, and shifting community forestry towards
multiple benefits such as climate change mitigation and adaptation, payment
for ecological services.

The analysis relates political context to the evolution of community forestry in
order to understand how changes in power relations between different
stakeholders affect evolution of community forestry agendas and policy reform in
Nepal.
3.5.3 Status of community forestry in Nepal
The last three decades of CF in Nepal have been successful in formulating peoplecentred policies and recapitalising people's ownership and commitment to forest
management (Kanel, 2004). The CF program became one of the major forestry
components aimed at managing rural forests for equitable sharing of benefits
among stakeholders, and sustainable management of forest resources (GoN,
2013). CFUGs have been established as one of the largest and strongest
community based institutions in the country. Nepal has about 1.65 million ha of
community forests (out of a total of 5.8 million ha) managed by over 17,500
CFUGs, with 2.1 million households (about 40% of the total and about 60% of the
rural population of the country) directly engaged in this process (DoF, 2011). The
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distribution of CF in Nepal according to different ecological zones and
development regions is presented in Table 11 and 12 respectively.

Table 11 - Distribution of CF in Nepal by ecological zones
Ecological zone

Number of
CFUGs

CF area (ha)

Number of beneficiary
households

High Mountain
Middle Hills

2,830
12,812

266,007
1,090,398

291,415
1,405,286

Terai/Inner Terai

2,043

296,249

481,157

Nepal

17,685

1,652,654

2,177,858

Source: DoF (2011)

Table 12 - Distribution of CF in Nepal by development regions
Development
region

Number of
CFUGs

CF area (ha)

Number of beneficiary
households

Eastern
Central

3,100
3,935

378,475
345,039

403,730
489,333

Western
Mid-Western

4,621
3,821

246,224
464,502

546,968
478,972

Far-Western

2,208

218,414

258,855

Nepal

17,685

1,652,654

2,177,858

Source: DoF (2011)

The above Tables show that the concentration of CF is much higher in the Middle
Hills region in comparison to the High Mountain and Terai regions, while the
distribution of CF is close to uniform among the development regions considering
the total forest area and population.

The experience generated from community forestry has also been adapted and
scaled up in other community based forest managed regimes such as leasehold
forestry,

collaborative

forest

management,

community-based

watershed

management, integrated conservation and development programs, as well as in
resource management groups in conservation areas and buffer zones of protected
areas in Nepal (Ojha et al., 2008).

The achievement of community forestry is a result of the commitment of local
user group members in forest protection and management, the commitment of
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government in developing people-centred policies and programs, as well as
financial and technical support from major donors including AUSAID, USAID,
DFID, SDC, DANIDA, JICA, UNDP, IFAD and GTZ. According to GoN (2013),
in a 30 years period donors have provided over 237 million USD and the GoN has
invested over 8 million USD to promote and expand community forestry in Nepal.
The role of donors always remained important not only to provide technical
assistance but also influential in terms of political and policy decisions. However,
the donors are also blamed for not playing an important role in promoting
authority delegation from government to local communities,

in promoting

community forestry in Terai, and been silent in improving governance issues such
as corruption (GoN, 2013).

3.5.4 Outcomes of community forestry in Nepal
Community forestry has significantly contributed towards improving the forest
condition, in utilising democratic processes in decision-making and in promoting
local development activities (Acharya, 2002; GoN, 2013; Kanel, 2004; MSFP,
2012). The community forestry regime has an additional opportunity to provide a
wide range of socio-economic and environmental benefits including ecological,
institutional, financial, and social services and safety nets (Adhikari, 2009;
Pokharel & Byrne, 2009).

The ecological outcomes

Many empirical studies from 1998 to 2009 of community forestry in Nepal
highlighted that community forests have resulted in improving forest condition
and regeneration (Branney & Yadav, 1998; Gautam et al., 2002; Gautam et al.,
2003; GoN, 2013; Jackson et al., 1998; Kanel, 2004; Tachibana & Adhikari,
2009). Branney and Yadav (1998) in a study of changes in condition of
community forests between 1994 and 1998 in four districts of the Koshi Hills
describe a significant improvement of forest condition in community forests in
comparison to public forests. The study claims increased number of stems by 51
percent, basal area has increased by 29 percent, and decreased grazing intensity
from 94 to 74 percent.

90

A study on changes in land use carried out by Jackson et al. (1998) in two central
districts, based on analysis of aerial photographs of 1978 and 1992, claimed
improvement in forest cover in the districts. The study also revealed that the shrub
land and grassland are being converted to more productive forests in community
managed forests. The area of total forestland in the districts increased from 7,677
to 9,679 hectares (by 37.5 percent) between 1978 and 1992 including 1,352
hectares of new plantation. Gautam et al. (2002) claimed that community forests
are positively contributing to restoration of forests in Nepal. The study was based
on the spatial and temporal changes in land use between 1978 and 1992 in the
Roshi watershed area in the Middle Hills of Nepal. In a comparison of loss of
forest area in the Village Development Committees (VDCs) with and without
community forests, the study claimed large differences in the rate of total forested
area loss, with community forest VDCs losing less total forested area. Similarly,
forest area had increased by 77 percent in the VDCs with community forests, in
comparison with 13 percent for VDCs without community forests.

Based on research in two CFs in the Mid Hills of Nepal, Acharya (2003) found
that a primary focus on forest resource production over biodiversity has resulted
in either a decline or modifications to biodiversity in these community managed
forests. As a result, there is evidence that biodiversity has either declined or has
been altered in community managed forests.

Tachibana and Adhikari (2009) studied 101 randomly sampled forests in the
Middle Hills of Nepal to examine the effects of community-based management on
changes in forest-resource condition. The research claimed a positive impact of
community forestry on changes in forest condition, especially in the areas of
reduction in forest fire events and regeneration of saplings within a short period of
community ownership.

Although many studies mentioned above have claimed improvement in the biophysical condition of CF in Nepal, no in-depth macro studies have been carried
out to assess the magnitude of improved forest conditions under community
forestry (Kanel, 2004). As quantitative data on the status of community forests
before handover do not exist, the assessment of ecological outcomes has to rely on
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the experiences of actors involved in this process, in order to assess improvement
in forest condition after CF (Chakraborty, 2001).

Socio-economic outcomes and contribution to poverty reduction

A study of 1,788 CFUGs from 12 Hill and Terai districts of Nepal was carried out
in 2002, and the information was extrapolated to all CFUGs. The analysis
indicated that the annual cash income from the sale of forest products from CF
was equivalent to 10 million USD, higher than the annual income of the
Department of Forests from government managed forests in 2002 (Kanel, 2004).
About 36 percent of the income was spent by CFUGs on local development
activities such as construction of schools, road and drinking water facilities,
followed by 28 percent in forest development, 17 percent miscellaneous, two
percent on capacity building and only three percent was spent on pro-poor
activities (Kanel, 2004). Although most of the community development activities
like school construction and drinking water facilities also serve the rural poor,
such activities are not included under pro-poor investment in the analysis.

A longitudinal study based on 26 CFUGs in the Koshi Hills of eastern Nepal has
claimed impacts of community forestry on poverty alleviation and livelihood
security in Nepal (Chapagain & Banjade, 2009). The study revealed that CF
directly contributed to livelihood improvement and capacity building of poor
households resulting in 46 percent of very poor and poor households upgraded
into higher wellbeing categories within a five year period. A similar study found
that community forestry had successfully increased average annual household
income of user group members by 113 percent over a period of five years from
2003 to 2008 (Chapagain, 2009).

Pokharel et al. (2007) highlighted the contribution of CFUGs in addressing the
issues of poverty and social exclusion within their user group members. The
identification of poor households through a wellbeing ranking process, and
targeting the poor and disadvantaged groups through special provisions in their
operational plans, are some of the successful strategies. Analysis of the
achievements of community forestry of 692 CFUGs from three districts where the
Nepal Swiss Community Forestry Program is in operation, have shown a greater
92

contribution of CFUGs in: education through developing infrastructures and
teacher salaries; local community development through infrastructure such as
making roads/trails, bridges, drinking water systems, irrigation channels and
ponds, electrification; improving health facilities; and promoting alternative
energy by establishing improved cooking stoves and water mills (Pokharel et al.,
2007). Carter et al. (2011) highlighted the positive outcomes of community
forestry in terms of improved pro-poor livelihoods and social inclusion in a
review of two decades of community forestry in Nepal.

Chapagain and Banjade (2009) argued that CF is practising wellbeing ranking of
all user group households following the second revision of CF guideline in 2000
and better targeting the concerns of poor and marginalised groups in order to
address these concerns. The CFUGs have planned for allocating a significant
amount of resources to income generation and capacity building of poor and
marginalised households, and to increase the representation of such households in
decision-making positions.

The revised community forestry guideline (GoN, 2009) of Nepal has further
expanded the potential of CF in poverty reduction. The revised guideline requires
affirmative action and pro-poor provisions in favour of poor, women and other
marginalised households. The guideline requires proportionate representation of
women, caste and ethnic groups in decision-making bodies; provision to allocate
at least 35 percent of total CFUG income to the pro-poor livelihood improvement
of poor households based on wellbeing ranking; and provision to allocate part of
CF land to poor households for cultivation of NTFPs and other income generating
schemes. The implementation of the revised guideline is expected to make CF
management socially inclusive and pro-poor, capable of safeguarding human and
natural resources related to the livelihoods and rights of the poor and socially
excluded population (GoN, 2009).

Multi Stakeholder Forestry Programme (MSFP) (MSFP, 2012) conducted a study
to examine the outcomes of two decades of contribution of the UK government
funded Livelihoods and Forestry Programme and the Swiss government funded
Nepal Swiss Community Forestry Project in Nepal. The study highlighted positive
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outcomes of community forestry in terms of increased participation as well as
increased access to forest products and better income by poor, women and
disadvantaged groups.

Many studies indicate that decision-making in community based forest
management is mostly captured by local elites, and the concerns of poor, women
and Dalits, who depend more on common property resources for their livelihood,
are not well addressed (Acharya & Gentle, 2006; Agarwal, 2001; Gentle et al.,
2007; GoN, 2013; Graner, 1997; Malla et al., 2003; Nightingale, 2002; Thoms,
2008). For example, the management objective is timber oriented rather than
focusing on production of multiple benefits; prices of products are very high to
poor members; capacity building activities are mostly utilised by powerful and
elite members; and CFUG funds are being invested in community development
activities such as electrification, irrigation and road construction that directly
benefit well-off households (Gentle, 2000; Malla et al., 2003; Paudel et al., 2010;
Thoms, 2008). Pokharel (2008) in his study of 100 CFUGs in three western hill
districts concluded that overall some 74 percent of the benefits of community
forestry funds accrue to the non-poor while 26 percent accrue to the poor in rural
communities in Nepal. Gilmour et al. (2004) find some empirical evidence of CF
providing limited tangible benefits to the poor throughout the countries of Asia,
however, argue that there is no clear evidence of scaling that up further despite the
huge potential of CF to deliver pro-poor outcomes.

Paudel et al. (2010) argue that community forestry in Nepal is a gradually
adapting techno-bureaucratic and corporate culture, and shifting from its original
priority of basic needs to commercialisation of resources. Their study, based on
analysis of the national CF database and case studies in selected districts, claimed
that the sale of forest products, which generates more than 83 percent of the total
income of CFUGs, is the major motivation for CFUGs. More than half of CFUG
expenditure is on infrastructure and forest development activities, in comparison
to pro-poor activities where only three percent of their income is invested. Paudel
et al. (2010) also argue that corruption has been institutionalised in community
forestry with the direct involvement of government officials of the Department of
Forests, CFUG leaders and police. Seventeen percent of CFUG income has been
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booked under miscellaneous expenses where the money involved in corruption
has been hidden.

The government of Nepal conducted a mega study to review 30 years of
community forestry in Nepal covering 137 CFUGs from 47 districts through a
statistically valid sampling process (GoN, 2013). The study demonstrated that
community forestry approach in Nepal has not only been successful in managing
forest resources for environmental and economic benefits, it has also confirmed
community forestry as an important vehicle for social change, as an approach to
empower the excluded and marginalised rural communities. The study revealed
that despite the successes of community forestry in reducing resource degradation
and improvements in forest cover, it had not delivered economic impacts for
forest dependent poor communities as expected (GoN, 2013).

3.5.5 Pro-poor perspectives of community forestry
Forests have huge potential to provide a number of ecological, economic and
social services and safety nets. The ecological services, including climate
regulation, hazard protection and water conservation, are not limited to mitigating
adverse impacts, but can also increase social resilience against extreme weather
events like floods, heat waves, forest fires and intense droughts (Adhikari, 2009).
There are many examples of community based forest management practices
contributing to poverty reduction (Gilmour et al., 2004; Hobley, 2007), and the
relationship between forests and the rural community has gradually shifted from
supply of goods and services to helping the poor cope with poverty (Mahanty et
al., 2006). The forests can also fulfill important “safety net” functions in times of
difficulty, enabling families to avoid destitution by acting as a source of savings,
investment, capital accumulation, asset building and wellbeing including lasting
improvements in income and employment (Sunderlin et al., 2005). Some products
like medicinal and aromatic plants act as safety nets for the most vulnerable social
groups (Kanel & Dahal, 2008; Paumgarten, 2005).
Hobley (2007) reviewed thinking and development in the forestry sector
worldwide, and concludes that there is a widely held assumption that if forests are
devolved to the local level with community tenure and decision-making power
over use of forests, including commercialisation, also devolved, this will lead to a
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pro-poor outcome. She argues that firstly, we must realise that forestry has quite
limited capacity to be pro-poor and secondly, to make forestry pro-poor we must
enhance our understanding of: (i) the poor; (ii) the changing roles of forests and
trees in livelihoods; (iii) politics and the power to build active citizenship; (iv) the
role of the state and its relation with civil and political society; (v) the roles of
markets and enterprises; and (vi) global change and geo-politics.
Building on the findings of CF studies of the preceding decade, Nurse et al.
(2004) note three key reasons why pro-poor community forestry has not been
successfully implemented so far as: (i) projects (as well as government line
agencies) have historically been compartmentalised and restricted in the range of
services they can offer to CFUGs; (ii) despite the progressive legal democratic
reforms in Nepal, a majority of communities have sustained feudalism in day to
day community affairs; and, (iii) development practitioners have been dealing
with an inherently inequitable local context, which must be accounted for in propoor development methodologies.

Adhikari (2002) claimed that poor households are still marginalised even if
resources are managed under community ownership, as poor people’s access to
and control over the forest and other allied resources is far from getting secured
despite the legally guaranteed community ownership regime. The issue of access
and control of the poor over resources depends to some extent on the socioeconomic structure of the particular CFUG - ethnicity, caste, class, gender and
educational level are the main criteria differentiating Nepali society (MSFP, 2012;
Pokharel & Byrne, 2009).

Chhetri (2006) argues that the very poor, in situations of persistent poverty, have
too few assets to be able to take advantage of most livelihood opportunities. The
study suggests that participatory forestry programs should find ways to move
down to the individual household level or to targeted groups within communities
that are heterogeneous in terms of caste and economic background, in order to
play a meaningful role in poverty alleviation, whilst conserving the forests.
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WRI et al. (2005) identify some of the fundamental governance issues influencing
the poverty reduction potential of community based forest management. The
issues include: (i) secure resource access and management rights for the poor that
are supported by appropriate policy and

regulatory frameworks;

(ii)

decentralisation of resource management in ways that benefit the poor, such as
through policies that support the poor or encourage the involvement of
marginalized groups indecision-making; and (iii) rights to participation,
information and justice. Adhikari and Lovett (2006) claim inequality in wealth or
income is the most likely source of heterogeneity in management of common
property resources in Nepal, which usually hinders collective actions, as well as
the sustainability of common property resource institutions.

The studies show that community forestry has tremendous potential to contribute
in poverty reduction. However, success depends upon how policies are
decentralized and become pro-poor; how poor are able to claim their rights and
fulfill their responsibilities; how structure and mindset of state and non-state
service providers are transformed and committed to empower and support the
poor by addressing structural barriers based on gender, caste, class and ethnicity.

3.5.6 Community forestry and climate change adaptation
The CFUGs in Nepal have a tremendous potential to pilot and adopt community
based pro-poor adaptation strategies in rural areas (MSFP, 2012; Ojha et al., 2008;
Pokharel & Byrne, 2009). The DFID funded Livelihoods and Forestry Program
has initiated involvement of CFUG networks in climate change adaptation
piloting. According to BK (2010), CFUGs are effectively mobilising their
network and resources in vulnerability analysis, preparation of adaptation plans
and targeting the most vulnerable groups mobilising emergency funds and
strengthening other traditional practices.

RECOFTC (2012) recognised the potential of community forestry in climate
change adaptation, identifying key contributions as:


Enhancing resilience of local communities by providing secure access to
forest resources, income, strengthening livelihoods and food security;
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Strengthening social capital of local communities by mobilising local
knowledge and skills and participation in planning and policy formulation;
and



Stabilising ecosystems by strong long-term interest in the forest, local
people and their relationship.

Community forestry in Nepal also contributes to soil and water conservation,
micro watershed management and restoration of degraded areas by afforestation,
protection and management of natural forests, and reducing the effect of forest fire
and grazing (Branney & Yadav, 1998; Gautam et al., 2002; Pokharel et al., 2008),
thus contributing to mitigation of the adverse effects of climate change. Similarly,
the socio-economic contribution of community forestry includes livelihood
improvements for a large number of people (Chapagain, 2009; Chapagain &
Banjade, 2009; MSFP, 2012; Pokharel et al., 2008), thus enhancing the adaptive
capacity of the rural community. The NAPA document of the government
identified CFUGs as one of the potential institutions to implement local level
climate change adaptation programs in Nepal (GoN, 2010a).

Community forestry in Nepal has a direct link with most of the sectors vulnerable
to climate change such as agriculture and food security, water resources and
energy, forest and biodiversity, climate induced disasters, human health, and
urban settlement and infrastructure (Agrawala et al., 2003; GoN, 2010a). CFUGs
have a potential role and strength in contributing to most of these sectors by
mobilising the natural, human, social, financial and physical resources generated
throughout the rural areas of the country.

Community forestry in Nepal contains over 180 million tonnes of sequestrated
carbon and has an opportunity to deliver benefit though carbon financing under
the Reducing Emissions from Deforestation and Degradation (REDD) mechanism
(Pokharel & Byrne, 2009). This could provide a new mitigation strategy to
provide incentives to reduce emissions from deforestation (Angelsen et al., 2008;
Pokharel & Byrne, 2009). However, the REDD mechanism may lead forest
management in developing countries, including community forestry, towards
carbon sequestration through timber management in order to get more benefit
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from carbon finance. If carbon density of the forests is prioritised over subsistence
needs, biodiversity and other ecological services, the livelihoods of millions of
people who actually live in and directly depend on multiple forest products would
be at risk (Adhikari, 2009). Pokharel and Byrne (2009) argue that the level of
benefits for poor people from climate change mitigation mechanisms will be
determined by the quality of governance applied in the benefit sharing process of
REDD (Pokharel & Byrne, 2009).
Based on the review of literature on climate change adaptation, institutions and
community forestry, community forestry in Nepal has a lot of potential and
strengths to contribute as an appropriate pro-poor institution for climate change
adaptation (GoN, 2013; MSFP, 2012). However, the roles, functions and
characteristics of CFUGs, as effective institutions for climate change adaptation,
are yet to be tested. Similarly, there is a need to analyse the limitations of
community forestry in adaptation.
Considering the realities, a summary of the strengths and limitations of
community forestry as a potential institution for climate change adaptation in
Nepal is presented in Table 13.
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Table 13 - Strengths and limitations of community forestry for climate
change adaptation in Nepal
Areas

Scale and
coverage

Livelihoo
ds assets

Mandate
and
policies

Strengths

Limitations

One of the largest civil society organisation in Nepal
Nationwide coverage (in all 75 districts) and rooted in rural
areas where adaptation need is high

Limited coverage of CF in
high Mountain and Terai
region.

Reaching over 40 percent population of the country and over 60
percent households in rural areas.

Access to CF resources and
benefits to poor has been
criticised and challenged by
several studies.
Low participation of
women and Dalits in
decision-making in CFUGs

Natural assets: managing 1.65 million ha forest area with
forests, rivers, shrubs, non-timber forest products, soil and water
conservation, rich bio-diversity, grazing land and forest products
as agriculture inputs. Land allocation for pro-poor income
generating and livelihoods improvement activities.
Financial assets: Collecting and mobilising over 10 million
USD annually, CFUG fund mobilisation as a “safety net” of
poor. CF in Nepal has over 180 million tonnes of sequestrated
carbon.
Human assets: Successfully mobilised over 2.18 million
households, about 195,000 committee members for day to day
decision-making, contribution of large amount of CFUG funds
as salary of school teachers, scholarship for poor children, skill
based training, employment in forest protection and
management as well as in community development activities.
Physical assets: CFUG offices and facilities, CFUG funds is a
major source of infrastructure (such as drinking water, road,
electrification, bridge, school building) construction in remote
areas
Social assets: Established practices of general assembly,
election of committees and mobilisation of large population of
users. Well established and vibrant network of FECOFUN at
VDC, district and national levels
Objectives of CF: protection, management and utilisation of
forest resources, poverty reduction, livelihoods improvement

Nominal amount of CFUG
fund allocation for pro-poor
activities
Corruption or misuse of
resources in some cases
Greater orientation and
motivation on
commercialisation of
resources than subsistence
needs
Limited awareness and
knowledge on climate
change and adaptation

May be considered as a
drift from original mandate

Over 30 years established credibility and legitimacy from
community, government, donor and international community,
high investment program

Barriers in practicing propoor and affirmative
actions

Pro-poor and equitable policies (mandatory provision of
wellbeing ranking of all households and pro-poor targeting;
provision to allocate 35 percent of income for pro-poor
activities, allocation of CF land for pro-poor livelihoods,
proportionate representation of gender, caste, ethnicity in
decision-making.

Ensuring equitable benefit
sharing in the context of
elite dominance in benefit
sharing

Autonomous organisation with democratic functioning
NAPA document recognised CFUG as one of the major
implementing agencies at the local level.

No functional relationship
with Ministry of
Environment, the leading
ministry in climate change
adaptation

Data source: DoF, 2011; GoN, 2009; Kanel, 2004; MoE, 2009; Pokharel & Byrne, 2009
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3.6 Summary
The review of institutional theories and practices has showed that local
institutions have demonstrated successes in managing valuable natural resources
as commons. Locally developed rules, institutional arrangements and collective
actions are the keys for the effectiveness of local institutions. The success of
community forestry in mobilising large numbers of people for the restoration of
greenery, and local control and management of forest resources is one of the best
examples. However, how locally developed rules and practices address the needs
and concerns of poor and marginalised communities and ensure equity in benefit
sharing remains a concern. Climate change has impacts on natural resources and
the livelihoods of resource dependent communities. How local institutions enable
local communities to adapt to climate change and address vulnerability is one of
the emerging challenges for local institutions. Understanding the role and capacity
of local institutions, especially the role, capacity and potential of CFUGs, in
climate change adaptation is important considering the way in which these
institutions will be able to address the increasing vulnerability of the most
vulnerable people.

The chapter provides a review of institutional characteristics and functions of
local institutions that required to manage commons as well as to facilitate climate
change adaptation. The theories have been reviewed and synthesised to develop a
framework (Figure 22) to analyse effectiveness of local institutions to facilitate
climate change adaptation.

101

Chapter 4 - Research methodology
4.1 Introduction
Climate change adaptation is one of the emerging, innovative and challenging
research areas. The research has great significance in the rural context of Nepal
where there is limited empirical local knowledge available about vulnerability to
climate change for planning and design of appropriate policies and strategies to
address local needs for climate change adaptation. Designing an appropriate
research methodology is challenging in this context, as impacts of climate change
vary largely with spatial variation of climate and diversified livelihood options of
different wellbeing and ethnic communities in different geographical locations.
Examining the roles and functions of local institutions in enabling poor and
vulnerable communities for climate change adaptation is another innovative area,
although there are many studies on local institutions and collective actions
especially in managing commons. In addition to this, involving poor and
marginalised people, as research participants from the rural Nepali context,
demands design of a method appropriate for collection of information and
opinions from illiterate and powerless people. Historically, marginalised people in
a caste, class, gender and ethnicity biased society have not easily expressed their
opinions in front of a dominant group. Thus in this study, a pragmatic research
methodology has been developed to address methodological complexities relating
to researching in these communities.

Considering the contextual and methodological demands, the research followed a
mixed method approach based on pragmatism using an interpretivist perspective
(Johnson et al., 2007; Tashakkori & Teddlie, 2003). The inductive theory
followed by a deductive theory was combined with qualitative methods as a
dominant method for data collection, with quantitative method as a less-dominant
method (Creswell & Clark, 2007). The mixed method approach enhances the
validity of the research findings by using complementary qualitative and
quantitative methods, and enabling cross-referencing of data from the two
methods (McMurray et al., 2004). The approach also bridges the gap between the
scales of social realities, as qualitative methods often explore behavioural aspects
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of social life at a micro level (e.g. family or household level), while quantitative
methods enable investigation of social perspectives at a macro level (e.g.
community, district or national level) (Bryman, 2006). The mixed method
approach also brings political, ecological and critical perspective to the research
by introducing power relation analysis in resource use and vulnerability analysis
(Springate-Baginski & Blaikie, 2007).

This chapter describes a review of paradigms, theories and dimensions of social
research. Such a review helps in understanding theoretical perspectives of social
research including research paradigms, research methodology and process, and
ultimately helped in the selection of the most appropriate research paradigm,
methods and tools for this research. Following the theoretical review, the chapter
presents a review on how sustainable livelihood approaches and participatory
tools are applicable in climate change related research. The chapter describes
selection of research methodology, research frameworks, sampling processes to
select research location and participants, and data collection and analysis
processes for the research. The chapter also explores the researcher’s identity in
the methodological context, and limitations of the research.

4.2 Paradigms, theories and dimensions of social research
4.2.1 Paradigms and theories of social research
Theory and social research are interconnected. Theory provides guideline and
assumptions for research, and the research findings provide a basis to formulate,
strengthen and revise a theory (Sarantakos, 2005). Neuman (2003, p. 545) defines
social research as “a collection of methods used systematically to produce
knowledge”. According to Walter (2009, p. 4) social research is “the systematic
study of the society, the patterns in it and the processes that shape what people
do”. Social research is applicable in various situations such as in answering
practical questions, in obtaining informed decisions, generating practical solutions
to change a society and building a basic understanding of the society (Neuman,
2003).

Research methodology selected by a researcher is influenced by theoretical
perspectives and the epistemological stance of the researcher (Gray, 2004).
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Epistemology is a theory of knowledge which provides a philosophical
background for a researcher to decide what kinds of knowledge are legitimate and
adequate to explain a situation, behaviours or actions (Gray, 2004; Walter, 2009).
Similarly, ontology is a theory of being. According to Walter (2009, p. 16),
ontological framework refers to “our understanding of what constitutes reality
and how we perceive the world around us”. According to Gray (2004) ontology
represents understanding “what is”, while epistemology refers to “what it means
to know”.

The building and testing of theories in research can be based on deductive and
inductive approaches. The deductive approach is a process of hypothesis testing
which confirms, elaborates or modifies principles (Babbie, 2007; Gray, 2004). In
a deductive approach, researchers may develop concrete evidence from an abstract
and logical relationship among concepts (Neuman, 2003). An inductive approach,
on the other hand, allows analysis and interpretation of data and patterns that may
construct relationships, generalisations and theories (Gray, 2004; Neuman, 2003).
Inductive and deductive methods may not always be mutually exclusive rather,
they can complement each other and serve as methodological triangulation (Gray,
2004; Neuman, 2003; Tashakkori & Teddlie, 2003).

Research methodologies are derived from different theoretical perspectives or
approaches such as positivistic, interpretive and critical paradigms (Crotty, 1998;
Gray, 2004; Neuman, 2003; Sarantakos, 2005). Positivism is the most common
and oldest approach. Positivist researchers prefer quantitative data collection
methods such as experiments, surveys and statistics (Gray, 2004; Neuman, 2003).
Interpretivism, also called anti-positivist stance, was derived from cultural and
historical interpretations of social life (Crotty, 1998). Interpretive researchers
spend much time with the people they are researching, and try to understand how
people construct meaning in natural settings using methods such as participant
observation and field research (Neuman, 2003). In terms of epistemology,
interpretivism is linked to the theory of social constructivism (Sarantakos, 2005).
Interpretivism states that natural and social sciences are two different realities as
natural sciences try to quantify the data for empirical regularities, while the social
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sciences often deal with individual actions and their relationship with society
(Gray, 2004). Critical social science approach has been defined as a:
“critical process of inquiry that goes beyond surface illusions to
uncover the real structures in the material world in order to help
people change conditions and build a better world for
themselves” (Neuman, 2003, p. 81).
Research related to social aspects of natural science (such as natural resource
management, climate change) demands understanding of social, political and
ecological dynamics. The political ecological approach, as an inquiry into ecology
and guided by political economy, is also an important approach in social science
research (Blaikie & Brookfield, 1987; Rocheleau, 2008). Political ecology has
been defined as “empirical, research-based explorations to explain linkages in the
condition

and

change

of

social-environmental

systems,

with

explicit

considerations of power” (Robbins, 2004, p. 12). According to Guha and
Martinez-Alier (1997), political ecology deals with the relationship between
society and nature, and also with various socioeconomic groups within society.
Political ecology is rooted in critical perspectives of social science together with
empirical evidences from bio-physical and socio-economic field realities
(Greenberg & Park, 1994; Rocheleau, 2008). It has also been defined as a research
framework or a method of analysis in socio-ecological research (Carney, 1993;
Peluso, 1992; Rocheleau, 2008). Political ecology is useful to understand power
relations in management, and benefit sharing of natural resources in a
heterogeneous society, where power relations are historically defined in favour of
a dominant group (Graner, 1997; Greenberg & Park, 1994; Springate-Baginski &
Blaikie, 2007).

4.2.2 Dimensions of social research
Social research can be understood as basic (or pure) or applied research. Basic
research is about expanding scientific knowledge, developing universal principles
and producing findings of significance and values (Neuman, 2003; Saunders et al.,
2009). Applied research is about improving understanding and generating
solutions to specific problems, with findings of practical relevance (Neuman,
2003; Saunders et al., 2009; Walsh, 2001). Some of the examples of applied
research methods are evaluation research, action research and impact evaluation
105

research. It was generally assumed that only basic research could generate new
knowledge; however, applied research can also generate new or fundamental
knowledge (Gray, 2004; Neuman, 2003).

Research can be understood as exploratory, descriptive, explanatory, or
correlational-based on its purpose or objective (Babbie, 2007; Kumar, 2010;
Neuman, 2003; Walsh, 2001; Walter, 2009). Exploratory research mostly explores
new topics or issues, formulates specific questions for future research and
generally demands qualitative techniques of data collection (Kumar, 2010;
Neuman, 2003). Descriptive research is a way to describe details of a specific
situation, social setting, relationship, problem or practice (Kumar, 2010; Neuman,
2003). Descriptive researchers use a wide range of data collection techniques like
surveys, field research, content analysis and comparative research (Neuman,
2003). Explanatory research generally builds on exploratory and descriptive
research and tries to identify the reasons to answer the “why” questions.
Correlational research tries to build relationships between two factors or variables,
however, it doesn’t explain about “why” and “how” aspects of relationships
(Walsh, 2001).

Based on time dimensions, research can be conducted as cross-sectional,
longitudinal or a case study (Gray, 2004; Neuman, 2003; Sarantakos, 2005). In the
cross-sectional research, data are collected only at one time, across the large
representative population, and the research is applicable to a large number of
cases (Gray, 2004). Longitudinal research is useful to examine the phenomenon
such as social, ecological and market trends, with repeated measure over periodic
interval (Gray, 2004; Neuman, 2003; Sarantakos, 2005). Case studies link
individuals or micro level actions with societal, structural or macro-level
processes (Vaughan, 1996). Although the results from case studies may not
always be generalisable due to limited sample size, they can, however, provide
indicative trends related to complex issues, and the findings often inform other
research methods for further analysis (Neuman, 2003; Sarantakos, 2005).

Case studies are usually understood and applied as a method of data collection by
defining the population. However, many researchers use case studies as the
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research model or design as a holistic aspect of research (Walsh, 2001). Case
studies are applied in both longitudinal and cross-sectional research studies to
examine in-depth and multiple dimensions of the cases (Babbie, 2007; Neuman,
2003; Wadsworth, 2011). Cases selected for study in a case study method can be
based on an individual, a group, an organisation, an event or a geographical unit
(Babbie, 2007; Gray, 2004; Neuman, 2003; Wadsworth, 2011; Yin, 1994b).
Although a case study approach is mostly used in qualitative research, it can use
both qualitative and quantitative methods (Neuman, 2003; Sarantakos, 2005; Yin,
1993). Case studies are useful to explore a relationship between a phenomenon
and its context (Gray, 2004; Yin, 2004).

The reliability of case studies is questioned by many researchers because of
limited scope and generalisation of findings based on limited cases (Gray, 2004;
Howitt, 2001; Johnson, 2000; Walsh, 2001) and limitations in statistical
comparisons or validations (Walsh, 2001). However, another group of researchers
challenges those arguments, and claims that the validity of a case study is possible
through the replication of multiple cases of the same issue or phenomenon, as
applied in most scientific inquiries (Noor, 2008; Yin, 1994a, 2004).

Data collection techniques in research are grouped into quantitative and
qualitative methods. Quantitative research is based on numerical data, and data
sources are experiments, surveys, content analysis and data from existing statistics
(Neuman, 2003; Sarantakos, 2005), if repeated case studies are conducted
periodically. Qualitative research, on the other hand, is based on non-numerical
and qualitative data such as impressions, perceptions, words and sentences
generated from people’s experiences, beliefs and ways of life (Neuman, 2003;
Sarantakos, 2005; Walsh, 2001). Qualitative researchers mostly depend on critical
social science and use a transcendent (or inspirational) perspective in data
collection, while quantitative researchers rely on a positivist approach of social
science and use technocratic perspectives (Neuman, 2003). Quantitative research
involves a deductive approach with an emphasis on design, measurement and
sampling process. Qualitative research, in contrast, uses inductive approaches,
valuing insights and richness of data (Gray, 2004; Neuman, 2003; Sarantakos,
2005).
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4.2.3 Selection of research approach and methods
Following a careful review of paradigms and theories in the research context, my
research has followed a mixed method approach which is based on pragmatism,
using an interpretivist perspective. A mixed method approach brings the
complementary strengths of qualitative and quantitative methods together. The
combination of different research methods assists in: (i) answering different sets
of research questions which may not be adequately answered by a single method;
(ii) triangulating data collected from different sources; and (iii) helping to balance
out potential weaknesses of any single data collection method. The research also
applied a case study approach to examine in-depth and multiple dimensions of the
cases.

The units of case study were the individual research participants

representing different wellbeing groups, and CFUGs as local institutions which
may have great potential to contribute to climate change adaptation in Nepal. The
selection of research approach and methods is based on the data needs required to
answer research questions (see Appendix 1for details) as well as according to the
assumptions outlines in the conceptual framework (Figure 1).

The mixed method approach advances four types of triangulations as: (i)
triangulation of measures; (ii) triangulation of observers or investigators; (iii)
triangulation of theory; and (iv) triangulation of methodology. (Denzin, 1989;
Neuman, 2003) The approach also bridges the gap between micro and macro level
social realities, as quantitative methods usually explore social analysis from
macro perspectives, while qualitative methods also explore behavioural aspects of
social life at micro level (Bryman, 2006). As qualitative methods, in-depth
interviews, focus group discussions, participant observations, and participatory
tools in vulnerability analysis have been selected as a primary technique of data
collection. Household level survey, as a quantitative method, has complemented
data collection. The qualitative and quantitative methods were applied on a
dominant-less dominant design basis (Creswell & Clark, 2007; McMurray et al.,
2004). The research has applied a case study as the research unit of the research.
The political ecological approach had a complementary role in linking ecological,
social and political dimensions from critical paradigms in this research. Table 14
presents a summary of research methodology including its paradigms,
frameworks, approaches and tools.
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Table 14 - Summary of research methodology

Research
paradigms

Research
approaches

Pragmatic
and
interpretivist
perspective

Mixed method
approach
following
qualitative and
quantitative
methods

Frameworks
for data
collection and
analysis
Thematic
hierarchical
approach

Data collection
tools
Semi-structured
in-depth interview

Livelihoods
Vulnerability
Index (LVI)
Livelihood Effect
Index (LEI)
Community
Vulnerability
Capacity Analysis
(CVCA)

Focus group
discussion

Data analysis
Thematic hierarchical
approach following
NViVO as tool for
qualitative analysis

Participant
observation

SPSS as a statistical
tool for quantitative
analysis

Household level
questionnaire
survey

Likert scale to
analyse the
perceptions
Analysis of variances
(ANOVA)

4.3 Sustainable livelihood approach in climate change adaptation
research
Sustainable livelihood approaches have been used to explore issues in a wide
range of study areas like localities (rural or urban livelihoods), occupations
(farming, pastoral or fishing livelihoods), social differences (gendered, agedefined livelihoods), directions (livelihood pathways, trajectories), and dynamic
patterns (sustainable or resilient livelihoods) (Scoones, 2009). The approach has
also been applied in climate change adaptation research. Pouliotte et al. (2009),
through field research in Southwest Bangladesh, explored how adaptation can be
mainstreamed into broader livelihood improvement initiatives to reduce the
vulnerabilities related to climate change. Similarly, Hahn et al. (2009) have
developed and applied the Livelihood Vulnerability Index (LVI) to assess risks of
climate change related vulnerabilities by observing and comparing differential
vulnerabilities in two districts of Mozambique. The LVI is based on IPCC’s
definition of climate change vulnerability as a function of exposure, sensitivity
and adaptive capacity (IPCC, 2001).
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Han et al. (2009) have described natural disasters and climate vulnerability as
major components of exposure; health, water and food availability as major
components of sensitivity; and socio-demographic profile, livelihood strategies
and social networks as major components of adaptive capacity. The LVI was also
applied by Urothody and Larsen (2010) to test climate change vulnerability of
households and communities in the Mustang district of Nepal. Although LVI was
applied in assessing differential vulnerabilities of two different villages in the
previous research (Hahn et al., 2009; Urothody & Larsen, 2010), my research has
applied this framework to examine and compare differential vulnerability to
climate change for households from different wellbeing groups within the
community.

Urothody and Larsen (2010) tested the Livelihood Effect Index (LEI) based on the
sustainable livelihood framework in the Mustang District of Nepal, to compare
climate change vulnerability in two VDCs, and to compare the differential
impacts of climate change on households representing different wellbeing groups
(DFID, 1999; Urothody & Larsen, 2010). The LEI provided a household based
composite index to compare the vulnerability between different wellbeing groups.
LVI and LEI are described in more detail in section 4.7.

4.4 Participatory frameworks and tools in vulnerability
assessment
Participatory rural appraisal (PRA) and related approaches (Chambers, 1983,
1994b; Chambers & Conway, 1992) have been commonly applied in assessing
livelihoods, as well as in analysing vulnerabilities and risks related to disaster and
climate change. The human dimensions of vulnerabilities related to natural
disasters have been well documented and used in development studies (Benson et
al., 2001; Blaikie et al., 1994; Scoones, 2009). Some of the methods and tools
used in assessing climate vulnerability in relation to livelihoods are: Climate
Vulnerability and Capacity Analysis (CVCA) methodology developed by CARE
International (Daze et al., 2009); Vulnerability to Resilience Framework (VRF)
developed by Practical Action (Pasteur, 2010); frameworks for assessing
vulnerability to climate change developed by IUCN (Marshall et al., 2009); and
Climate change and Environmental Degradation Risk and Adaptation assessment
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(CEDRA) toolkit used by Tearfund (Wiggins, 2009). Similarly, participatory tools
developed and applied by Oxfam (de Dios, 2002); Livelihoods and Forestry
Programme (LFP)/UKAid (Regmi et al., 2010); WWF India (Mohan & Sinha,
2010); UNDP-Adaptation Policy Framework (Lim et al., 2005); and International
Centre for Integrated Mountain Development (ICIMOD) (Macchi, 2011) are also
in use in the assessment of climate related vulnerabilities.

After reviewing the various participatory methods of vulnerability assessment, I
have selected the CVCA method as the most appropriate method for this research.
The method is suitable for analysing community level climate vulnerability and
assessing community capacity in climate change adaptation as it explores
underlying causes of vulnerabilities and links climate change vulnerability with
gender and poverty dimensions. The process can be used to examine differential
impacts of vulnerabilities for livelihoods of different wellbeing groups (Daze et
al., 2009). The method has also been tested and applied in similar research (Gentle
& Maraseni, 2012) and development programs in Nepal as part of vulnerability
analysis and community level adaptation planning.

4.5 Selection of research location, units and participants
4.5.1 Lamjung district as a research site
The Lamjung district in Nepal was selected for this research after considering the
following points:

1.

The district is ranked as one of the ‘very high’ climate change vulnerable
districts in Nepal based on its overall climate change vulnerability index
(GoN, 2010a).

2.

The district represents the ‘middle hill’ region of Nepal and over two thirds
of the population of the district depends on subsistence agriculture.
Agriculture in this district is based on a strong linkage between farming,
pasture lands and forestry.

3.

The district has a representation of caste, culture and ethnic identities
including a mixed population of indigenous nationalities such as Gurung,
Magar, Tamangs, Dalits and other castes.
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4.

The district has 304 CFUGs established as local institutions responsible for
managing about 20,000 ha of forest (DFO, 2012b).

5.

The district represents a wide range of physiographic and ecological zones,
from an altitude of 385 meters to the Manasalu Mountain which is located at
8,162 meters of elevation (DDC, 2011).

6.

The district has been considered as one of the vital districts of the ChitwanAnnapurna landscape which is important in biodiversity conservation and
upstream and downstream linkages of environmental services. The district
provides a north-south corridor and connects Annapurna and Manasalu
conservation areas with the Chitwan national park (USAID, 2010).

Lamjung district is located in the middle hills of western Nepal and covers an area
of 1692 km2 (DDC, 2011). The population of the district in 2011 was 169,104,
with 44,068 households (CBS, 2011d). The district has 61 Village Development
Committees (VDCs), eight of these within the Annapurna Conservation Area
Project (ACAP). The ACAP is one of the largest conservation areas in Nepal. The
Marsyangdi River passes north to south through the middle of the district. The
forests in this district complement agricultural practices by providing forest
products, grazing land, and environmental services to stabilise land and regulate
water resources (DFO, 2012).

About 39 percent of the total area of the district is covered by forests and about
19,319 ha (about 29 percent of the total forest area outside the ACAP forest area
of the district has been handed over to 24,904 households affiliated with 304
CFUGs as community forest (DFO, 2012b). The CFUGs are well established as
local institutions for forest management, protection of soil, water and biodiversity
resources, and for community development. The CFUGs are self-governing
institutions to manage forest resources, and to provide socio-economic and
ecological services to the local community (GoN, 1993).

4.5.2 Selection of VDCs
Four VDCs of the district have been selected as research units. The VDCs were
purposefully selected for this research in consultation with district level
stakeholders such as the District Development Committee (DDC), the District
Forest Office (DFO), the District Agriculture Development Office (DADO), the
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NGO Federation of Nepal, the Nepal Federation of Indigenous Nationalities
(NEFIN), the Nepal Red Cross Society, and the Federation of Community
Forestry Users, Nepal (FECOFUN) against the following criteria:

1. Representation of physiographic, ecological, socio-economic and cultural
diversity of the district,
2. VDCs outside the Annapurna Conservation Area Project to ensure easy access
to research site,
3. VDCs with reasonable number of CFUGs, as CFUGs are proposed as research
units of this research,
4. Accessibility of the VDCs to allow the research activities to be carried out
within the given time.
Based on these criteria Ghermu and Bahundanda VDCs from the upstream region
(above 1000 m altitude) and Tarkughat and Archalbot VDCs from the
downstream region (below 500 m altitude) were selected for this research (Figure
6).

Figure 6 - Location of selected VDCs and CFUGs
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4.5.3 Selection of CFUGs
The selection of CFUGs was also carried out purposively with the following
criteria related to the purpose of this research:

1. One CFUG from each selected VDC - considering the representation of
physiographic, ecological, socio-economic and cultural diversity of the
district,
2. CFUGs that have completed at least one five year Forest Operational Plan
(FOP) cycle, given their exposure and knowledge of CF policy and experience
in implementation of CF,
3. Reasonable size of the group in terms of CFUG member households (neither
too big nor too small), considering the research timeframe and minimum
numbers needed for sampling,
4. Heterogeneous CFUGs in terms of ethnicity and caste composition of
households to observe the group dynamics,
5. Accessibility of the CFUGs to carry out research activities within the given
time considering the research timeframe, and
6. Willingness to participate in the research voluntarily, as the participation of
committee members and CFUG households throughout the research process
was crucial.

The CFUG selection process followed eliminating criteria in different steps to
select one CFUG each from the selected VDCs (Table 15).
Table 15 - Selection process of CFUGs
Eliminating criteria for the
selection of CFUGs
1.Total CFUGs in the VDC
2. CFUGs not completed five years FOP
period
3.Inappropriate size of the CF for research
(less than 50 or more than 150
households)
4. Relatively less heterogeneous (socioeconomic, caste, ethnicity) groups
5.Problem in access to households
considering the research timeframe
6. Less willingness of committee members
in voluntarily participation in the research
7. Remaining number of CFUG

CFUGs in each VDC
Tarkughat
9

Archalbot
4

Bahundanda
7

Ghermu
6

0

0

2

3

0

1

2

1

3

0

0

0

4

2

1

1

1

0

1

0

1

1

1

1
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Following the selection process, the following CFUGs were selected as research
units for this research (Table 16).

Table 16 - Description of CFUGs selected for the research
S
N

Name of the
CFUG

1

Kataharbari
CFUG

2

Raniswanra
Sakharpakha
CFUG
Chisapani
CFUG

3

4

Manasalu
CFUG

Major caste
and
ethnicity of
households
Bahun,
Chhetri,
Dalits
Bahun,
Chhetri,
Dalits
Bahun,
Chhetri,
Gurung,
Dalits
Gurung,
Dalits

Location
(VDC)

Altitude
range
(meter)

Number of
CFUG
households

Area
of CF
(ha)

Tarkughat
(downstream)

below
500

80

22.40

Year
CF
handed
over
1995

Archalbot
(downstream)

below
500

130

54.17

1996

Bahundanda
(upstream)

above
1,000

60

34.81

2005

Ghermu
(upstream)

above
1,000

120

97.80

2003

4.6 Selection of data collection tools and process
The research has applied a mixed method approach using both qualitative and
quantitative methods. The research adopted a multi-scaled and multi-phased data
collection process. Data collection was carried out at community, district and
national level in three phases, focusing on various actors related to the research.
The primary data were collected through two field trips in Nepal, the first field
work from December 2011 to April 2012, and the second in May 2013. The first
fieldwork focused on collecting data at community and district levels. Following
the analysis of community and district level data, the second field program
focused on national level data. In additions to the primary data, secondary data
were collected from different organizations and institutions related to the research.
The meteorological data on temperature and precipitation records from nearby
Khudi weather station were collected from the Department of Hydrology and
Meteorology (DHM), Nepal. Similarly, secondary data related to population,
poverty, trends of crop production and environmental impacts were collected from
the Central Bureau of Statistics (CBS), Nepal. The policies, plans, strategies and
decisions of the Ministry of Environment (MoE), the District Development
Committee (DDC) and CFUGs selected for the research were collected for
analysis.
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Details of research methodology, with data requirements for each research
question and sub-questions, data collection methods and source of data, is
presented in Appendix 1. The details of each research method and tools applied
are described in the following sub sections.

4.6.1 Qualitative methods
Wellbeing ranking of households, in-depth semi-structured interviews, focus
group discussions, participant observation and Climate Vulnerability and Capacity
Analysis (CVCA) were applied as qualitative data collection tools in this research.
The selection of research participants was initiated with wellbeing ranking of
households in each selected CFUGs.

Wealth/wellbeing ranking

Wealth ranking has become one of the important tools of participatory rural
appraisal to differentiate population into relative levels of poverty (Chambers,
1992;

Grandin,

1988;

Hill,

1977).

Following

the

understanding

of

multidimensional perspective on poverty described by many scholars such as Sen
(1999), the term wellbeing ranking has been commonly used to accommodate
multiple dimensions of poverty in wealth ranking. However, many authors still
use both wealth and wellbeing ranking together (Chambers, 1994b, 2005;
Scoones, 1998). This research has applied wellbeing ranking using local criteria
of wellbeing proposed by research participants as proposed by (Chambers, 2005)
(Table 17).
Wealth ranking was defined by Mosse as:
"… a set of techniques (usually based on card sorting and
scoring) designed to categorise a local population in terms of
relative 'poverty' according to local criteria of wellbeing"
(Mosse, 1994, p. 524).

It has been recognised as a useful tool for the categorisation of households
according to their relative wealth level (Adams et al., 1997; Benson et al., 2007;
Blaikie & Brookfield, 1987; Chambers, 1994a; Gallardo et al., 1995; Gentle,
2000; Sharma, 2010). Wealth ranking serves to identify locally defined criteria to
distinguish households according to wealth, power and status; to stratify a sample
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population according to wealth status and to understand the differences; and also
to inform researchers and the local community by better understanding the wealth
differences in the society being studied (Mearns et al., 1992).

The empirical validity of this method as a means of socio-economic stratification
of households has been tested by different researchers in Nepal and abroad
(Adams et al., 1997; Gentle & Maraseni, 2012; Richards et al., 2003; Scoones,
1995; Sharma, 2010; Sharma & Filius, 1999). Wellbeing ranking is a mandatory
government process used in all CFUGs in Nepal for the categorisation of
households, to assist in design of their activities, and to carry out benefit sharing
mechanisms, such as differential pricing of forest products, allocation of CF
income for livelihoods promotion, and allocation of CF land for income
generating activities (GoN, 2009).

In this research, wellbeing ranking was applied to stratify CFUG households into
four different wellbeing strata. Although, wellbeing ranking had already been
carried out by all selected CFUGs as part of the mandatory policy of CF in Nepal,
it had not been updated from the previous ranking exercises. The wellbeing
ranking was thus updated in all selected CFUGs for this research, to determine
any changes in the number of CFUG member households and their relative
wellbeing status from the time of last ranking. Communities used their own local
criteria for wellbeing ranking (Table 17).
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Table 17 - Local criteria of wellbeing
Local criteria
of wellbeing
Food
production
and
sufficiency
Size and
quality of
agriculture
land

Sources of
employment

Social status
in the
community

Education

Money
lending and
borrowing

Characters of different wellbeing groups
Medium
Poor
Food production
Food production
enough for around enough for
nine months
around six
period
months period
Limited irrigated
Limited
and some non
irrigated and
irrigated land
non irrigated
land
Additional source Additional source Mostly depend
of income (job,
of income (job,
on agriculture
pension,
pension,
and some
remittance or
remittance or
remittances,
business) in
business) in
also sell labour
addition to
addition to
to the local
agriculture
agriculture
market
Mostly higher
Mostly higher
Mostly from
caste, occupy
and medium
medium or
major positions in caste, occupy
lower caste,
the local
some positions in
rarely hold
institutions
the local
positions in
institutions
local institutions
Most of the
Family members
Few members in
family members
partially educated, the family are
educated, children children admitted
educated,
admitted to
to local private
children
private schools
schools or public
admitted to
and sent to urban
schools
public schools
cities for
education
Lend money in
Occasionally lend Loan borrowed
the local
money in the
for household
community
community
needs
Well-off
Food production
enough for the
year, sale of
surplus products
Large size of
irrigated and non
irrigated land

Very Poor
Food production
enough for three
months or less
Mostly landless
or small parcel
of non irrigated
land
Sell labour to
the local market

Mostly from
lower caste,
generally not in
any positions of
local institutions
Family
members are
rarely educated,
children either
admitted to
public schools
or dropped from
the schools
Consumption
loan borrowed
from local
lenders and
indebted

Source: Compilation of wellbeing ranking process adopted by communities

The most common criteria used were: fixed properties like land holding size,
quality of land, quality of house, food sufficiency, income sources, status of
money lending and borrowing, number and quality of livestock, as well as
educational and social status of the family. The criteria in this research followed
the wellbeing criteria format commonly used by local communities for wellbeing
ranking in Nepal (Gentle, 2000; Gentle & Maraseni, 2012; GoN, 2009; Richards
et al., 2003; Sharma & Filius, 1999).

Ranking was carried out in each CFUG in a participatory way, involving
committee members and CFUG household members. The average number of
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participants in each ranking process was 15, representing gender, caste, class,
ethnicity and the geographical location of their residence. Each ranking process
took 1-4 hours based on group size and disputes in the ranking process. The status
of households, as members of the CFUG, was first updated in a participatory way
before wellbeing ranking. The name of each household (name of men and women
as household head) affiliated with the CFUG concerned was written on the cards.
Ranking was carried out using a card sorting method (Adams et al., 1997;
Gallardo et al., 1995). Each card was picked and ranked based on its relative
position of wellbeing based on local criteria set by the group, and then all the
cards were grouped into four categories of wellbeing as "well-off or rich",
"middle", "poor" and “very poor”. The process was carried out in all selected
CFUGs and the results are presented in Table 18.

Table 18 - Results of wellbeing ranking in CFUGs
CFUGs

Households according to wellbeing status
Very
Total
Well-off
Medium
Poor
poor
households

Kataharbari

29 (36%)

16 (20%)

18 (23%)

17 (21%)

80

Raniswanra

54 (42%)

41 (32%)

28 (22%)

7 (5%)

130

Chisapani

18 (30%)

28 (47%)

9 (15%)

5 (8%)

60

Manasalu

21 (16%)

70 (53%)

27 (20%)

14 (11%)

132

Total

122 (30%)

155 (39%)

82 (20%)

43 (11%)

402

Following the wellbeing ranking process, part of the results were verified and
triangulated with local senior (aged) citizens who were very familiar with all
community members, Dalit leaders, and school teachers. However, the
triangulation process led to only very minor changes. The categorisation of
households according to their wealth/wellbeing status was then used for the
selection of participants/respondents for a questionnaire survey, in-depth semistructured interview, focus group discussions and CVCA.

The ranking process was a sensitive issue in some CFUGs, as some households
involved in the process considered this process as a basis to provide subsidies in
benefit sharing from the CF. In such cases, the ranking process took up to four
hours to share and explain the purpose of this exercise. Being an outsider, the role
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of the researcher was limited to facilitating the process and to verifying results
through comparisons. The role of the executive committee members of the CFUG
was crucial in explaining the purpose and process of wellbeing ranking to the
participants.

In-depth, semi-structured interview

The in-depth interview as a qualitative research method has been developed from
an interpretivist perspective, where interpretation and judgment are used for
analysis of information (Walter, 2009). However, in-depth interviews are also
used in positivist and critical approaches and have been applied to case studies, in
action research, used in grounded theory studies, and ethnographies (Myers &
Newman, 2007). The in-depth interview can be structured – if the script of the
interview is prepared beforehand and applied in the survey; unstructured; or semistructured – if part of the script or outline is prepared beforehand with a provision
of flexibility (Myers & Newman, 2007).

Semi-structured in-depth interviewing is an interaction between an interviewer
and a respondent where the conversation is guided by a general plan of inquiry
developed by the interviewer (Babbie, 2007). Rather than a conventional and
structured question and answers method, a semi-structured in-depth interview is
an open-ended conversation where a researcher seeks to answer social questions
through subjective meaning, understanding and interpretation of the conversation
had with respondents (Neuman, 2003; Powell & Single, 1996; Walter, 2009).

Neuman describes the use of three types of questions in an in-depth interview in a
sequential order (Neuman, 2003). At the beginning the researcher uses descriptive
questions to explore the context and description of issues, moving on to add
structural questions following the familiarity of the context and analysis of
descriptive information. The conversation at this stage is deeper and conceptual.
The final stage is formulating contrasting questions to understand similarities and
differences between the elements and categories.

In common with other qualitative methods, Walsh (2001) suggested limitations of
semi-structured in-depth interviews. The shared limitations were: (i) difficulties in
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statistical confirmation for validity of information; (ii) difficulties in recording
information during the interview process; (iii) potential biases of the interviewer;
and (iv) a relatively longer time requirement in the field. Being familiar with this,
the researcher tried to minimise the limitations in various ways including: (i)
designing appropriate questions by understanding the context and field test of
questions; (ii) by building a good rapport with participants in the selection of
appropriate time and venue of interview; (iii) by prior briefing of the project and
consent of participants; (iv) by ensuring a facilitating and neutral role of the
researcher; and (v) by applying NVIVO 10 software for qualitative data analysis.

In-depth and semi-structured interviews were used in my research, and were
carried out at community, district and national levels using a semi-structured
check list. At the community level, 50 research participants were purposively
selected for interview by a meeting of CFUG members, based on their interest and
representation from a stratified sample including different wellbeing groups,
ethnicity, caste, gender and the geographical location of research participants.
Among the total 17 women, 14 Dalits and 19 Janajaties were interviewed. At the
district and regional levels, 24 research participants were interviewed comprising
government officials, experts, and members of CFUG networks including
FECOFUN, representatives of national and international non-government
organisations and bilateral projects, and donors, who had knowledge, experience
and interest in the research topic.

The research interviews were guided by checklists and recorded with a voice
recorder. A set of checklists is included in Appendix 2 and the category of
interview participants is presented in the Appendix 10. All the interviews were
conducted following formal consent from participants [covered under CSU
Human Ethics protocol number 2011/180]. Each interview took a minimum of 30
minutes to a maximum of two hours based on the continuous interest of the
participants, as well as flow and depth of information. No stress or anxieties were
observed in the interviews, although it took a significant time to explain the
research aim and process prior to each interview. Interviews were carried out at
the places of the participant’s residence, work places, farms, pasture lands and
other comfortable and confidential places recommended by the participants.
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However, some interviews were disturbed due to the presence of other persons
during the interviews. Thus the researcher engaged a research assistant to act as a
gate keeper to manage the presence of unexpected people during the interviews.
The recording of interviews was a limitation in some cases, as some participants
expressed very formal and neutral opinions during the interviews, which differed
from their original and critical opinions expressed off the record. Thus, as the
researcher, I had to more thoroughly establish a rapport and gain the trust of
participants before I could begin an interview with a less guarded conversation.

The role of researcher/interviewer has been found crucial to minimise the
limitations of the methods and to ensure the quality of in-depth interviews. It has
been experienced that the interviewer should create a natural environment of
conversation, to provide sufficient time and interest for the respondents to share
their opinions and experiences. Also, active listening with follow-up
conversations based on reflective response was found crucial to run an interview
in an organic manner.

Focus Group Discussion (FGD)

Focus Group Discussion (FGD), also called group interviewing, is a form of indepth interview conducted with a group of people having a common relationship
and experience or interest in a topic ((Bloor et al., 2001; Gray, 2004; Kane
Br n, 2001; Walter, 2009). Introduced by Kurt Lewin in 1936 in the USA, FGD is
being increasingly applied by social scientists (Bloor et al., 2001; King &
Horrocks, 2010). Focus groups can be conducted as: (i) preliminary research
informing quantitative methods; (ii) as a principal research method; (iii) as a part
of multi method; or iv) as a supplementary source of information for research
(Morgan, 1997). A moderator in a FGD facilitates non-directive, free and open
conversation to generate common answers from the group (Neuman, 2003;
Sarantakos, 2005). The moderator should be sensitive to ethical dilemmas, and
cultural and religious sensitivity of the society in which the research is taking
place (Powell & Single, 1996).

FGD is useful for social research in rural Nepal, as it provides opportunities for
marginalised communities such as Dalits and women to express and share their
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views more freely in a homogeneous group (Borghi et al., 2007; Gilmour &
Fisher, 1991). FGD has advantages in many ways as it can generate a full range of
perspectives of the participants in a short time period; encourages marginalised
groups to express their opinions; and helps to draw a group conclusion on
common issues (Neuman, 2003; Powell & Single, 1996; Sarantakos, 2005). It is
easy to keep discussions on track and to capture and record the opinions if
minimal topics are discussed at a time (Kumar, 1987; Sarantakos, 2005). The
productivity and relevancy of the discussion depend on the expertise of the
moderator, timing, the venue and the people selected for the discussion (Babbie,
2007; Neuman, 2003; Sarantakos, 2005).

In this research, 11 FGD events were organised including four events with women
(one in each case study CFUG) two events with Dalits, two events with
committee members of selected CFUGs and the remaining three events with user
group members affiliated with CFUGs. Altogether 117 participants including 63
women, 54 men, 29 Dalits and 28 Janajaties participated in the FGDs (Appendix
8). The FGDs were organised using a workshop approach where the conclusions
of 8 FGDs with a majority of literate participants were captured in written posters.
In three FGDs, where a majority of the participants were illiterate, discussions and
conclusions were captured as voice records. Each FGD took 2 -3 hours as FGDs
normally last between half an hour to two hours (Greenbaum, 1998; Sarantakos,
2005), or beyond based on participants’ interest in the discussion (Kumar, 1987).
The number of participants in each FGD ranged from 6 to 16, which was close to
the recommended number of participants in FGDs (Babbie, 2007; Greenbaum,
1998; Neuman, 2003). As recommended (Kumar, 1987; Powell & Single, 1996)
the objective and purpose of the research was shared with the participants, and
prior consent on note taking and recording was obtained at each workshop.
Checklists were used to manage FGDs (Appendix 3).
In many of the FGDs, a small ‘elite’ from well-off, educated and higher caste
groups tried to dominate the discussion, identified as a major limitation of FGD
by many researchers (Kumar, 1987; Powell & Single, 1996; Sarantakos, 2005).
The elites also attempted to dominate conversations in this research. In order to
minimise such elite domination, separate FGDs were carried out with interest
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groups such as women and Dalits, resulting in more useful discussions in terms of
the richness of information and diversity of views expressed, which would not
have been possible to obtain in a mixed group. The researcher always tried to
keep discussions on track, and to ensure all opinions were expressed in a free
manner and respected by other members of the group.

Climate Vulnerability and Capacity Analysis (CVCA)

As described by Daze et al. (2009) and Gentle & Maraseni (2012), the CVCA has
been helpful in this research in: (i) understanding the implications of climate
change on people’s livelihoods; (ii) examining both hazards and conditions of
poverty, and for analysing the interactions between them; (iii) promoting multistakeholder analysis; and (iv) understanding the role of institutions and policies in
adaptation. CVCA has complemented the research by drawing results from the
local context in a participatory way, and triangulating information generated from
other methods such as survey, FGDs, and semi-structured interviews. The method
comprises several participatory tools, mostly derived from PRA, including hazard
and resource mapping, seasonal calendars, historical timeline of livelihood
activities, stakeholder analysis using a Venn diagram and a vulnerability matrix.

The application of the CVCA process took two days of exercises in each village,
and altogether 53 participants, including 26 women, 7 Dalits and 19 Janajaties
participated in four events of CVCA exercises (Appendix 9). In this process, the
research participants were divided into four small groups to prepare: (i) hazard
and resource maps; (ii) seasonal calendars; (iii) historical timelines; and (iv) Venn
diagrams for institutional mapping. The participants of each CVCA represented
different wellbeing groups and geographical locations of CFUG households, as
discussed in the selection of participants. The CVCA exercise was used as a
practical and participatory process. The information generated in terms of maps
and visual diagrams was easy to understand, and was helpful to validate
information by local communities. The process was useful in exploring
underlying causes of vulnerabilities, and also useful in triangulating data
generated from other sources (Table 19).
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Table 19 - Climate vulnerability and capacity analysis tools and outcomes of
the analysis
Major tools
Hazard
and
resource
Maps

Seasonal
calendars

Historical
timelines

Venn
diagrams for
institutional
mapping

Vulnerability
matrix

Process and content
Participatory hazard and resource maps of each research village were prepared
by the research participants. The maps show location of settlement areas, major
livelihood resources, resources at risk from climate hazards and support
institutions. Status of access to and control over resources by different
wellbeing groups were also discussed during the mapping process and noted.
Seasonal calendars of each research site were prepared by the research
participants. Periods of precipitation, agricultural works, employment, festivals,
migration, stress, hazards, diseases, hunger, debt and other vulnerabilities
realised by the community were discussed and presented in a yearly calendar.
Changes in weather pattern and its impact on seasonal activities and coping
strategies were discussed.
Historical timeline of each research village was prepared with major
environmental, social, political and cultural events during the last 30 years or
more. The frequency and trends of major weather events and hazards such asperceived warming, droughts, landslides and precipitation were listed and
discussed. The changes in cropping patterns, changes in land use, land tenure,
changes in food security and nutrition, as well as the beginning of different
services, networks and facilities were discussed and documented.
Venn diagrams were prepared in each research site indicating the proximity and
usefulness of services from different service providers. The institutions most
important to local community, their proximity and contact details were
explored. Access to services, availability of information, safety nets and
governance (transparency, accountability, participation) mechanism of the
service providers were also discussed and documented. The level of
engagement of local communities in the planning process of service providing
institutions was also discussed.
Major climate hazards and livelihood resources were identified, listed and
prioritised by the community in each village. The impacts of each prioritised
hazard was scored against each major livelihood resource following a pair
ranking process and coping strategies currently applied by the community were
identified.

Adapted from Daze et al. 2009

The CVCA process was found to be resource (time and money) consuming as the
process demanded significant participation and time by local communities. There
was a tendency in all CVCA exercises for communities to highlight recent
incidences of hazards and impacts on livelihoods without considering their
frequency and magnitude. Although the CVCA process has generated very useful
and visual information and facts through a participatory process, lack of statistical
validity of the information is a limitation of this process. However, the
information generated through this exercise is very powerful as proved by visual
and participatory diagrams, well validated by a representative of the community,
and helpful in triangulation of information collected from other sources. The
research participants assessed this analysis as an easy, visual and applicable
process.
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Participant observation

Observation techniques used in social research can be participant or nonparticipant, structured or unstructured, natural or laboratory based, open or
hidden, active or passive, and direct or indirect based on the involvement of the
researchers and methodology of the research (Sarantakos, 2005). Participant
observation is carried out together with communication and interaction in an
unstructured and natural way (Sarantakos, 2005). Kane and Brun (2001) describe
participant observation as a standard and rigorous anthropological strategy,
because it can be applied in combination with other research methods and serves
to complement triangulation through greater insights.

Participant observation is useful for a researcher to observe different aspects of
social processes together with research participants (Babbie, 2007; McMurray et
al., 2004; Walter, 2009). However, the reliability of observation method is
relatively low as the observations are non-repeatable and personalised accounts
(Parke & Griffiths, 2008; Walsh, 2001). Observation is also considered a time
consuming process, and the scope of this method is considered quite limited, as
the observations are confined to a small setting of groups or communities ( ane
Br n, 2001). Of concern is that the presence of the investigator may influence
the behaviour of informants (Iacono et al., 2009).

In my research, I spent approximately four months at the research sites and was
directly involved in the natural settings of the research context. Observations were
carried out during the use of other social research methods; CVCA, FGDs and
interviews. Hazards such as landslides and flooded areas were observed while in
the affected community. The impact of hazards on livelihoods such as erratic
rainfall on crop production, frost on winter crops, effects of invasive plants on
farmlands, and water sources drying were directly observed by the researcher with
local communities. Similarly, the researcher participated in the general assemblies
and meetings of local institutions such as CFUGs, mothers’ groups, farmers’
groups, and saving and credit groups to observe the meeting process, and
discussions and participation of different individuals and groups in the decisionmaking process. Some volunteer and collective actions such as collective farming,
road maintenance, construction of community buildings, and maintenance of
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drinking water systems were also observed. Intra-household activities such as
roles of men, women and children were also observed in some houses at the time
of interviews and questionnaire surveys. The observations were captured in
photographs, notes, maps and diagrams. A check list was used to prompt
participant observation for the purposes of the researcher (Appendix 4).

4.6.2 Quantitative method
Questionnaire survey
Survey is the most widely used data collection technique in social science
research (De Vaus, 2002). Survey research is based on the positivist approach of
social science and mostly conducted through a structured questionnaire for
quantitative analysis (Babbie, 2007; De Vaus, 2002). Surveys can be used for
descriptive, explanatory and exploratory purposes, and mostly focus on the
individual as the unit of analysis (Babbie, 2007). Surveys examine a wide range of
social characteristics and phenomena including: (i) behavior, attitudes, beliefs and
opinions; (ii) characteristics, self-classification, expectations; and (iii) knowledge
(Neuman, 2003). The survey method is useful to investigate aspects of people’s
belief systems, however, it may not adequately be in context and may mislead and
generalise the data without validating causal relationships (De Vaus, 2002).

In surveys, researchers sample a large number of respondents who answer the
same questions, and then measure many variables and test multiple hypotheses to
produce quantitative and statistically verified results (Babbie, 2007; De Vaus,
2002). Surveys have many advantages over other social research techniques such
as: (i) low costs in terms of time and money; (ii) cover large number of
respondents; (iii) time and venue suited to the respondents; (iv) data analysis is
relatively simple; and (v) limited influence and bias of the interviewer (Gillham,
2008). The questions in a survey are in different forms such as: (i) open questions
- with no definite answers; (ii) closed questions - pre-designed, multiple choice
responses; (iii) list questions - respondents select answers among a list of
responses; (iv) category questions - only one response is possible; (v) ranking
questions – respondents rank responses in order; and (vi) scale questions – scale
or rating used to measure a variable (De Vaus, 2002; Gray, 2004).

127

Surveys are either self-administered or administered by the interviewer (Babbie,
2007; De Vaus, 2002). Self-administered methods include postal questionnaires,
delivery and collection of questionnaires, and online or internet surveys.
Interviewer administered survey methods include structured face-to-face
interviews and telephone interviews (De Vaus, 2002; Gray, 2004). Face-to-face
interviews and telephone interviews have relatively higher response rates than
postal and internet surveys in general, however, the topic and length of the
questions also determine the response rate (De Vaus, 2002; Sarantakos, 2005).
Face-to-face and telephone interviews also have advantages to ensure adequate
representation of the sample, which is very difficult in the case of postal and
internet methods (De Vaus, 2002). The quality of answers is higher in postal and
internet surveys than in face-to-face and telephone surveys because of the limited
bias of the interviewer, however postal questionnaires have a chance to be
influenced by other people (De Vaus, 2002; Sarantakos, 2005). Similarly, face-toface and telephone interviews are costly methods, and demand high skills of the
interviewer in comparison to postal and internet methods.

A survey was conducted in this research to collect household level data required
for Livelihood Vulnerability Index (LVI) and Livelihood Effect Index. Both
frameworks are useful in examining differential impacts of climate change
between the case study sites and according to different wellbeing status of
research participants. A face-to-face survey was found appropriate in this research
as many research participants were illiterate, postal services were not reliable, and
internet facility was not available. Pre-testing of the survey questions was carried
out prior to finalising the survey to ensure that questions were understood by the
respondents. The pre-testing was important to ensure that questions were
culturally, socially and politically sensitive to the local context. Revision of the
questions following the pre-test was helpful to eliminate ambiguous questions and
options, to arrange questions in a sequential order, to make some technical words
context friendly and to add some questions relevant to the local context.

The research participants were selected from each wellbeing group representing
33 percent of total households (HH) from each group. The research participants
were randomly selected from each group using a stratified random sampling and
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lottery method. Altogether 133 respondents (33% of total households),
representing 38 well-off HH, 50 medium HH, 29 poor HH, and 16 very poor
households participated in the survey from all research sites (Table 20). The
survey questionnaire included data required for LVI and LEI frameworks
(Appendix 5).
Table 20 - Households selected for questionnaire survey
Households according to wellbeing status

Total

Total

Manasalu

very
poor

Chisapani

Poor

Raniswanra
Sankharpakha

Total households
Households selected for
questionnaire survey
Total households
Households selected for
questionnaire survey
Total households
Households selected for
questionnaire survey
Total households
Households selected for
questionnaire survey
Total households
Households selected for
questionnaire survey

Mediu
m

Kataharbari

Welloff

CFUG

29
8
(28%)
54
17
(31%)
18
6
(33%)
21
7
(33%)
122
38
(31%)

16
5
(31%)
41
13
(32%)
28
9
(32%)
70
23
(33%)
155
50
(32%)

18
7
(39%)
28
10
(36%)
9
3
(33%)
27
9
(33%)
82
29
(35%)

17
6
(35%)
7
3
(43%)
5
2
(40%)
14
5
(36%)
43
16
(37%)

80
26
(33%)
130
43
(33%)
60
20
(33%)
132
44
(33%)
402
133
(33%)

Although this survey method was very important in this research to quantify,
analyse and compare household level information obtained from the respondents,
the method also has limitations. The method was found to be insufficient to
adequately establish causal connections between variables and generally did not
discern meaningful aspects of social action and the context of social life.
Responses of many questions were inadequate, and other qualitative methods
were necessary for complete answers. For example, in many cases, the responses
of the participants were not the whole “truth” as observed by the researcher in the
participant observation. Further, as a limitation of the method, there was no
opportunity to ask further questions and verify circumstances. For example, most
of the respondents denied incidences of forest fire in the nearby forests, as human
made forest fire is an illegal action. However, there were incidents of forest fire
and traditional practices of shifting cultivation existing in the nearby forests.
Another difficulty for the researcher was to find some of the randomly selected
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households due to geographical difficulties and frequent movement of people
between their houses. The absentee households were replaced by the users’
committee members using the random selection method.

4.6.3 Summary of data collection methods
Figure 7 provides an overview and summary of data collection methods, tools,
level of data collection and participants.
Data
collection
methods

Level of
data
collection

Data
collection
tools

Community
(N=11)

Focus group
discussion

Community
(N=50)

Semi-structured,
in-depth
interview

District (N=12)

Qualitative
Method

Participant
observation

Climate
vulnerability
and capacity
analysis

Quantitative
Method

Questionnaire
survey

Participants

Different wellbeing
group, Dalits,
Janajaties

Representatives of
wellbeing groups

Government
officials, network
members

National (N=12)

Government,
networks, NGOs,
donors

Household,
Community

Households and
communities

Community (N=4
events)

Communities

Household (N=133)

Household
representatives of
different
wellbeing groups

Figure 7 - An overview of research methods and data collection

4.7 Frameworks for quantitative data analysis
4.7.1 Livelihood Vulnerability Index (LVI)
The LVI, developed by Hahn et al. (2009), has been updated and applied in this
research to measure climate change vulnerability of households of different
wellbeing groups, and at community or village levels. The framework considers
vulnerability shaped by a function of exposure, sensitivity and adaptive capacity
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as a common definition proposed by IPCC (Ebi et al., 2006; IPCC, 2001).
Descriptive information generated from the survey based on 34 sub-components
has been grouped into eight major components and three vulnerability factors to
form the LVI (Table 21 & Appendix 6).

Table 21 - Vulnerability factors, major components and sub-components for
LVI
Vulnerability
factors

Major
components
Natural
disasters

Exposure
Climate
variability

Health

Sensitivity
Food

Water
Sociodemographic
profile

Adaptive
capacity

Livelihood
strategies

Social
networks

Sub-components


































Average number of hazards in the past 6 years
Receiving warning about natural disasters
Injury or death as a result of natural disaster
Loss/damage of physical properties as a result of natural disaster
Mean standard deviation of monthly average of average maximum
daily temperature
Mean standard deviation of monthly average of average minimum
daily temperature
Mean standard deviation of monthly average precipitation
Average time to reach basic health facility
Affordability of basic health services
Household with chronic ill members
Household members missing school or work due to illness
Average mosquito exposure prevention
Household having toilet in use
Household using LPG or other smokeless stoves
Food sufficiency
Average crop diversity
Saving seeds
Dependency on natural water sources
Reported water conflict issues
Average time to get water source
Consistency of drinking water supply
Dependency ratio of family members
Female headed households
Households with/without television, radio or telephone
Family members working in different community for casual work
Landless or land poor households
Dependency on agriculture as a main source of income
Average agricultural livelihood diversification
Household with/without irrigation facility to grow primary crops
Ratio of getting and providing support in a social network
Borrowing money from social networks
Borrowing money from private money lenders for consumption
Visiting local government office to seek services

The calculations were carried out on following steps:

Step-1: Standardisation of sub-component values
Indexwb 

S wb  S min
S max  S min

…………………………. Eq (1)

Where,
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Swb is the original sub-component or indicator value for wellbeing groups, wb =
well-off (1), medium (2), poor (3), and very poor (4),
Smax and Smin are the maximum and minimum subcomponent values determined
using all the sub-component values from all wellbeing groups

Step-2: Calculation of component value according to wellbeing groups
After standardisation the value of each major component is calculated using
equation 2:
n

M wb 

 Index
i 1

swbi

…………………………. Eq (2)

n

Where,
M wb is one of the eight major components for wellbeing group (wb)
Index swbi is the sub-component value of indicator i belonging to major
component M wb in wellbeing 1.
n is the number of sub-components in each major component, n = 1-7.

Step-3: Calculation of vulnerability factors

I. Exposure

Exposure 

We1 ND  We 2CV
We1  We 2

…………………………. Eq (3)

Where,
We1 is the weight for Major-components as Natural Disaster (ND),
We2 is the weight for Major-components as Climate Variability (CV)
II. Sensitivity

Sensitivit y 

Ws1 H  Ws 2 F  Ws 3Wa
Ws1  Ws 2  Ws 3

…………………………. Eq (4)

Where,
Ws1 is the weight for major component health (H),
Ws2 is the weight for major component food (F),
Ws3 is the weight for major component water (Wa).
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III. Adaptive Capacity

AdaptiveCa pacity 

Wa1 SD  Wa 2 LS  Wa 3 SN
Wa1  Wa 2  Wa 3

…………………………. Eq (5)

Where,
Wa1 is the weight for major component socio-demographic profile (SD)
Wa2 is the weight for major components livelihood strategies (LS)
Wa3 is the weight for major components social network (SN)

Step-4: Calculation of LVI according to wellbeing groups
Vwb = (Ewb – Awb)  Swb

Where,
Vwb = Overall vulnerability of particular wellbeing group,
Ewb = Overall exposure of particular wellbeing group,
Awb = Adaptive capacity of particular wellbeing group,
Swb = Overall sensitivity of particular wellbeing group.
The framework allows for an assessment of overall vulnerability to climate
change according to IPCC’s definition and links climate change impacts on
livelihoods of community and households. However, as the framework is based
on quantitative analysis, many indicators have limitations to represent qualitative
information. Similarly, the process demands an equal weight to all indicators;
however, in reality all indicators may not have equal contribution. The framework
lacks a holistic analysis of vulnerabilities, as the indicators focus on micro level
analysis, yet it is useful to understand the complexities.

4.7.2 Livelihood Effect Index (LEI)
The LEI estimates effects of climate change and variability for each capital asset
(natural, human, social, physical and financial) based on the sustainable livelihood
framework. The household capital indices derived from the household survey for
LEI are included in Appendix 7. The effect on each asset is calculated for each
wealth/wellbeing group and also for each research site. Percentage values (for
each wealth group and research site) of each effect indicator were obtained from
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the household survey. The values obtained from the household survey were first
standardised using equation 1 above (minimum: 0, maximum: 100) and then used
to calculate the index values for each capital (natural, human, social, physical and
financial) using equation (1):
 - Ii
i=1
___________
n
n

Cwb =

…………………… Eq. (1)

Cwb:

the value for each household capital for wellbeing group wb, wb = 1, 2.

Ii:

the effect indicator value for capital i, i = 1-5.

n:

the number of indicators forming the capital.

The LEI is scaled from 0 (least affected) to 1 (most affected). The LEI of each
wellbeing category (wb) is calculated as the weighted average of all capitals using
equation (2):
5

- Wi Cwbi

i=1

LEIwb

=

______________
Wi

-----------------------

Eq. (2)

LEIwb:

the Livelihood Effect Index for wellbeing group1 -4.

Cwbi:

the value of capital i for wellbeing group1-4.

W i:

the weight of each capital, decided by the number of indicators in
the capital.

The LEI framework links analysis of climate change vulnerability with
sustainable livelihoods framework and is useful to analyse differential impacts of
climate change over the livelihood assets according to different wellbeing groups
and geographical locations. The indicators are flexible, practical and well tested in
the Nepali context (Urothody & Larsen, 2010). However, the scope of this
framework is limited to observation and analysis of impacts at household levels.
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4.8 Data analysis
4.8.1 Analysis of qualitative data
Qualitative data derived from in-depth interviews and FGDs has been analysed in
the first instance according to the thematic hierarchical approach (King &
Horrocks, 2010). NVIVO-10 was applied for data analysis. Data gathered through
qualitative methods were analysed in terms of trends, relationships and contrasts.
Similarly, the data generated from CVCA was analysed and presented in
participatory maps, matrixes, trends and diagrams.

4.8.2 Analysis of quantitative data
The descriptive and quantitative information collected from questionnaire surveys
was analysed using Statistical Package for the Social Sciences (SPSS) V 20. The
perceptions of the respondents were measured in a strongly agree to strongly
disagree (1-5) Likert scale format (Babbie, 2007). The mean scores obtained on
the Likert scale were then compared and used to determine the perception of the
respondents. Pearson's chi-square test has been applied to test the differences in
the perception of the respondents according to social and economic status of the
respondents (Gravetter & Wallnau, 1995). The impacts of and responses to
climate change of different wellbeing groups were compared and the significance
of mean values were tested using Analysis of Variances (ANOVA) (Coakes &
Steed, 2011). The specific data applicable to LVI and LEI were analysed
separately as guided by these frameworks.

4.9 Ethical considerations
The research has demanded the involvement of people as research participants to
collect their opinions, experiences and suggestions. The process followed ethical
considerations in accordance with the standards of CSU’s Human Research Ethics
Committee (HREC). As the researcher was fully aware of ethical issues of social
research prior to design and administration of field work, the privacy and
confidentiality of the information were fully ensured. A confidential and secure
environment was created for all participants to share and express their opinions
freely. Selection of participant was according to the requirements of the human
research ethics committee.
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The purpose of the research was explained to all participants before their
participation. The participation was always voluntary and the participants were
free to withdraw their participation from the research at any time. Any
information or personal details collected as part of this research process was
treated as strictly confidential. The opinions and photographs of the participants
and their natural/social setting have been taken following their consent. The
opinions in the focus group discussions and interviews were recorded with prior
consent.

4.10 Limitations of the research
The availability and reliability of secondary information in terms of data, facts
and maps from government and other organisations remained one of the major
gaps for this study. Most of the data were not updated. The climate data collected
from the meteorological station had much missing information. The study has
been designed in the particular context of the middle hills region of Nepal, thus
the findings may not be generalised to other ecological and socio-economic
context in such a diverse country. Even so case study research is the most
appropriate approach in these settings. Climate change is a periodic phenomenon
and a study to examine its impacts may demand a longitudinal study, however,
this study was completed within a two year period due to time limitations. The
results will follow a baseline of issues, and describe the circumstances for selected
actors from several research sites.

Climate change impacts in Nepal have upstream and downstream linkages with
north south linkages of agro-ecological, biodiversity and hydrological systems.
Hence, the research case study conducted in one ecological region may not have a
full analysis of impacts and its interrelationship with other regions. In addition,
the operational limitations related to the study were time, cost, accessibility of
villages and difficulties in identifying research participants.

4.11 Methodological context and researcher’s identity
I was born and grew up in one of the remote and rural villages in the western hill
region of Nepal. Thus, I am familiar with and have experienced the social,
environmental and poverty context in the middle hill region of the country.
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During my childhood, I worked in my agricultural farm to grow cereals,
vegetables and fruits and participated in farmer-managed irrigation systems,
community based forest management and gained skills and experiences in
collective actions in resource management. However, as a man born in a middle
class, Bahun (so called upper caste) Hindu family, I may not have had personal
experience in poverty, as well as the caste and gender based discriminations that
historically prevail in Nepali society.

Academically, I am trained in natural, biological and forestry sciences in Nepal
and abroad, and gained academic knowledge, skills and experience in natural and
applied sciences. Following graduation in forestry science, I joined an
international NGO as a Natural Resource Management Officer with responsibility
to provide technical inputs into forest development and management. However,
following the paradigm shift in forest management from state control forestry to
community-based forest management in Nepal, I have gradually gained exposure
and experience in participatory processes, tools and approaches used to
understand and be involved in community forestry. Research conducted in my
Masters degree in Forestry examined the pattern of flow and distribution of
community forestry benefits to different wellbeing and caste groups in Nepal. The
research has underpinned my theoretical, academic and practical knowledge and
skills now needed to conduct further research.

Subsequently, I was managing and coordinating multi-disciplined development
projects focused on natural resources, poverty reduction and governance in Nepal.
The experience became instrumental in understanding Nepali society from caste,
class, ethnicity, and gender perspectives as well as access to and control over
resources by different social and economic strata within the society. It has further
helped my understanding, and has provided skills for the analysis of the
underlying causes of poverty, power relations and gender issues, and other social
analysis. My social analytical skills and deep understanding of social issues
became a turning point for my research interest to explore issues related to natural
resource management and poverty from a perspective beyond technical lenses.
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My involvement in social and policy analysis processes has given me experience
using analysis and advocacy tools from qualitative, participatory and inductive
approaches. I have had experience in community development, social analysis,
community forestry and climate change adaptation processes from grassroots
activism and implementation to national level policy advocacy and policy
formulation. Academically, I have teaching experience in the community forestry
course for B Sc (Forestry) students at the Institute of Forestry, Nepal as a visiting
scholar from 2001 to 2004. These experiences and foundations helped me to
design and execute this research at different levels, involving many different
actors and several institutions.

Conducting research in Nepali society has several challenges and limitations. In
the rural and remote areas of the country, almost half of the population is illiterate.
A response to a researcher in this context is only possible through very good
facilitation and interpretation of questions. Due to heterogeneity in the society
based on class, caste, gender and ethnicity, unequal power relations have
prevailed in the society for generations. Due to historically unequal power
relations and various forms of discrimination and exclusion, the marginal
segments of society cannot usually express their opinions freely and honestly in
front of the more dominant groups. There is a general practice in rural Nepali
society that men are household heads who represent the household in all societal
activities. Thus, a researcher should be careful to ensure participation of women
in the research to get their opinion and perceptions, and also to understand intrahousehold power relations. To avoid potential biases and to create a favourable
environment, I engaged local women and Janajati facilitators to facilitate focus
group discussions with women and Dalits.

Similarly, consideration of season, time and venue of research activities is also
crucial and sensitive. Women in Nepali society bear multiple responsibilities and
burden both in and outside the home and it is quite hard to get their time for
participation, and to get their responses to research questions. Youth migration
and seasonal mass migration of poor families to search for a means of livelihood
is very common in rural areas, which also needs to be taken into account in
research planning. Similarly, understanding of a seasonal calendar of a particular
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research locality, with major livelihood activities throughout the year by different
social and economic groups of the society, is important to design and plan a
research project. Thus the research fieldwork was carried out to coincide with the
‘quiet’ season for farmers in Nepal (i.e. when they will not be planting, managing
or harvesting their crops).

As I was familiar with the opportunities and constraints of conducting research in
the socio-political and ecological context, I have tried to minimise any biases
related to this research in several ways. Methodological triangulation was applied
to the extent possible by validating information using different methods to
minimise biases in information collection. Focus group discussions and semistructured interviews were conducted following the survey. The researcher was
familiar with the local context. At this stage, local people were aware of research
objectives and thus felt comfortable to share their opinions in an open and nonretributive environment. Prior consultations and understanding on date, time and
venue of interviews and discussions were useful to ensure participation of selected
respondents. Separate focus group discussions with interest groups such as
women and Dalits were very useful in collecting their views and opinions in a
natural setting. Spending more than three weeks in each village and participation
in different social events, informal sharing and discussions created an atmosphere
that facilitated collection of information from the participants with less hesitation
and more openness.

Considering the methodological challenges of the research study, the
epistemological stance of the researcher and pragmatic social science paradigms
applied in this research were helpful to collect a diverse range of information.
Similarly, the application of a mixed approach combining deductive, inductive
and participatory approaches enriched the research adding to reliability, validity
and triangulation of findings.

4.12 Chapter summary
The chapter presents a review of paradigms, theories, dimensions and research
methods. Research methods, data collection and the analysis process applied in
this research has been discussed. The research methodology applied in this
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research is guided by pragmatic and interpretivist paradigms using both
qualitative and quantitative approaches as a mixed method approach of data
collection. The chapter also discusses how various qualitative, quantitative and
participatory data collection tools provided opportunity for triangulation and
validation of data. Likewise, the chapter presents the significance of the multiscale and multi-phase data collection process to ensure the reliability of
information. The chapter also presented the researcher’s identity in the context of
this research, an analysis of potential biases and precautions applied to overcome
methodological and personal biases.
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Chapter 5 - Impacts of climate change in rural
communities in the mid-hills of Nepal
5.1 Introduction
This chapter explores the impacts of climate change for different wellbeing
groups in rural communities of Nepal. In part answering the first research
question of the research, the chapter particularly contributes to answering what are
the major hazards impacting the livelihoods of rural communities; which
livelihood options are most vulnerable to climate change; and which wellbeing
groups are most vulnerable to climate change. The impacts of climate change
were discerned through the exploration and analysis of the perceptions and
experience of local people in their communities during their daily life. The results
presented in the chapter include: (i) how rural communities, perceive climate
change and its impacts; (ii) what are the major hazards impacting the livelihoods
of communities, and (iii) which livelihood options (resources) of different
communities are most vulnerable to climate change. Based on the analysis of
results, the chapter also indicates the most vulnerable communities and wellbeing
groups which are facing climate change.

The results presented in this chapter are based on: (i) in-depth interviews of
community members (n= 50); (ii) interview of district and regional level
stakeholders including NGOs, private service providers, networks and
government line agencies (n=12); followed by (iii) household survey (n=133); (iv)
focus group discussions (n=11 events); and (v) four events of climate
vulnerability and capacity analysis (CVCA) in four research sites or villages. The
quantitative data generated from the survey were mainly used to analyse the
impacts of climate change on the livelihoods of different wellbeing groups, using
the Livelihood Effect Index (LEI). In addition, quantitative survey data was used
to analyse climate vulnerability of local communities using the Livelihood
Vulnerability Index (LVI), based on the IPCC’s (IPCC, 2001) definition of
vulnerability to climate change. Data collected from secondary sources were also
presented where required. Data generated from different sources were used to
validate and triangulate the results.
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The following sections present perceptions of climate change including: major
hazards to livelihood experienced by communities; vulnerable livelihood options;
and the most vulnerable communities due to the impacts of climate change. The
chapter concludes with a summary of key results.

5.2 Perceptions and experiences of climate change
Perception of climate change, presented in this section, is the immediate response
of the interviewees when they were asked how they perceive climate change, and
what their experience of climate change was as it was impacting their lives and
livelihoods. Almost all research participants (interviewees, survey respondents
and FGD participants) reported that they had experienced what amounted to
climate change and climatic variation that had impacted their livelihoods. The
perceptions of climate change expressed by interviewees were in terms of
changing precipitation, changing weather pattern, disease vectors and changes in
vegetation.

5.2.1 Changes in precipitation
Over two thirds (71%) of the interviewees of all wellbeing groups from all
villages reported unexpected and erratic rainfall as a major indication of climate
change. The following quotes represent a common perception of interviewees:
“...rainfall is not regular these days. We can’t get rain when we
need but it happens when we don’t need. We are losing
everything” (R4SSI).
Increasing events of landslides in the rainy season were reported by 10
interviewees as an indicator of climate change. One of the poor interviewees
described that:
“...we feel scared in the rainy season due to landslide. Once
when there was a big rainfall we all scared and the neighbours
gathered and stayed together due to threat” (C1SSI).
Erratic snowfall was reported as an indicator of climate change by nine
interviewees. The interviewees were from two upstream villages located at high
altitude. One of the interviewees from Manasalu CFUG reported the erratic nature
of snowfall as:
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“...the snowfall now we can see in the surrounding mountains
was used to have in Magh (winter). Now it is happening in
Chaitra (spring). Thus there is a major change in snowfall time”
(M4SSI).
Drying water sources in their traditional sources of drinking water were
mentioned as evidence of climate change by six interviewees. The following
statement from one of the interviewees representing medium wellbeing presents a
witness of drying water sources in the nearby wells and streams as:
“...water sources are drying... before drinking water supply we
used to fetch water from a traditional source close to forest and
the water was enough for the whole village. There is no water
now” (C3SSI).
Decreasing snow cover in the nearby mountains was reported as evidence of
climate change by three interviewees. This perception was presented by one of the
interviewees affiliated with a district based NGO. As he said “We are feeling that
the mountains used to be covered by snow are now looking like rocks without
snow” (D8SSI). Three interviewees reported that they have been experiencing
changing seasons. One of the district level interviewees claimed:
“...the seasons are also changing. In some years, winter becomes
very short and we feel very warm from Falgun (early spring).
This year we still have very cold in Chaitra (spring) as there was
unexpected snowfall in the Falgun and Chaitra (in the spring)”
(D2SSI).
5.2.2 Changes in temperature
Seven interviewees from Kataharbari and Raniswanra CFUGs, and one district
level respondent, reported extreme hot and cold days as their perception of climate
change. One of the well-off interviewees mentioned:
“...the changing weather shows this. Days are hotter in the
summer and colder in the winter in comparison to the past”
(K5SSI).
Changes in days of frost and fog in the winter were reported as new phenomena
by four interviewees living along the river basin farming winter crops. As
explained by an interviewee:
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“...we had no frost in this area. From 1999 we are experiencing
frost and fog in the winter. This year we had fog only for 15 days
while it was almost two months last year” (R7SSI).
5.2.3 Disease vectors
Three interviewees, one each from three CFUGs, reported the presence of
mosquitoes as an indicator of warming associated with climate change. One of the
interviewees with a long experience in social awareness and community
development activities in his village stated:
“...in our village we had no mosquitoes and we used to sleep
without a bed net. Now we have a lot of mosquitoes and I think it
is due to climate change. It is just 20 years we have mosquitoes
in our village” (R1SSI).
5.2.4 Vegetation
Increasing presence of invasive weeds in the farmlands and forests, and
replacement of valuable grasses has been perceived as a climate driven effect by
five interviewees from Kataharbari and Raniswanra CFUGs. One of the
respondents rearing livestock reported:
“...all the farmlands are now covered by Nilo Gandhe (an
invasive weed) and we don’t have other grasses. Banmara
(another weed) is also everywhere in the forests. We had our
traditional grasses called Bhadaure, Banso, Kharyan; these
grasses are now replaced by invasive weeds” (R1SSI).
Similarly, three interviewees reported early flowering of fruits as a symptom of
climate change. As described by a local teacher and social worker “we have
observed early flowering of some fruits that is also a symptom of climate change”
(M3SSI).

The perception of communities in respect to changing temperature and
precipitation pattern has been compared with meteorological data (1971-2010)
available from the nearby Khudi reading station. The analysis shows that both
mean annual maximum and minimum temperature was constantly increasing with
high variations (Figure 8 and 9).
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Figure 8 - Variation in mean annual maximum temperature in the past 40
years (1971-2010). Source: Khudi recording station, Department of hydrology
and meteorology, Government of Nepal.

Figure 9 - Variation in mean annual minimum temperature in the past 40
years (1971-2010). Source: Khudi recording station, Department of Hydrology
and Meteorology, Government of Nepal.
Figures 8 and 9 show that both mean annual maximum and minimum temperature
in the nearest meteorological station from the research site is increasing at an
annual rate of 0.060C in a 40 years period from 1971 to 2010. The rate of increase
is at the upper limit of the national average rise in mean maximum temperature
(GoN, 2010a) and much higher than the global average rise in temperature (IPCC,
2013b). The meteorological data show similarity with the community’s perception
of substantial warming.

The analysis of precipitation shows that there was no major change in average
annual and monsoonal precipitation. The winter and post monsoon precipitation
was found to be slightly decreasing, with pre-monsoon precipitation slightly
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increased. However, high variability was observed in all seasons and in annual
precipitation (Figure 10).

Figure 10 - Trend of mean annual, winter, pre-monsoon, monsoon and postmonsoon precipitation. Source: Khudi recording station, Department of
Hydrology and Meteorology, Government of Nepal.
The changes in precipitation in the research site show an erratic and unpredictable
trend as commonly responded by local communities. Likewise, the trend show
similarity with changes in national average precipitation (GoN, 2010a).

5.3 Major hazards impacting livelihoods of local communities
As indicated by research participants, the combined effects of both climatic and
non-climatic factors were impacting livelihoods of local communities (Figure 19).
Major climatic hazards impacting livelihoods of local communities have been
described in the following sections while other factors, mostly the impacts of nonclimatic factors, have been discussed in section 5.8.

Nine different hazards that directly affect the livelihood resources of the
community were reported by the interviewees (Figure 11). A list of major hazards
(maximum three per interviewee) were reported by the interviewees in response to
questions on perceived major climate related hazards that impact livelihood
resources. The following sub sections provide details of each hazard.
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Figure 11 - Major hazards reported by interviewees (N=62)
5.3.1 Erratic rain and snow fall
Erratic rain and snow fall was the most common hazard reported by 56 (90%)
interviewees representing all wellbeing groups and CFUGs. Erratic rainfall was
reported as a most common hazard by the interviewees of all CFUGs, while
erratic snow fall was a major hazard for the interviewees from Manasalu and
Chisapani CFUGs. Erratic pattern of rain and snow was reported as a hazard by
interviewees, as it was causing delayed planting of crops; decreasing and
unseasonal water recharge in the local sources of irrigation; affecting growth and
production of crops; damaging crops during the harvesting season; and increasing
uncertainty.

As expressed by one of the poor and Dalit interviewees from Chisapani CFUG,
planting time of the paddy is irregular and determined by rainfall:
“...rainfall is irregular. Sometime we have to delay planting if
we don’t get rain on time. In some years we get rainfall on time
and plant paddy on Aashadh (early monsoon), in some years we
do plant at the end of Sawan (late monsoon) if we don’t get rain
on time” (C1SSI).
For many interviewees erratic rainfall during the paddy harvesting time has
become a major hazard which damages their ready to harvest crop. As expressed
by a poor interviewee from Raniswanra CFUG:
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“...we had erratic rainfall during the paddy harvesting time this
year and it damaged both paddy and straw. It has damaged the
quality of paddy and straw. Livestock don’t eat damaged straw”
(R2SSI).
For the interviewees from Manasalu CFUG, the erratic nature of snowfall was a
major concern. As one of the poor interviewees expressed:
“I have observed rain and snowfall very erratic these days.
There was no rainfall in the monsoon season and it happens in
other unexpected seasons. We have good snowfall this year so it
is still cold now. Last year we had very less snowfall and it was
very warm” (M1SSI).
As reported by the participants, the erratic rain and snowfall was one of the major
causes of crop failure and decreased production of primary crops, mainly the
paddy. The hazard had a direct impact on the livelihoods where production of
primary crops was based on rain-fed cultivation.

5.3.2 Frost
Twenty five (40%) interviewees (four (50%) from Kataharbari, seven (58%) from
Raniswanra, nine (41%) from Manasalu and five (42%) from district level
stakeholders) reported frost as an emerging hazard for winter crops. The
interviewees who reported frost as a hazard were planting winter crops, mainly
potato, in the Besi lands along the river basins. Frost was not reported as a hazard
by the interviewees from Chisapani CFUG as this village is situated at higher
altitude than other villages where frost was not common, and planting of winter
crops and vegetables was also not common in this village.

Most of the interviewees claimed that frost and fog has appeared in their village in
recent years. As one of the interviewees described:
“...having frost and fog in the winter was rare in the past. When
we had fog in my childhood it would be a special day for kids.
Now it is common throughout the winter” (R12SSI).
Another interviewee reported similar experience as “we never had fog and frost in
this area in the past but it is now common in every winter” (M13SSI).
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Interviewees reported frost increasingly becomes a major hazard for their winter
crops. As claimed by a school teacher and social worker from Raniswanra CFUG:
“I used to harvest six quintal potatoes every year. I am planting
potatoes in the same farm every year and now it is even hard to
get back equivalent to seed. It is due to frost” (R12SSI).
According to another teacher and local farmer from the same CFUG “frost has not
only damaged our crops but it has also degraded our soil too” (R8SSI). The
historical timelines prepared as part of CVCA revealed that the damage of winter
crops by frost and fog was observed in Kataharbari, Raniswanra and Manasalu
CFUGs from 1999 (Appendix 12).

5.3.3 Landslide, flood and gullies
Landslide and flood was reported as a devastating hazard by 25 (40%)
interviewees. Landslide as a hazard was experienced by interviewees in three
different land use practices including farmlands, residential areas and communal
lands. Figure 12 presents impacts of landslide, flood and gullies in different land
use practices reported by the interviewees.

Figure 12 - Landslide, flood and gullies in different land use practices

Eleven (18%) interviewees representing all CFUGs and wellbeing groups (two
well-off, three medium, two poor and four very poor) reported the impacts of
landslide in their farmland. As reported by a medium class interviewee:
“...I had a land where I used to grow sixty quintal paddies, but I
can now grow only half of that. Rest of the land where I used to
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grow paddy has already been damaged by landslide... I am not
able to grow enough for our own consumption” (C6SSI).
Seven interviewees, including four from Kataharbari CFUG (one well-off, one
poor and two very poor) and one each from Chisapani and Raniswanra CFUGs,
and one district level interviewee, reported flash floods and gullies damaging their
farmlands and other properties as a hazard. One of the very poor interviewees
described “we have floods and gullies in the farmland and everything is sliding
and flooding” ( 3SSI). Other interviewees claimed flood as a hazard damaging
the intake of the drinking water system, and road and farmlands.

Eight interviewees (five well-off, two medium and one poor) reported landslides
in the communal lands such as along the road, along the streams and rivers, inside
the forest and other common lands, and mostly damaging infrastructure facilities.
However, six interviewees (all Dalits; four very poor and two poor) from three
villages reported a threat from landslide in their residential area. One of the very
poor interviewees from Raniswanra CFUG expressed “we have a landslide close
to our house so we feel stress in the rainy season because of landslide” (R4SSI).
The interview data revealed that the landslides, floods and gullies as hazards had
different impacts on the interviewees from different wellbeing groups, based on
the place where they live and location of their farming lands. Likewise, the
participatory hazard and livelihoods maps (Appendix 11) showed that most of the
poor and landless were residing close to and cultivating in landslide and flood
prone areas.

5.3.4 Invasive weeds
Emergence and expansion of unwanted weeds such as Nilo Gandhe (Ageratum
spp.) and Banmara (Eupatorium spp.) were reported as hazards by 20 (32%)
interviewees mainly from Chisapani and Raniswanra CFUGs. Nilo Gandhe was
reported as a common weed in the farmlands, replacing many nutritious grasses
and limiting the growth of agriculture crops in Kataharbari and Raniswanra
CFUGs in the downstream. However, it was not yet common in Chisapani and
Manasalu CFUGs. One of the interviewees explained:
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“...we don’t know why and how Nilo Gandhe is spreading but it
has replaced 90 percent of our grasses. The places where we had
nutritious grasses are now covered by Nilo Gandhe. Another
unwanted weed recently introduced is Banmara” (R11SSI).
Nilo Gandhe has also been blamed as a cause of livestock diseases. As claimed by
one of the interviewees (well off, school teacher and local political leader):
“...Nilo Gandhe has replaced many grasses. So we don’t have
enough grasses now. If we provide Gandhe to our livestock they
face diarrhoea and we need another medicine for that” (R8SSI).
Banmara was reported as a major problem for the regeneration of trees in the
forests, and also in the pasture lands. According to a very poor interviewee who
used to work as a forest watchman:
“...the main problem in the forest is Banmara. It is destroying the
forest. If you go and see the forest you will be surprised. It is 3-4
years; Banmara has now covered the forest” (R5SSI).
The transhumance pastoralists from Manasalu CFUG reported that when they
bring their sheep and goats to the downstream villages in the winter they face
scarcity of grass in the grazing lands due to invasive weeds.

The analysis of survey data revealed that about 95 percent of respondents reported
invasive weeds as one of the major hazards on their farmlands and forests.
However, a higher percentage of respondents from Kataharbari and Raniswanra
(100%) CFUGs reported the increasing trend of invasive weeds as a major hazard
than the respondents from Chisapani (95%) and Manasalu (86%) CFUGs. The
Pearson’s chi-square test showed a significant (P < 0.05) relationship between the
opinions of respondents from different CFUGs on the increasing trend of invasive
weeds as a major hazard. The analysis shows the increasing impact of invasive
weeds as a hazard was higher in lower altitude downstream villages than high
altitude villages from the upstream. The historical timeline prepared by research
participants presents the emergence of invasive weeds in the recent years
(Appendix 12).
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Studies in other parts of Nepal (IUCN, 2013; Pandey & Bardsley, 2013) have
reported Nilo Gandhe and Banmara as major invasive plants affecting agricultural
production, loss of biodiversity and creating fatal diseases to livestock.
5.3.5 Increasing insects and crop diseases
Increasing numbers of insects and plant diseases was reported as one of the
hazards by 17 (27%) interviewees from Kataharbari (four interviewees - one from
each all wellbeing group), Raniswanra (nine interviewees- three well-off; three
medium and three poor) and Chisapani CFUGs (three interviewees- two well-off
and one poor), and one district level interviewee. However, none of the
interviewees from Manasalu CFUG reported insects and crop diseases as their
major hazard. Two interviewees from Kataharbari CFUG also reported increasing
number of ants and leaf eating insects in the forests. Common insects and diseases
in the farmlands reported by interviews were Lie (aphids) in the legumes, Gabaro
(stem borer) in the maize, Patero (rice bug) and Kalo Poke (rust) in the paddy,
other unknown insects in mustard and Dadhuwa (blight) in potatoes and other
winter crops. As one of the poor farmers from Raniswanra CFUG responded:
“...insects are increasing in the farms. We have new insects, they
are green in colour and they damage leafs of mustard and
cauliflower. Gabaro is increasing in maize” (R6SSI).
Another well-off interviewee (and also a high school teacher) reported diseases on
oranges as a major hazard as:
“...we have many insects in the crops. So we have to use
insecticides. In the past we had oranges all over the farms. It got
an unknown disease and we used chemical to control the
disease. As a result all bees died in the village and finally
oranges also died” (R8SSI).
Another district level interviewee, also an employee at agriculture service
provider and an owner of agro-vet shop, explained “...common insect is aphid in
legumes and late blight in potato... Chemicals need to be used several times”
(D12SSI).
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An interviewee from Raniswanra claimed reduced production of beans due to
aphid. As said:
“...production of beans has been decreased due to lie (Aphid).
We had a traditional variety of bean grown together with maize
now it is almost finished” (R12SSI).
The seasonal calendar prepared by research participants of each village presents
presence and impact of insects and diseases on crops (Appendix 13).

5.3.6 Livestock diseases
Increasing incidents of livestock diseases were reported as a major hazard by 12
(19%) interviewees including eight from Raniswanra CFUG (three well-off, two
medium, two poor and one very poor) and two interviewees each from Chisapani
(one poor and one well-off) and Manasalu (both involved in transhumance
pastoralism) CFUGS. An interviewee who was rearing livestock and selling milk
in the market explained “diseases like Namle, Bhyagute, and Mate on livestock
are increasing. We hadn’t heard of these diseases before” (R2SSI). Diseases were
experienced by goat owners in recent years. According to an interviewee from
Raniswanra CFUG:
“...five to seven goats in this village died this year. About 15
goats died in a private goat farm where there are about 60
goats. When the goat owners consulted veterinary office they
said it is due to pneumonia caused by winter rain and frost. The
symptoms are diarrhoea, low appetite and lethargy” (R12SSI).
Another livestock owner and CFUG committee member claimed increasing use of
medicines against livestock diseases in recent years. As he said:
“...there are new diseases on livestock. Now Namle is quite
common, we had never experienced Namle before and we never
provided such medicines to the livestock. Now we have to
provide medicines of Namle to our goats in every six months”
(R11SSI).
One of the agriculture service providers mentioned the increasing trend of
livestock diseases in the hills as it was not common in the past:
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“...in the past livestock diseases were common in Terai and there
were not many livestock diseases in the hills. Now there are
many livestock deaths in the hills due to diseases” (D11SSI).
5.3.7 Extreme hot and cold days
A trend of extreme hot and cold days as a major hazard was reported by 11 (18%)
interviewees. The interviewees include three from Kataharbari (two well-off and
one medium); two from Raniswanra (one medium and one well-off); two from
Chisapani (one very poor and one well-off) CFUGs; and four district level
interviewees. Four interviewees (two from Raniswanra and two district level
interviewees) reported that the winters are becoming shorter than in the past. One
of the interviewees (district level NGO leader) claimed:
“...in the past cold days remained up to Chaitra (spring) but now
there is no cold after Magh (late winter). We used to have cold
days from Aashauj (autumn) but we feel cold only after Kartik
(early winter). We are feeling ourselves” (D9SSI).
Three interviewees (all from Kataharbari, one medium and two well-off) reported
that both extreme hot and extreme cold days are increasing. As reported by one of
the district level service providers and local resident:
“...both cold and extreme hot days are increasing. Mosquitoes
are troubling us due to increasing hot days and human diseases
such as asthma are increasing due to extreme cold days”
(D2SSI).
5.3.8 Hailstorm
Nine interviewees, six from Kataharbari (from all wellbeing groups); two from
Raniswanra (one poor and one well-off); and one interviewee from Manasalu
(very poor) reported the erratic nature of hailstorm as a hazard to their crops. One
very poor and one poor interviewee from Kataharbari CFUG claimed that
hailstorm doesn’t only damage crops but it is also a cause for Gabaro (stem borer)
in the maize. One of the very poor interviewees from Manasalu claimed hailstorm
stops growth of maize. As described “...when we planted maize there was a
hailstorm and rain thus the maize plants are not growing further” (M2SSI).
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5.3.9 Increasing and erratic wind
Five interviewees, including four from Manasalu CFUG who were maize farming
in the high altitude villages, and a district level interviewee involved in maize
research claimed increasing damages of maize crops due to wind. An interviewee
from Manasalu CFUG reported:
“...climate is changing. Last year we had very good maize plants
but the wind damaged all maize plants. In some years we can
grow maize well if there is no wind, in some years we can’t grow
due to wind ” (M19SSI).
He further linked the erratic nature of wind following snowfall. As he indicated:
“...when there is snowfall in the surrounding hills we get very
strong wind in this place. Main season of hurricane and wind is
in Chaitra and Baisakh (late spring and pre-monsoon summer).
If we get hurricane in the Jestha (late pre-monsoon summer) it
damages all maize plants” (M19SSI).
5.3.10 Human diseases
Three respondents, one from Kataharbari (medium) and two from Raniswanra
(one medium and one very poor) CFUGs reported the increasing incidence of
human diseases as an impact of changing climate. All the interviewees claimed
there were more human diseases in the winter due to excessive cold. As explained
by a very poor interviewee from Raniswanra CFUG “There are increasing human
diseases due to cold. I am feeling sick these years due to cold” (R5SSI).

The analysis of survey data revealed that the increasing number of mosquitoes in
recent years was a concern of respondents. Average mosquito exposure index was
prepared for each CFUG and each wellbeing group based on number of months in
the year exposed to mosquitoes, and availability of bed nets for mosquito
prevention. The average mosquito exposure index was significantly different in
the villages with higher exposure in downstream CFUGs (Table 22). The index
was significantly higher in very poor households followed by poor, well-off and
medium households. One of the major causes for differences in mosquito
exposure according to wellbeing status was the reduced availability of bed nets for
very poor and poor households in comparison to medium and well-off households
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(Table 22). As mentioned earlier, the increasing number of mosquitoes was
considered as one of the indicators of increasing warming.

Table 22 - Mosquito exposure according to wellbeing status and location of
respondents
Responses according to categories
Wellbeing groups
CFUGs
Medium
(n=50)

Poor (n=29)

Very poor
(n=16)

Kataharbari
(n=26)

Raniswanra
(n=43)

Chisapani
(n=20)

5.5

4.8

5.3

5.3

6.9

6.0

4.2

3.8

97.4

90.0

58.6

37.5

88.5

86.0

70.0

70.5

2.8

2.5

3.6

4.1

3.8

3.4

2.7

2.4

Average number of months per
year with mosquito exposure
Percentage of households with bed
net
Average mosquito exposure index
(number of mosquito exposure
months*availability of bed net) 012
Kruskal-Wallis rank sum test

X2 = 21.4613, df = 3, pvalue
=
0.0001
(significant)

Manasalu
(n=44)

Well-off
(n=38)

Mosquito exposure indictors

X2 = 31.4935, df = 3,
p-value = 0 (significant)

Source: Analysis of survey data

The survey data revealed that 21 percent of respondent households had at least
one member in the household with chronic illness. The percentage was higher in
very poor households (50%) followed by poor (24%), medium (20%) and well-off
(8%) households. The Pearson’s chi-square test indicated that the households
having members with chronic illness had significant association with the
wellbeing status of the households (P < 0.01). However, households with
chronically ill members had no significant difference according to the location of
the household CFUGs (P > 0.05). The households with chronically ill members
were considered to be relatively higher vulnerable households, with low adaptive
capacity to cope with climate change impacts.

The analysis of responses about the major hazards impacting livelihoods of local
communities in this section revealed that erratic rain and snow fall was the most
common hazard reported by the interviewees of all wellbeing groups and CFUGs.
Some of the reported hazards such as frost were reported in Kataharbari,
Raniswanra and Manasalu CFUGs where cultivation of winter crops and
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vegetables was common in the Besi (valley floor) area. The increasing number of
insects and crop diseases and presence of invasive weeds were mainly reported by
interviewees from low altitude CFUGs. Erratic wind was mentioned as a hazard
by the interviewees from upstream Manasalu CFUG. Some of the hazards were
reported by certain wellbeing groups as impacting their livelihoods and
occupation. For example, landslide in the common lands and farmlands were
mostly reported by well-off, medium and some poor households. Landslide
around the residential areas was mentioned as one of the major hazards by very
poor interviewees. Table 23 presents a summary of major hazards according to
wellbeing status and location of the interviewees.
Table 23 - Responses on major hazards impacting livelihoods according to
wellbeing status and CFUGs of interviewees
Frequency of responses
according to
CFUGs
District
(n=12)

Manasalu
(n=22)

Chisapani
(n=8)

Very poor
(n=12)

Raniswanra
(n=12)

Poor
(n=13)

Kataharbari
(n=8)

Medium
(n=13)

Location
of the
hazards

Erratic rain and
snow fall

11

12

13

11

8

12

8

19

9

Frost and fog

8

6

5

1

4

7

0

9

5

6

5

6

6

7

5

8

3

1

Uplands

0

0

2

4

1

2

3

0

0

Uplands

Invasive weeds

5

5

4

2

5

10

0

1

4

Increasing insects
and crop diseases

6

4

5

1

4

9

3

0

1

Livestock diseases

4

3

4

1

0

8

2

2

0

Extreme hot and
cold days

4

2

0

1

3

2

2

0

4

Hailstorm

3

1

3

2

6

2

0

1

0

Increasing and
erratic wind

2

0

1

1

0

0

0

3

1

Human diseases

0

2

0

1

1

2

0

0

0

Landslide, flood
and gullies
Landslide close to
residential area

Well-off
(n=12)

Major hazards
impacting
livelihoods of local
communities

Frequency of responses
according to wellbeing
groups

All
locations
Valley
floors

All
locations
All
locations
All
locations
All
locations
All
locations
Mainly at
uplands
Mostly at
valley
floors

Source: Analysis of interviewees

The survey data revealed that the frequency of hazards (mainly landslides, flood
and drought) in the last six years (2006 to 2011) reported by respondents was
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significantly different according to the location of CFUGs (P < 0.01, Appendix
19). The data revealed that the average frequency of hazards in the last six years
reported by respondents was higher in Kataharbari CFUG (2.8) followed by
Chisapani (2.1), Raniswanra (1.6) and Manasalu (1.5) CFUGs (Appendix 19).
However, frequency of hazards reported by respondents has no significant
relationship with their wellbeing status (P < 0.05). The analysis showed that the
exposure to hazard was basically according to the location of the respondents
rather than their wellbeing status. The historical timeline, seasonal calendar and
hazards and resource maps prepared by the communities as part of the CVCA
exercise also revealed the incidences of hazards such as erratic rainfall, frost,
landslides, hailstorm and invasive weeds in recent years (Appendix 11, 12, 13).

Historical data about the hazards are not available in the rural areas of Nepal.
There are very limited studies about climate change impacts in the research area
and the impacts in many cases are local. Considering the realities, information
provided by research participants during the preparation of historical timelines,
interviews and focus group discussions were used as a means of triangulation and
validation of historical climate data.

5.4 Most vulnerable livelihood options
Interviewees were asked to report the three most vulnerable livelihood options
due to the impacts of climate change. The responses according to wellbeing status
of community level interviewees and district level interviewees were compiled
and presented in the Figure 13. The tabulation of responses showed cultivation of
paddy as a most vulnerable livelihood option for about 63 percent of interviewees
followed by cultivation of other crops and vegetables (58%), water sources (55%),
livestock, forage and grazing land (43.5%), farmlands (23%), forests (21%),
orange farming (14.5%) and the transhumant pastoral system by 8 percent of
interviewees.
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Figure 13 - Most vulnerable livelihood resources reported by interviewees
5.4.1 Paddy cultivation
Thirty nine (63%) interviewees, including four from Kataharbari (50%), 11 from
Raniswanra (92%), seven from Chisapani (87.5%), 12 from Manasalu (54.5%)
CFUGs, and five (42%) district level interviewees mentioned cultivation of paddy
as the most vulnerable livelihood option. As reported, paddy cultivation was
vulnerable due to uncertainty in planting time due to lack of rainfall, inadequate
water following the planting of seedlings, damage of crops by erratic rainfall,
damage of paddy fields by landslide and floods, and damage by insects and
diseases.

Delayed or missed plantation of paddy
Twenty eight (24%) interviewees (including seven well-off, eight medium, four
poor, five very poor and four district level interviewees) claimed either delayed or
missed plantation of paddy due to erratic rainfall. As reported, farmers expect
monsoon in June for timely plantation of paddy. However, interviewees described
several examples of delay or missed plantation followed by low production of
paddy in recent years.

A story told by an interviewee (leading farmer belongs to medium wellbeing)
from Raniswanra CFUG presents the situation in a nutshell:
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“...we have to plant paddy in the first week of Aashadh (early
monsoon) and we prepare land and grow seedlings in the
nursery accordingly. If we couldn’t get rain on time, we couldn’t
plant paddy on time. It happened 2 years before. We did plant
over matured seedlings ...we had 50 percent loss that year. Only
those who have irrigated land had good production of paddy that
year”. (R1SSI).
Another very poor interviewee from Chisapani CFUG reported a similar
experience of impacts of erratic rainfall on paddy cultivation as:
“...if we get rain on time we do plant paddy otherwise we have to
plant millet. We used to grow paddy but we do plant millet where
there is no irrigation facility” (C5SSI).
Loss of paddy production due to unexpected rainfall during harvesting time

Twenty four (39%) interviewees (including five well-off, six medium, six poor,
three very poor, and four district level interviewees) described their experience of
damage and loss of paddy production due to erratic rainfall during the harvesting
time. A well-off farmer from Manasalu CFUG explained:
“...this year we had rainfall in the Mangsir (during the paddy
harvesting time in late autumn) which had damaged paddy and
straw. When we harvested paddy there was a weeklong monsoon
and it damaged the crop” (M13SSI).
Inadequate rainfall and water recharge in the irrigation sources

Eleven (18%) interviewees (two well-off, four medium, two poor, two very poor,
and one district level) reported loss of paddy production due to inadequate water
supply in their paddy land. As reported, it was either due to inadequate or erratic
rainfall during the paddy growing season, or to reduced water supplies in the
irrigation sources as a result of delayed water recharging in the local irrigation
system due to erratic rainfall. One of the medium farmers from Raniswanra
CFUG described:
“...we do have scarcity of water for paddy planting. Although we
have irrigation facility, irrigation water from the river depends
on rainfall. Once we get monsoon the rivers get recharged”
(R9SSI).
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Another very poor farmer from Kataharbari CFUG told his story as:
“...if we had a good time we could produce 15-16 muri rice. If
we get rain we can plant anyway. But if we couldn't get water
during the flowering of paddy it couldn't produce seeds”
(K7SSI).
Paddy farms damaged by landslide and floods

Four interviewees, one from Kataharbari (poor) and three from Chisapani (two
medium and one very poor) reported decreased production of paddy due to loss of
their paddy land by landslide and flood. As claimed by a medium interviewee
from Chisapani CFUG:
“...we used to grow up to 7 muri paddy in my mother’s land.
Now there is a landslide and flood from the middle of the farm
and we can’t grow crops. We just have some trees in that land.
Many persons have similar problem” (C3SSI).
Insects and diseases on paddy

Two interviewees from Raniswanra CFUG (both from medium wellbeing)
reported increased numbers of insects damaging paddy crops. As reported:
“...diseases called kalo poke is increasing in paddy. Paddy
production depends on rainfall and insects increase when there
is no enough rain” (R1SSI).
Another interviewee described “an insect called Patero is increasing and
damaging paddy crops” (R9SSI).

5.4.2 Cultivation of other crops
Thirty six (58%) interviewees, including six (75%) from Kataharbari, 11 (92%)
from Raniswanra, one (12.5%) from Chisapani, 11 (50%) from Manasalu and
seven (58%) district level interviewees, reported cultivation of other crops, such
as potato, maize, mustard and green vegetables, was most vulnerable for them.
According to the interviewees major causes of vulnerability were increasing
frequency and duration of frost, erratic rainfall, increasing damage by insects and
diseases, hailstorm, wind and invasive weeds.
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Loss of potato and other winter crops by frost

Twenty five (40%) interviewees, representing eight well-off, seven medium, five
poor, one very poor, and four district level interviewees claimed massive loss of
potato production in the recent years due to frost. The interviewees were mostly
those who were cultivating potato in the Khets (flat, irrigated and fertile land)
along the river basins. As described by an interviewee (well-off, a local teacher
and a leading farmer) from Manasalu CFUG:
“...frost was not common in the past, now it is common every
year and it is damaging potatoes. This year we can’t get
anything as it is already damaged by the frost” (M3SSI).
Three interviewees (two from Raniswanra and one from Manasalu) reported that
the frost was equally damaging their mustard as well as their potatoes. Two
interviewees from Manasalu CFUG (both medium farmers) reported that the
impact of frost is much higher in improved varieties of potatoes than the local
varieties. Another interviewee from Manasalu CFUG described his experience as:
“...we had no frost and its impact on potatoes before 15 years.
The improved varieties of potatoes are more impacted than local
varieties” (M17SSI).
Non- irrigated crops and erratic rainfall

Sixteen (26%) interviewees, including five well-off, two medium, four poor, four
very poor, and one district level interviewee, reported impacts of erratic rainfall
on the growth and production of non-irrigated plants such as maize, mustard,
vegetables and other winter crops. Nine interviewees who were farming maize in
the non-irrigated uplands claimed rainfall as a crucial factor in maize production.
One of the poor farmers from Raniswanra CFUG, who lives close to non-irrigated
land in the hills, reported:
“...we plant maize in this area. We don’t wait for rain, we sow
maize according to our time, whenever it gets rain it grows”
(R2SSI).
A district level interviewee, involved in maize research, described that:
162

“...maize is mainly planted on non-irrigated land. If there is no
rainfall we can’t sow maize seeds. But farmers can’t wait for
rainfall to plant maize rather they plant according to their
calendar” (D7SSI).
An interviewee from Raniswanra CFUG reported the need of winter rain for
winter crops:
“...we don’t have irrigation facility for winter crops and
vegetables. We all have to wait for rainfall for winter crops. This
year we had winter rain on time so we have a good production
...but there was not enough winter rainfall last year...there is
uncertainty” (R11SSI).
An interviewee from Chisapani CFUG claimed declined production of wheat as a
result of lack of winter rainfall:
“...there is an impact of erratic rainfall on winter crops. We used
to grow wheat in the past. At that time rainfall was enough for
wheat production and there was no need to get water from the
canals. Later on we had to supply water from the canals and as
we couldn’t get water finally we almost stopped wheat farming
now” (C7SSI).
Loss of crops by insects and diseases

Ten (16%) interviewees, including three well-off, two medium, three poor, one
very poor, and one district level interviewee, reported loss of crops due to
increasing numbers of insects and diseases. However, the occurrence of insects
and diseases and their impacts was reported only from Kataharbari and
Raniswanra CFUGs, both from downstream villages. Seven interviewees reported
Gabaro (stem borer) as a most common insect in the maize. One of the
interviewees from Kataharbari CFUG described the presence of some new insects
damaging maize. As explained:
“...some new insects in maize crops they eat all maize leaves.
They have been here for the last 3-4 years. We don't have a name
for them, they are red and black in colour quite large and long”
(K2SSI).
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Another interviewee from Raniswanra CFUG claimed the relationship between
rainfall and insects on maize plants as:
“...when we can’t get rain on time and have to face drought, we
have to face insects on maize crops. If we get rainfall on time
insects don’t appear” (R11SSI).
Hailstorm damaging maize and winter crops

Seven (11%) interviewees, five (62.5%) from Kataharbari and one each from
Raniswanra (8%) and Manasalu (4.5%) CFUGs (including two well-off, one
medium, two poor and two very poor), reported hailstorm as a hazard damaging
maize and winter crops. As reported, hailstorms in the recent years have become
erratic. According to a leading farmer from

ataharbari CFUG “hailstorm in

unexpected time is impacting grazing of bees and vegetable production” ( 5SSI).

Maize crops damage by wind

As already discussed in the section 5.3, five interviewees from Manasalu CFUG,
including two well-off, one poor, one very poor and one district level interviewee,
reported impacts of wind on maize plants. According to an interviewee from
Manasalu CFUG:
“...agriculture production is decreasing. We have impact of wind
on maize crops. We are facing strong wind in Jestha and
Aashadh (early monsoon) which damages all maize plants”
(M13SSI).
Impact of wind on maize was reported from high altitude villages of Manasalu
CFUG.

Increasing costs and damage of crops by invasive weeds

As reported by one interviewee from Kataharbari CFUG and one district level
interviewee, the invasive weed Nilo Gandhe was also damaging crops in the
farmland. According to an interviewee from Kataharbari CFUG:
“...when we do farming, the crops disappear as the farms are full
of Nilo Gandhe. We have to pay 700 Rs. a day to plough land to
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grow lentils, when it becomes ready to harvest we have to find
the lentils in between Nilo Gandhe and nothing in hand”
(K2SSI).
The district level interviewee reported increasing costs for field preparation
because of Nilo Gandhe. “Nilo Gandhe is uncontrolled. When we do field
preparation for crops Nilo Gandhe is causing increasing labour costs” (D1SSI).

The survey data indicated that about 95 percent of respondents reported crop
losses or reduction in crop production in recent years due to climate related
reasons. This opinion was expressed by respondents belonging to all wellbeing
groups with no significant difference (P > 0.05) between wellbeing groups.
Similarly, crop losses and reduction in crop production were reported respondents
from all CFUGs, with no significant difference (P > 0.05) according to location.

Impacts of climate change on agriculture in Nepal has been reported in various
studies (GoN, 2010a). The increasing unpredictable weather patterns, including
warmer and drier winters, droughts, changes in stream flow erratic monsoon rain
patterns and more intense precipitation events are affecting production of staple
crops (GoN, 2010a; Lohani, 2007; Mala, 2008; Regmi, 2007).
5.4.3 Water sources
Thirty one (50%) interviewees, four from Kataharbari (50%), 10 from Raniswanra
(83%), five from Chisapani (62.5%), 9 from Manasalu (41%) CFUGs, and three
district level interviewees (25%) reported drying water in their traditional sources,
such as spring-fed ponds, rain-fed ponds and streams, as one of the most
vulnerable livelihood resources. As reported, drying water sources was increasing
stress and vulnerability of livelihoods because of scarcity of drinking water,
inadequate water in irrigation canals, decreasing production of agriculture crops,
internal migration of people due to water scarcity and conflicts in water use. As
one of the interviewees (medium wellbeing and a social leader) From Raniswanra
CFUG said:
“...water sources are gradually drying everywhere. There was
one well near to the village but there is no water now... water in
the river where we have irrigation canal is gradually drying. We
were 25-30 families in this village in the past, now we are only
165

12-14 families as other families migrated to Besi area. The
drinking water was enough for all families in the past but it is
not enough even after migration of 50 percent households as the
well has dried” (R1SSI).
Another very poor interviewee from Sankharpakha village of Raniswanra CFUG
presented evidence of drying water sources in the nearby stream:
“...there was a water source in a stream called Kamere Kholso
but there is no water now. Nobody is collecting water from that
source, it is drying now” (R5SSI).
Another poor interviewee from Raniswanra CFUG claimed drying water sources
in the nearby river and its impacts on irrigation as:
“...water is drying a lot. The irrigation water sources are not
recharged due to less rainfall. In the farmlands where our
ancestors were planting paddy we are now planting maize due to
lack of water. We have scarcity of water for winter crops and
drinking water” (R6SSI).
A well-off interviewee from Manasalu CFUG described similar experiences as:
“...water sources are drying. We have a water source near a
village called Kidi. We used to fetch water from this source
before we had a water supply system established in 2052 (1996).
In addition to drinking water, there was enough water for
irrigation even in the winter, but it is drying every year and has
very small amount of water now” (M4SSI).
One of the very poor interviewees from Kataharbari CFUG described drying
water sources, water scarcity and increasing events of water related conflict in her
village. As said:
“...water in the streams is not well recharged, and we have to
face conflict due to water scarcity. If there would be enough
water we should not have conflict, we could manage it, when
there is no water in the river what to do” ( 3SSI).
An interviewee from Raniswanra CFUG (also a chairperson of the CFUG)
reported the displacement of a community due to water scarcity:
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“...water in our wells, streams and river is decreasing. The wells
where we used to fetch drinking water are now almost dried.
There was a small village near ours but there is not a single
house now. The village has been displaced due to scarcity of
water” (R11SSI).
Approximately 95 percent of survey respondents reported that their natural water
sources were gradually depleting. The respondents were from all wellbeing
groups and CFUGs, with no significant difference in the responses either
according to wellbeing status (P > 0.05) or location (P > 0.05) of the respondents.
It shows that the depletion of water sources was common in all CFUGs and
impacting all wellbeing groups. However, according to interviewees and
participants of FGDs, there were some pocket areas in all CFUGs, mostly in the
uplands, where the depletion of water sources was reportedly more severe than in
the lowlands.

Following the consistent response of research participants about drying water
sources, a follow-up analysis and participant observation was carried out to
explore types of water sources, their current status and the contribution of water
sources to livelihoods of local communities. The analysis revealed that the
research participants (population with 402 households in four CFUGs) had 79
nearby traditional water sources that contributed to the livelihoods of the
communities by providing drinking water, water for livestock, irrigation and other
domestic uses. Out of 79 water sources, 43 were spring fed wells, 16 streams, 9
rain fed ponds, 8 spring fed taps, and 3 small rivers. As reported by the
communities, 53 (67%) sources were gradually drying; 11 (14%) were already
collapsed and dried either by road construction or by other land use changes; and
15 (19%) were unchanged (Appendix 17). The poor and marginalised who still
had no access or had a limited access to water supply were suffering the most
from this change.
The impact of climate change on water has various implications on livelihoods.
The major impacts include: declining agricultural productivity due to erratic
rainfall, flood and drought; malnutrition, human health and sanitation due to water
stress and flood; and effects on settlements, infrastructure and agricultural lands
due to flood, landslides and siltation (GoN, 2010a). Similarly, the irregularities of
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stream flow, siltation and floods affect the reliability and efficiency of
hydropower potential in Nepal (GoN, 2010a). Based on certainty, timing and
severity of the impacts and importance of the resources, Agrawal et al. (2003)
have ranked water resources and hydropower as major areas for potential impacts
of climate change in Nepal.
5.4.4 Livestock, forage and grazing land
Twenty seven (43.5%) interviewees, four from Kataharbari (50%), 10 from
Raniswanra (83%), two from Chisapani (25%), six from Manasalu (27%), and
five district level interviewees (42%) reported impacts on livestock, livestock
forages and grazing lands as a major source of vulnerability to their livelihoods.
Fifteen interviewees, four well-off, three medium, two poor, two very poor, and
three district level interviewees claimed increasing incidence of livestock diseases
due to changing climate. As discussed in section 5.3, livestock were dying due to
extreme cold and temperature related diseases. As mentioned by a woman
interviewee from Raniswanra CFUG:
“...many goats are dying in this village. My goat also died this
year. When the goat got sick I went to a private doctor to get
medicine... But finally the goat died” (R7SSI).
Fourteen interviewees, five well-off, three medium, four poor, one very poor, and
one district level interviewee described the decrease of livestock forage in farm
and grazing lands due to expansion of invasive weeds, mainly the Nilo Gandhe
and Banmara. As discussed in section 5.3.4, the Nilo Gandhe was not only
replacing traditional nutritious grasses it was also causing livestock diseases. As
explained by one of the poor women from Kataharbari CFUG:
“...we had Banso, kurkure, Kaune Banso as our traditional
grasses but we are now even forgetting the name of traditional
grasses because Nilo Gandhe has already replaced them. It is
about 6-7 years we have Nilo Gandhe in this village...people say
livestock may die if they eat large amount of this grass”
(K6SSI).
Eleven interviewees, two well-off, two medium, four poor, one very poor and two
district level interviewees, reported that the damage to straw due to erratic rainfall
during the paddy harvesting season caused shortage of forage, and became a
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source of diseases for many livestock. As described by a poor farmer from
Kataharbari CFUG:
“...this year I had a plan to buy improved varieties of cows... I
sold one of my buffalos to buy the cows... but we had rain in
Mangsir and all straw has been damaged.....I haven’t bought
cows as the straw all over the village has been damaged”
(K6SSI).
A district level interviewee, who was also a veterinary service provider, said:
“...this year there was a long unusual rainfall in the Kartik (in
autumn). May be it was due to climate change. The straws of
paddy become spoiled by the rain. Livestock who ate spoiled
straw have many problems due to fungus...The main effect has
been seen on buffaloes...The production of livestock has been
reduced up to 80 percent. It is not easy to control” (D5SSI).
According to survey data, about 60 percent of the respondents reported loss in
livestock production due to reduced number of livestock and thus less production
of milk, meat and compost in recent years. The reported loss in livestock
production significantly varied according to wellbeing status of the respondents
with higher loss for the very poor followed by significant losses for poor, medium
and well-off households. However, the reported losses had no significant variation
according to the location of respondents according to CFUGs (Table 24).
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Table 24 - Losses in livestock production
Percentage of responses according to categories
Wellbeing groups

CFUGs

Well-off
(n=38)

Medium
(n=50)

Poor
(n=29)

Very poor
(n=16)

Kataharbari
(n=26)

Raniswanra
(n=43)

Chisapani
(n=20)

Manasalu
(n=44)

Loss in livestock
production (percent
reporting reduced
number of livestock,
reduction in milk, meat
and compost production)
Yes

36.8

62.0

76.9

93.8

53.8

53.5

65.0

72.7

No

63.2

38.0

23.1

6.2

46.2

46.5

35.0

27.3

Pearson’s chi-square test

X2 = 19.3456, df = 3, p-value X2 = 4.2599, df = 3, p-value
= 0.0002 (significant)
= 0.2347 (not significant)

Source: Analysis of survey data
Impacts of climate change on grazing lands, forage and livestock production has
been reported in many studies (Aryal et al., 2014; Malla, 2009).
5.4.5 Farmlands
Fourteen (22.5%) interviewees, three (37.5%) from Kataharbari, seven (58%)
from Raniswanra and four (50%) from Chisapani CFUG, described that their
farmland is increasingly being damaged by landslide, flood and gullies. The
interviewees included three from well-off, three medium, four poor, and four very
poor wellbeing groups. An impact of landslide on farmlands is discussed in detail
in section 5.3.3. The following quote from a well-off interviewee, a local school
teacher from Chisapani describes how severe are the impacts of landslide on
farmlands:
“...we had a big chunk of fertile farmland in front of our village.
But it is now massively damaged by landslide 2-3 times. Some
people renovated their farms. Some of them have no motivation
to renovate the farmlands due to threat of landslide. They think it
may damage the farms any time again” (C8SSI).
5.4.6 Forests
Twelve (19%) interviewees, three from Kataharbari (37.5%) and nine (75%) from
Raniswanra CFUG, reported various impacts on forests. The impacts on forests
were reported as loss of regeneration and plants by invasive weeds, landslide in
the forests, damage by insects and caterpillars and forest fire. Eleven interviewees,
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five well-off, three medium, two poor and one very poor reported loss of forest
regeneration and other valuable plants by the invasive weed Banmara. The impact
of Banmara in the forests is discussed in detail in section 5.3.4. As described by a
poor interviewee from Raniswanra CFUG “...there were many fodder trees and
grasses in the forest but they are depleting now because of Banmara” (R6SSI).

Two interviewees (one medium and one poor, both from Raniswanra CFUG)
mentioned loss of forestland and trees from landslides. One interviewee (medium)
from Kataharbari reported increasing numbers of insects and caterpillars
damaging Sal leafs. Another interviewee (well-off and an executive committee
member of Kataharbari CFUG) reported incidences of forest fire in the forests.
Almost all interviewees reported a decreasing trend of forest fire in the
community forests.

The increased temperature, erratic rainfall and prolonged drought have resulted in
a shift in agro-ecological zones, emergence and rapid spread of alien and invasive
species, higher incidents of pest and diseases and increasing forest fire (GoN,
2010a).

5.4.7 Orange production
Nine (14.5%) interviewees, one (12.5%) from Kataharbari, three (25%) from
Raniswanra, two (25%) from Chisapani and three (25%) district level
interviewees reported dying of orange plants. As reported by one of the poor
interviewees from Raniswanra CFUG:
“...all oranges are dying but we don’t know the cause. We had
very big plants of oranges in this village, they all died
now...After 2-3 years of fruiting, the orange plants start dying
from the top. The fruits are also small in size” (R2SSI).
Another well-off interviewee (also a school teacher) from Raniswanra CFUG
described:
“...we had a lot of orange production in this area, but all the
oranges are now died since the last 10 years. The increasing
presence of fog and frost, and dying of oranges initiated from the
same period” (R8SSI).
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One of the interviewees involved in agriculture research claimed that:
“...there is dying back in oranges and it is due to virus. It starts
drying and dying from the top. In some areas oranges are totally
finished. The control mechanism of this disease is not effective”
(D7SSI).
Another district level service provider claimed climatic reasons for the dying of
orange trees. As he said:
“...there are many reasons. For example, we need snow cold air
for oranges because oranges can grow and fruit well in the
northern aspects. Oranges are not dying due to virus; there is a
decrease in the production of other fruits too. This is related to
climate change” (D2SSI).
Research participants and agricultural service providers reported that massive dye
off of orange trees in the research area is due to increasing temperature that
provides favourable environment for various diseases. However, no scientific
research was found to confirm the cause.
5.4.8 Transhumance pastoral systems
Five (8%) interviewees, three (14%) from Manasalu CFUG (one well-off, one
medium and one poor), and two (17%) district level interviewees claimed that the
transhumant pastoral system is vulnerable due to scarcity of grasses in the
pastures, shortage of water and livestock diseases. Two interviewees from
Manasalu CFUG and two district level interviewees reported that the changes in
grass availability in the pasture lands are due to erratic snow fall. As described by
an interviewee from Manasalu CFUG:
“...there is not enough snowfall in the bottoms of mountains
where it used to be covered by snow in the past. Buki is the main
grass in the rangelands. When there is not enough snow Buki
can’t grow well. When sheep don’t get enough Buki grass they
have to graze on other plants and some of them are poisonous
too” (M3SSI).
Two interviewees directly involved in pastoralism claimed that one of the major
issues in pastoralism is the increasing number of livestock diseases. As reported
by a poor pastoralist interviewee:
172

“...loose motion, stomach problem and skin diseases are common
in our goats and sheep. We don’t know what medicines and
treatments we need” (M20SSI).
Transhumance pastoral system itself is an adaptation strategy of livestock rearing
through movement of animals to different locations according to seasonal
variation. However, impacts of climate change have been reported on the system
due to impacts of erratic snowfall on pastures, replacement of grasses by invasive
species in the grasslands, drying water sources and livestock diseases (Aryal et al.,
2014; Gentle & Maraseni, 2012; Namgay et al., 2013).

5.4.9 Summary of major hazards and most vulnerable livelihood resources
The analysis of interview transcripts revealed that the impacts on agriculture crops
were mostly reported by those depending on agriculture as a primary occupation.
Some very poor and poor interviewees doing share cropping on rented land also
reported the impacts. In general, well-off and medium interviewees reported
impacts of climate change on a wider range of livelihood options than did the very
poor and poor interviewees, as the livelihood of well-off and medium groups was
much more diversified than the other groups. Poor and very poor interviewees
reported that the impact on livelihood assets was very severe and devastating such
as impacts of landslide on residential areas and farmlands and depleting water
sources.

Figure 14 presents a combined picture of major hazards and their relation to the
most impacted livelihood resources.
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Climate related
hazards

Impacts

Most impacted
livelihood resources

Erratic rain &
snow (n=56)

Paddy cultivation
(n=39)

Frost (n=25)

Cultivation of
other crops
(n=36)

Landslide &
flood (n=25)
Water resources
(n=31)

Invasive weeds
(n=20)

Livestock &
forage (n=27)

Insect &
disease (n=17)

Livestock
disease (n=12)

Farmlands
(n=14)

Extreme hot &
cold days
(n=11)

Forests (n=12)

Hailstorm (n=9)

Orange farming
(n=9)

Erratic wind
(n=5)

Pastoralism
(n=5)

Figure 14 - Major hazards and most vulnerable livelihood resources reported
by interviewees
Some of the reported impacts were higher in some CFUGs in comparison to
others. For example, incidences and trends of drying water sources were reported
by a higher percentage of interviewees from Raniswanra (92%) followed by
Chisapani (62.5%), Kataharbari (50%) and Manasalu (41%) CFUGs. Similarly,
impacts on livestock and scarcity of forage, impacts of landslides and floods on
farmlands, impacts on forests and impacts on orange production were reported by
a higher percentage of interviewees from Raniswanra CFUG than others. Impact
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on transhumance pastoralism was only reported by interviewees from Manasalu
CFUG, as this practice was not present in other CFUGs.

5.4.10 The vulnerability matrix
As part of CVCA, vulnerability matrixes were prepared in each CFUG,
comparing major hazards impacting on livelihoods, and most impacted livelihood
resources identified by communities (Appendix 15). Table 25 presents a summary
of pair ranking of major hazards and most impacted livelihood resources in each
CFUG.

The analysis presented an almost similar pattern of hazards and most vulnerable
livelihood resources in each CFUG. The common hazards reported in all CFUGs
were erratic rainfall, landslide, hailstorm, drying water sources, invasive weeds,
frost and insect and diseases. Invasive weeds were identified as hazards in
downstream CFUGs Kataharbari and Raniswanra, while impact of wind and
hurricane was reported as a hazard by the communities from upstream CFUGs
Chisapani and Manasalu. Similarly, frost was reported as a major hazard where
winter cropping was common in low land farms. Farming in non-irrigated lands,
livestock rearing, paddy cultivation and cultivation of cash crops and vegetables
were reported as most impacted livelihood resources (Table 25).
Comparing the findings about climate related hazards and most impacted
livelihood resources generated from the analysis of interviewees and CVCA, the
findings were found mostly similar. However, there were some differences
observed in the findings compiled through individual interviews (Figure 14) and a
compilation of findings through group consensus following CVCA according to
research locations (Table 25).
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Table 25 - Summary of major hazards and most impacted livelihood
resources
CFUGs

Kataharbari

Major hazards impacting
livelihoods (priority of
community)
1.
2.
3.
4.
5.
6.
1.
2.

4.
5.
6.
1.
2.
3.
4.
5.
6.
7.

Erratic rainfall
Hailstorm
Invasive weeds
Landslide and erosion
Extreme cold and hot days
Flood and gullies
Erratic rainfall
Drought and drying water
sources
Invasive weeds
Hailstorm
Frost
Landslide and flood
Erratic rainfall
Wind and hurricane
Drying water sources
Pest and diseases
Livestock diseases
Landslide and flood
Hailstorm

1.
2.
3.
4.
5.
6.

Erratic rain/snow fall
Hailstorm
Insect and pests
Landslide and erosion
Wind and hurricane
Frost

Raniswanra 3.

Chisapani

Manasalu

Most impacted livelihood
resources (priority of community)
1. Farming in non-irrigated uplands
2. Livestock rearing
3. Paddy cultivation in irrigated and rain
fed lands
4. Wage labouring
1. Cash crops and vegetables
2. Livestock rearing
3. Maize, millet and paddy farming in
rain-fed uplands
4. Paddy cultivation in irrigated land
5. Wage labouring
1. Paddy and maize cultivation in irrigated
low land
2. Paddy, maize and millet cultivation in
non-irrigated upland
3. Cultivation of cash crops (ginger,
orange, cardamom)
4. Livestock rearing
5. Wage labouring
6. Business
1. Farming in non-irrigated upland
2. Vegetable farming and cash crops
3. Livestock rearing
4. Paddy cultivation
5. Collection of medicinal herbs
6. Wage labouring

Source: Vulnerability matrixes based on CVCA exercise (Appendix 15)

5.5 Climate change impacts on livelihood assets
The impacts of climate change on livelihood assets (natural, social, physical,
financial and human) of the households of different wellbeing groups was
examined using the Livelihood Effect Index (LEI) as a framework. The analysis
showed that the average impacts of climate change was found highest (LEI values
0 = no effect to 1 = absolute effect) on natural assets (LEI = 0.866) followed by
social (0.401), financial (0.286), human (0.274) and physical (0.195) assets (Table
26).
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Table 26 - Livelihood Effect Index (LEI) summary sheet (Index values 0=no
effect, 1=absolute effect)
Wellbeing
Well-off
Medium
Poor
Very poor
Total

LEI values according to livelihood assets
Natural
Social
Physical
Financial
0.805
0.140
0.079
0.061
0.876
0.333
0.167
0.227
0.917
0.828
0.287
0.345
0.913
0.979
0.396
0.854
0.866
0.401
0.195
0.286

Human
0.1
0.192
0.303
0.875
0.274

Total
LEI
0.283
0.396
0.552
0.822
0.439

Source: Analysis of household survey data (LEI values 0= no effect to 1 =
absolute effect)
The LEI indexes showed that the overall effect of climate change on livelihood
assets was found to be higher in very poor (LEI = 0.822) followed by poor
(0.552), medium (0.396) and well-off (0.283) wellbeing groups (Tale 25 and
Figure 15).

Figure 15 - Livelihood Effect Index (LEI) according to effects on livelihood
assets of different wellbeing groups. (Values 0= no effect, 1= absolute effect).
Source: Analysis of household survey data

The Kruskal-Wallis rank sum test revealed that the effect on human, financial and
social assets has a significant association with wellbeing status of the respondents.
The effect on natural and physical assets has no significant relationship with
wellbeing status (Table 27).
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Table 27 - Statistical analysis of effect of climate change on livelihood assets
and wellbeing status of the respondents
Statistics

Kruskal-Wallis
Chi-square
value

df

p-value

11.7489

3

0.0083

Significant

8.1915

3

0.042

Significant

7.848

3

0.0483

Significant

2.7825

3

0.4264

0.3973

3

0.9408

Relation between effects on
human assets and wellbeing
Relation between effects on social
assets and wellbeing
Relation between effects on
financial assets and wellbeing
Relation between effects on
physical assets and wellbeing
Relation between effects on
natural assets and wellbeing

Result

Not
significant
Not
significant

Source: Household survey and analysis of capital indexes for LEI (Appendix 18)

The significant difference in the human assets according to wellbeing status was
due to the higher percentage of very poor respondents reporting: (i) reductions in
nutrition; (ii) households having mental and physical stress; (iii) households
having diseases and injuries; (iv) public safety problems from forest fire; and (v)
out migration of skilled members (Appendix 19). Similarly, the significant
difference in social assets was due to lower percentage of very poor and poor
respondents: (i) receiving support from the networks; (ii) receiving extra aid or
remittances from formal or other institutions; and (iii) participating in decisionmaking positions of major local institutions when compared to well-off and
medium households. The differential effects on financial assets were mainly due
to the higher percentage of very poor and poor respondents experiencing: (i) some
sort of financial crisis; (ii) unemployment due to natural hazards and decline in
production; and (iii) losses from natural resource based income generating
activities.

However, the effect on livelihood assets had no significant relationship with the
responses based on location of CFUGs. The Kruskal-Wallies rank sum test
revealed that the association between location of CFUGs and effects on human (P
> 0.05), natural (P > 0.05), physical (P > 0.05), financial (P > 0.05) and social (P
> 0.05) assets was not significant.
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5.6 Most vulnerable communities
Climate change vulnerability was tested to examine vulnerable communities
according to their wellbeing status, gender of household head and location of the
respondents (CFUG). The LVI was used to examine vulnerability in terms of
exposure, sensitivity and adaptive capacity. Exposure was measured in terms of
natural disasters and climate variability; sensitivity was measured in terms of
impacts on health, food and water; and adaptive capacity was measured in terms
of socio-demographic status, livelihood strategies and social network of the
respondents (survey results for indicators of each of these factors is given in
Appendix 19).

5.6.1 Livelihood vulnerability according to wellbeing status of the
respondents
Results indicated that vulnerability factors (exposure, sensitivity and adaptive
capacity) varied according to wellbeing status of respondents (Figure 16, Table
28). Although exposure to climate change varied according to wellbeing status,
with very poor and poor more exposed to natural disasters than well-off and
medium respondents, the difference was not significant. Sensitivity in terms of
impacts on health, food and water, as components, was found to be significantly
different according to wellbeing status of the respondents (P < 0.01).

Major differences in the health component according to wellbeing status were
mainly due to: (i) lower affordability of health services and facilities by very poor
and poor households; (ii) higher percentage of family members with chronic
illness among very poor and poor households; (iii) higher mosquito exposure
index among very poor and poor due to lack of bed nets and other preventive
measures; (iv) higher number of households among very poor and poor without a
toilet in use; and (v) lower percentage of very poor and poor households with
smokeless stoves in comparisons to well-off and medium respondents. The
differences in the food component were mainly due to: (i) a higher average of
food deficit months among very poor and poor households; and ii) lower crop
diversity among very poor and poor households in comparison to well-off and
medium respondents. Likewise, the differences in the water component were due
to: (i) higher percentage of very poor households using natural sources for
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drinking water; (ii) higher percentage of very poor and poor households reporting
problems related to water conflict and availability; and (iii) higher average time
taken to fetch drinking water by very poor and poor households in comparison to
well-off and medium households.
Table 28 - Livelihood Vulnerability according to wellbeing groups

Vulnerability
factors

Livelihood Vulnerability Index according
to wellbeing groups
Well-off
(n=38)

Medium
(n=50)

Poor
(n=29)

Very
poor
(n=16)

Exposure

0.485

0.502

0.525

0.552

Sensitivity

0.169

0.240

0.357

0.571

Adaptive
capacity

0.766

0.673

0.444

0.214

Results of KruskalWallis rank sum test
X2 = 0.4461, df = 3, p-value
= 0.9306- test not significant
X2 = 19.3009, df = 3, pvalue = 0.0007- test
significant
X2 = 22.203, df = 3, p-value
= 0.0001- test significant

Source: Analysis of household survey data

The adaptive capacity of respondents was also significantly different according to
wellbeing status of the households (P < 0.01). Differences were mainly due to: (i)
higher dependency ratio of family members among poor and very poor
households; (ii) high percentage of uneducated household heads among very poor
and poor households; (iii) high percentage of very poor and poor households
without means of information and communication; (iv) high percentage of very
poor and poor households working in a different community as a source of
income; (v) low agriculture diversification among very poor and poor households;
(vi) small landholding size or landlessness among very poor and poor households;
and (vii) less irrigation facility to grow primary crops by very poor and poor
households in comparison to well-off and medium households. Differences in
adaptive capacity were also due to the poor social network of very poor and poor
households in comparison to well-off and medium households. The main
differences were: (i) lower percentage of very poor and poor households
borrowing money from their social network; (ii) higher percentage of very poor
and poor households borrowing money from local landlords at high interest rate
and indebtedness; and (iii) less service seeking practices from nearby VDCs by
very poor and poor households in comparison to well-off and medium households.
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Figure 16 - Livelihood vulnerability according to wellbeing status of the
respondents. Source: Analysis of survey data
This analysis confirmed that climate change results in a differential vulnerability
(in terms of sensitivity and adaptive capacity) with significant association between
climate change vulnerability and wellbeing status of the communities.

5.6.2 Livelihood vulnerability according to location of the respondents
The livelihood vulnerability slightly varied according to location of households in
different CFUGs (Figure 17). The exposure was reported to be higher in
Chisapani CFUG due to: (i) higher number of events of natural disasters such as
floods and landslides; (ii) higher number of injuries as a result of natural disasters;
and (iii) more damage of properties such as houses, land and livestock as a result
of natural disasters in comparison to other CFUGs. The overall sensitivity was
higher in Kataharbari and Chisapani CFUGs in comparisons to Manasalu and
Raniswanra CFUGs. The sensitivity of the health component was higher in
Manasalu CFUG, whereas the sensitivity of food and water components was
higher in Kataharbari CFUG. The adaptive capacity in terms of dependency ratio
was relatively lower in Chisapani CFUG and the livelihood strategies and social
network was relatively higher in Raniswanra and Chisapani CFUGs. The
Chisapani CFUG had higher rates of exposure, sensitivity and adaptive capacity in
comparison to other CFUGs. Despite these differences, no significant relationship
was observed between the location of respondents and exposure (P > 0.05),
sensitivity (P > 0.05) or adaptive capacity (P > 0.05) as major factors of
vulnerability.
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Figure 17 – Livelihood vulnerability according to location of respondents.
Source: Analysis of survey data
The analysis shows that there was not a uniform pattern or trend between
vulnerability factors and components with location of households, rather it was
more random. Although the location of CFUGs varied according to altitude,
livelihood opportunities, distance from service centers and ethnicity of the
households, the differences were not significant or decisive factors in defining the
level of vulnerability (Table 29).

Table 29 - Statistical analysis on vulnerability according to CFUGs
Values according to CFUGs
Vulnerability

Kataharbari
n=26

Raniswanra
n=43

Chisapani
n=20

Manasalu
n=44

Exposure

0.339

0.509

0.554

0.492

Sensitivity

0.327

0.282

0.339

0.294

Adaptive
capacity

0.580

0.694

0.690

0.574

Kruskal-Wallis
rank sum test
X2 = 0.8619, df =
3, p-value =
0.8346 not
significant
X2 = 1.4998, df =
3, p-value =
0.6823 not
significant
X2 = 6.9746, df =
3, p-value = 0.073
not significant

Source: Analysis of household survey data

5.6.3 Livelihood vulnerability according to gender of household head
Livelihood vulnerability was also analysed according to gender of the household
head (Figure 18). The survey data shows that the ratio of male and female-headed
households was 71 percent (n=74) and 29 percent (n= 39) respectively. The
analysis of vulnerability according to household head is relevant in the rural
context of Nepal, as the number of female-headed households is rapidly
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increasing mainly due to migration of male members to the Gulf and other
countries as migrant labourers. According to the population census carried out in
Nepal in 2011, the percentage of female-headed households in the country has
increased from 14.87 percent in 2001 to 25.73 percent in 2011 (GoN, 2012a, p. 3).
In the research area the percentage of female-headed households (at 29%) was
higher than the national average. Among the female-headed households, 54
percent of households had male members migrated overseas as labourers, 31
percent were headed by females as widows, and in 15 percent of households male
members were living in other parts of the country. According to wellbeing status,
very poor households had the highest percentage (37%) of female-headed
households followed by well-off (32%), medium (30%) and poor (21%) of
households. As the distribution of female-headed households was not much varied
according to wellbeing status of households, the results were not much influenced
by the wellbeing status of the households.

Figure 18 – Livelihood vulnerability according to gender of household head.
Source: Analysis of survey data
The analysis shows that female-headed households, in general, had slightly higher
exposure and sensitivity and lower adaptive capacity in comparison to maleheaded households (Figure 18). The exposure was slightly higher among femaleheaded households, as higher numbers of female-headed households reported
more events of natural disasters such as floods and landslides, and more injuries
due to natural disasters. The difference in sensitivity was due to: (i) higher
impacts on the health component encountered by female-headed households such
as low affordability to health services; (ii) higher average mosquito prevention
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index due to lower number of bed-nets; and (iii) fewer toilets in use by femaleheaded households. Likewise, average food deficit was higher and average crop
diversity was lower among female-headed households, in comparison to maleheaded households.
The female-headed households also reported higher dependency on natural
sources of drinking water, spending more time in fetching water and depending
more on inconsistent supply of drinking water than male-headed households.
Female-headed households had lower percentages of household heads who
attended school and higher percentages of households having communication
means such as radio, television and mobile phone, in comparison to male-headed
households. The female-headed households were receiving less support from their
social networks and less frequently visiting their VDC office for basic services in
comparisons to male-headed households. Despite these differences, no significant
association was observed between gender of household head with exposure (P >
0.05), sensitivity (P > 0.05) and adaptive capacity (P > 0.05) as major factors of
vulnerability (Table 30).
Table 30 - Statistical analysis on livelihood vulnerability according to gender
of household head

Vulnerability
factors

Livelihood Vulnerability
according to gender of
household head
Men
Women
n=94
n=39

Exposure

0.506

0.521

Sensitivity

0.272

0.312

Adaptive
0.628
capacity
Source: Analysis of survey data

0.327

Results of Kruskal-Wallis rank
sum test
X2 = 0.0371, df = 1, p-value = 0.8473 –
test not significant
X2 = 1.0224, df = 1, p-value = 0. 312test not significant
X2 = 1.3323, df = 1, p-value = 0.2484test not significant

5.7 Overall vulnerability
The overall climate change vulnerability according to IPPCC’s definition
(Vulnerability = exposure – adaptive capacity

*

sensitivity) showed differential

vulnerability according to wellbeing status of the respondents. The very poor
wellbeing groups were most vulnerable followed by poor, medium and well-off
respondents. The overall vulnerability of Raniswanra was the highest, followed by
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Chisapani, Manasalu and Kataharbari CFUG. Likewise, the overall vulnerability
of female-headed households was found to be higher than male-headed
households (Table 31), derived from household survey data.
Table 31 - Overall vulnerability of the respondents according to wellbeing,
location and gender of the household head
Wellbeing status
Very poor
(n=16)

Kataharbari
(n=26)

Raniswanra
(n=43)

Chisapani
(n=20)

Manasalu
(n=44)

Male
(n=94)

Female
(n=39)

Poor
(n=29)

Medium
(n=50)

Exposure
Sensitivity
Adaptive capacity
Vulnerability
(exposure adaptive capacity
*sensitivity)

Well-off
(n=38)

Vulnerability
factors

Gender of
household
head

Location

0.485

0.502

0.525

0.552

0.339

0.509

0.554

0.492

0.506

0.521

0.169

0.240

0.357

0.571

0.327

0.282

0.339

0.294

0.272

0.312

0.766

0.673

0.444

0.213

0.580

0.694

0.690

0.574

0.628

0.495

-0.047

-0.041

0.029

0.194

-0.079

0.052

0.046

-0.024

-0.033

0.008

This analysis of climate change vulnerability confirms that although livelihood
vulnerability varies according to wellbeing status, location of households and
gender of household head; the wellbeing status of households was the only tested
characteristic that produced a significant difference in vulnerability factors, and
that only for sensitivity and adaptive capacity. Exposure was not found to vary
significantly with wellbeing status of households. The other characteristics of
location (CFUG), and gender of household head were not found to significantly
influence exposure, sensitivity or adaptive capacity.

5.8 Other causes impacting livelihoods of rural communities
Most of the interviewees reported that both climatic and non-climatic factors in
combination were impacting their livelihoods (Figure 19). They mentioned that
the impact of non-climatic factors was relatively predictable, with fewer
opportunities for planning and preparation for adaptation.
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motivation
of youth in
agriculture
Increasing
landslides,
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Non-climatic factors

Increasing
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No market
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products
Increasing
number of
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Major
impacts and
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Climatic factors

Figure 19 - Combined effect/impact of climatic and non-climatic factors on rural
livelihoods

Fifty five (89%) participants, six (75%) from Kataharbari, 11 (92%) from
Raniswanra, eight (100%) from Chisapani, 20 (91%) from Manasalu and the rest
10 (83%) district level interviewees reported that there were many non-climatic
factors impacting the livelihoods of the local community, together with impacts of
climate factors. According to many interviewees, the overall vulnerability of
livelihoods of the community was a combined impact of both climatic and non186

climatic factors. According to one of the district level interviewees, also an
agriculture specialist:
“...there is no profit in agriculture. It is just sustaining as there is
no alternative. It is only providing self employment. There is a
labour shortage. We have rented our land on share cropping.
The changing climate is adding uncertainties. Uncertainty in
planting crops, uncertainty in harvesting, increasing pests and
diseases are adding risks” (D1SSI).
5.8.1 Inadequate technical support in agriculture and natural resources
Thirty (48%) interviewees from all CFUGs (seven well-off, six medium, five poor
and two very poor) and 10 district level interviewees indicated that inadequate
technical support in agriculture and natural resources is one of the major causes
for decreasing production and low interest in agriculture. As one of the
interviewees from Chisapani CFUG described:
“...we need support on fertilizer, seed and irrigation to improve
agriculture in our village. We need agriculture technical staff for
technical support.... Now we don’t have technicians. We don’t
have technical staff on veterinary and forestry too, they also
based in Khudi...When we go to get service sometime we
couldn’t find a person or any support from them” (C7SSI).
5.8.2 Internal and external migration and labour shortage
Nineteen (30.6%) interviewees, two (25%) from Kataharbari, three (25%) from
Raniswanra, four (50%) from Chisapani, 10 (45.5%) from Manasalu and one
district level interviewee reported that internal and external migration is one of the
major factors for increasing livelihood vulnerabilities. However, as reported
earlier, remittances income received through labour migration also contributes to
reducing vulnerabilities. As reported, internal and external migration was causing:
(i) labour shortage in agriculture and other development works; (ii) uneven
distribution of agriculture lands, keeping lands barren in remote areas, and
pressure on fertile lands along the river basin and semi-urban areas; (iii) and
increasing workload on women, children and older people. One of the women
interviewees, also in a leadership position in a CFUG, told:
“...men are out of home and there are many women headed
households. Workload of women has been increased....The
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additional responsibilities are to be involved in all agricultural
works and representation and participation in community
related collective works in the society” ( 5SSI).
Another woman interviewee from Manasalu CFUG said her story as:
“...we migrated in this place from a village called upper
Chipla...It is already 15 years. We still have some land in the
Chipla. We still have pakho bari (non-irrigated land) in that
village but the land is just left there barren” (M17SSI).
Fifteen interviewees, two each from Kataharbari and Raniswanra CFUGs, four
each from Chisapani and Manasalu CFUGs and three district level interviewees,
described labour shortages in agriculture and natural resources. The community
level interviewees included three well-off, three medium, three poor and two very
poor households. According to a well-off interviewee from Raniswanra CFUG,
the labour shortage was mainly due to labour migration to the Gulf countries. As
stated:
“...people from this village have migrated to the Gulf as a
labourer...They are ready to work as a labourer in the Gulf but
not ready to do agriculture work in their own village and the
lands are barren. It is because there is no certainty and market
guarantee in agriculture” (R8SSI).
Another interviewee from Manasalu CFUG further explained the dynamics of
internal and external migration and its impacts on agriculture:
“...agriculture production has been decreased...Young
generation has gone abroad. Only aged people who can’t work
are living in the village. When a man goes to an overseas job his
wife moves to city centres and headquarters for the education of
their children. Shortage of agriculture labour is everywhere.
There are many farming lands kept barren” (C3SSI).
The interviewees also reported that the abandoned land was more prone to
landslide, slope failure and erosion due to lack of maintenance of terraces.

5.8.3 Decreasing amount of livestock and compost
Eleven (18%) interviewees, one (12.5%) from Kataharbari, two (17%) from
Raniswanra, six (75%) from Chisapani and one (4.5%) from Manasalu CFUGs
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and one (8%) district level interviewee, claimed that the decreasing amount of
livestock and compost is one of the major factors impacting food production and
thus livelihoods of communities. The community level interviewees include three
well-off, four medium, two poor and one very poor households. As described by
an interviewee from Raniswanra CFUG:
“...number of livestock has been decreased a lot. In my case,
before 4 years I had a pair of ox, 3-4 buffaloes and 8-10 goats.
We used to have enough compost from these animals at that
time. Now we have only one buffalo but we have same amount of
land ” (R8SSI).
The interviewees also reported that insufficient compost was also a contributing
factor in decreasing crop production and degradation of fertile soil.

5.8.4 Agriculture is not profitable
Fourteen (22.5%) interviewees, four each from Kataharbari (50%) and
Raniswanra (33%) CFUGs, one each from Chisapani (12.5%) and Manasalu
(4.5%) CFUGs and four (33%) district level interviewees claimed that performing
agriculture is not profitable. As some interviewees said, local people are
continuing it as there is no alternative. The interviewees were from three well-off,
two medium, two poor and three very poor wellbeing groups. One of the district
level interviewees described many reasons which make agriculture non-profitable:
“...every input in agriculture is costly. Labour cost is very high.
Ploughing of field using oxen is very expensive. The oxen need
year round investment for their 2-3 months service. Another
factor is lack of irrigation and impacts of pests, diseases, wind
and monkeys...Wind and hailstorm is common. When we prepare
nursery of vegetables it is damaged by hailstorm. Scarcity of
water is another big problem” (D7SSI).
Another well-off farmer, and also a school teacher, from Manasalu claimed:
“...if you calculate costs and benefits of farming there is loss in
agriculture. We did a calculation of cost and benefits of
agriculture considering paddy farming. We found there was a
loss...We did only include direct costs and didn’t include indirect
costs such as supervision costs and cost of snacks of labours. I
see very little possibility of continuation of agriculture in the
future if we continue similar system” (M4SSI).
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The opinions expressed by research participants were triangulated by a
participatory cost and benefit analysis of major crops in all four locations. The
analysis was carried out by research participants following the FGDs. The direct
costs (value of labour, seed and fertiliser inputs) and benefits (monetary value of
final products) were taken into account during the analysis. The results from all
locations showed that there was a very marginal profit from cultivating paddy in
irrigated lowlands, but the costs were higher in the farming of other major crops
(Appendix 16). When indirect costs such as supervision costs and labour inputs
of family members were added there was no profit even in paddy cultivation in
fertile lands. Following the analysis, the research participants concluded that they
were doing subsistence farming as a continuation of their traditional practice, and
due to a lack of other alternative income sources. The subsistence farming was
only sustained as whole family members were providing their labour contribution
throughout the year, due to lack of opportunity costs of this contribution. The
research participants had a common opinion that subsistence farming in nonirrigated uplands was continued only because of the traditional values of old
people, who think farming in their birthplace is to respect the values of their
ancestors. As said by one of the old participants in a FGD in Kataharbari CFUG:
“…there is no profit in farming. But we are continuing it as this
is the practice we learn from our ancestors. We don’t like to
keep our farming land barren until we survive. In most of the
families, the young generation is living in urban areas or along
the road heads, they don’t know how to do farming, there is no
motivation to learn it, so I am sure farming may continue in the
irrigated lowlands for some generations but it will not continued
in the non-irrigated uplands after our generation”.
5.8.5 No motivation in agriculture
Eleven (18%) interviewees, one each from Kataharbari (12.5%) and Raniswanra
(8%), two (25%) from Chisapani, four (18%) from Manasalu and three (25%)
district level interviewees claimed that there is no motivation to practice
agriculture. The community level interviewees who expressed this were from
well-off (n=5) and medium (n=3) households. As said by an interviewee from
Chisapani CFUG:
“...there is no interest in agriculture. Those doing agriculture
are those who can’t migrate to overseas job or other areas and
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don’t have any options. Agriculture is a compulsion for them
who don’t have other alternatives. Otherwise no one is in favour
of doing agriculture” (R7SSI).
Another interviewee from Manasalu CFUG claimed:
“...we can manage our farming anyway in this generation. But
our children don’t have interest in farming. I think life and
livelihood of new generation will much more hard than ours.
They don’t like to do farming” (M12SSI).
5.8.6 Problem of market access for local products
Nine (14.5%) interviewees, one (12.5%) from Kataharbari, three (25%) from
Raniswanra, three (14%) from Manasalu CFUGs and four (33%) district level
interviewees reported problems with market access for local products as a major
impediment to sustainability of livelihoods in the rural hill communities. The
market has been reported as a constraint in agriculture diversification, especially
for vegetables. As described by an interviewee from Manasalu CFUG:
“...access to market is a main problem for us. We can do
vegetable farming here but we don’t have a market to sell them.
When we produce vegetables in our village it is more costly than
the vegetables supplied from Terai. How can we sell our
products? For example cabbage from Besisahar can be sold at
40 Rs per kilo but the price of local cabbage in our village is 50
Rs. How can we sell our products?” (M12SSI).
5.8.7 Crops being damaged by monkeys
Increasing occurrence and severity of crop damage by monkeys has been reported
by nine (14.5%) interviewees, including two (25%) from Kataharbari, three (25%)
from Raniswanra, one (12.5%) from Chisapani, three (13.6%) from Manasalu and
one (8%) district level interviewee. The interviewees were farming maize or
potatoes as a major crop. As described by one of the interviewees from
Kataharbari CFUG “...we have to take care crops from monkey, if we don't protect
from monkey we can't grow potatoes” (K4SSI). Another interviewee from
Raniswanra CFUG agreed: “now we have a lot of problem of monkeys. They
damage all crops. Now we have to plant only those crops which are not edible to
monkey” (R1SSI). As described by the interviewees, the causes of increasing
numbers of monkeys in recent years were: (i) improved habitat for monkeys after
restoration of community forests; (ii) less disturbed habitat for monkeys in the
villages following the migration of people from uplands; and (iii) increased
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number of leopards in the dense forests and displacement of monkeys towards
villages and farmlands (Figure 19).

5.9 Chapter summary
This chapter explored impacts of climate change on the livelihoods of different
wellbeing groups of rural communities in the middle hills of Nepal. In the first
part, major hazards reported by local communities were discussed and in the
second part major vulnerable livelihood options reported by local communities
were analysed and presented. The chapter also described the most vulnerable
communities in the face of climate change impacts.

The perception of climate change expressed by research participants was based on
the local community’s reported experience of recent changes in the weather
pattern, climate and other environmental changes, rather than relying on scientific
evidence. The perceptions of the local community were based on their lifetime
experience of local climate, and of traditional and indigenous practices of a
weather based subsistence agriculture system.

The responses of local communities in identifying major hazards impacting their
livelihoods varied according to the wellbeing status, geographical location and
major occupation of the communities. For example, in addition to common
hazards, the research participants from downstream villages (Kataharbari and
Raniswanra CFUG) reported invasive weeds, mosquitoes, insects and diseases of
crops as major hazards. Likewise, erratic snowfall and its impacts on livelihoods
were reported by the participants from Manasalu and Chisapani CFUGs from the
upstream. In general, the number of hazards reported by the research participants
from the downstream villages was greater than the hazards reported by the
communities from the upstream villages. Similarly, perceptions varied according
to the wellbeing status of the respondents. Although the responses were
anticipated in the literature, the context and severity of responses in this research
are different.

Erratic pattern of rainfall was found to be one of the crucial hazards in
determining the impacts and vulnerability of the livelihoods. Erratic rainfall was
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found as a determining factor in planting and harvesting crops in both irrigated
and non-irrigated lands, a major source of recharging water in the local sources
and a crucial factor in increasing uncertainty and risks.

Major impacts were found on farming based livelihood options. Erratic rainfall
had a greater impact on small landholders without irrigation, as they had limited
livelihood options if the rains failed. A long dry season without rainfall had shown
irregular and less water recharge in the traditional water source, impacting more
significantly on poor households who were living on uplands and depended on
natural sources of drinking water.

Increasing trends of landslide was found to be another crucial hazard for at least
half the research participants. Landslides occurred on farmland, residential areas,
forests and other public and communal lands. Greater impacts were reported by
those living close to landslide areas under threat. More than two thirds of very
poor and almost all Dalit families were found living in such landslide prone
places in Kataharbari, Raniswanra and Chisapani CFUGs (Figure 12). The
households do not have any alternatives, have no support from service providers
and social networks, and lack resources to move to more secure land. Why certain
groups and castes are historically living in such insecure areas and under threat is
one of the central questions for discussion. The scenario presented evidence that
the powerlessness and social vulnerability of very poor and Dalit households was
a major underlying cause for climate related vulnerability and impacts on their
livelihoods.

An analysis of impacts of climate change on the livelihood assets of community,
using LEI as a framework, showed that the impacts were highest to natural assets,
followed by social, financial, human and physical resources. Similarly, the
impacts varied according to wellbeing groups, with high impacts on very poor and
poor wellbeing groups. Although the impacts on natural and physical capitals
varied according to different wellbeing groups, the differences were not
significantly different. However, the impact on social, human and financial
capitals was found to be significantly different according to wellbeing groups,
with the very poor the most impacted of the wellbeing groups. The analysis of
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vulnerability using LVI, (according to IPPCC’s definition of vulnerability),
showed a significant difference in sensitivity and adaptive capacity of households
according to their wellbeing status. The adaptive capacity of very poor and poor
was found to be very low in terms of socio-demographic status, livelihood
strategies and social network. Similarly, the sensitivity was found to vary
significantly according to wellbeing groups in terms of livelihood impacts on
health, food and water.

The very poor and poor households were most vulnerable from multiple
perspectives. These households lacked irrigation facility and depended upon
weather based farming, and their farmlands and residential areas were close to
landslide and flood prone areas, creating additional threats and stresses to the
households. Households mostly accessed unsafe and unreliable sources of
drinking water, the majority had no toilets, health services were not affordable,
and food sufficiency from their own production was less than three months a year.
In addition, households had no easy access to financial services, and were still
depending upon the local money lenders for high interest consumption loans. The
caste system of untouchability and social exclusion had made their life more
miserable. Lack of education, lack of access to information, lack of confidence in
accessing services and facilities, limited access to basic services and little interest
in service seeking behaviour further marginalised these households. The situation
reflects differential impacts of climate change and a predicted scenario in the
future. Impacts on the livelihoods of community involved both climatic and nonclimatic factors. The major difference between climate factors and non-climatic
factors was uncertainty and unpredictability of climatic factors e.g., erratic
rainfall, floods and landslides.

The impacts of climate change on livelihoods of local communities resulted from
the combined effects of climatic and non-climatic factors (Figure 19). The failure
of governance in Nepal together with consequences of the decade long armed
conflict, lack of stable government at national and local levels, and the failure to
address unequal access to resources and services caused by the history of deep
social differential become major drivers for insecure livelihoods. Climate
variability adds another layer to the insecurities suffered by very poor households,
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but the drivers for real insecurity lie in the failure of state to ensure sustained
change at the local level that can deliver various services such as access to
information, in particular education, jobs and improved technologies. A lack of
livelihood security forced households to use migration and remittance as a means
to change their livelihoods – this in turn has profound impacts on the farming
systems.
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Chapter 6 - Climate change adaptation (response)
practices by rural communities
6.1 Introduction
Following the understanding of climate change related hazards, their impacts and
implications for vulnerability of the livelihoods of rural communities, this chapter
explores how local communities in the rural hills of Nepal are responding to the
livelihood impacts of climate change. The chapter examines: (i) how different
wellbeing groups, different occupations and people living in different locations in
the communities are adapting (responding) to changes; (ii) what are the individual
and collective actions for adaptation; (iii) what are the traditional and indigenous
practices supporting community initiatives on adaptation; and (iv) what are the
perceived adaptation needs of rural communities for climate change adaptation?

There were only few planned and systematic efforts reported by interviewees for
climate change adaptation in the research areas, and the responses compiled,
analysed and presented in this chapter are based on responses of local
communities described how they cope and survive in a changing environment. As
described in the previous chapter, local communities are facing the combined
impact of various climatic and non-climatic factors on their livelihoods. Thus the
responses of communities included strategies applied to cope with both climatic
and non-climatic impacts. This chapter presents the experiences and learning of
communities in the area of climate change adaptation. The chapter also illustrates
perceived adaptation needs of the community and forecasts future adaptation
requirements. The first section presents current adaptation practices by rural
communities using: (i) individual and household actions; and (ii) collective
actions. Subsequently, adaptation needs of local communities and a national
context of adaptation policies and practices are presented. The chapter concludes
with a summary of key findings.

6.2 Adaptation practices (responses) by rural communities
As reported by the interviewees the adaptation practices followed by communities
were based on: (i) utilising individual and household knowledge, resources and
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capitals; (ii) collective actions by mobilising and leveraging social capital and
networks; and (iii) external inputs to support individual, household and collective
actions. Details of various individual, households, and collective responses
reported by interviewees are presented in the following sections. A summary of
adaptation practices is presented in Figure 20.

Well-off
household

Economic and Social
hierarchy

Very poor
household

Use and mobilization
of individual and
household knowledge,
information, resources,
capital and networking

Increasing risks and
vulnerability, increasing
dependency of poor,
inequity, unequal power
relations

Initiations in diversification
of livelihood and agriculture,
migration, alternative energy,
influence services and
institutions, use traditional
power in risk sharing
activities

Unplanned migration,
increasing use of
chemicals,
abandoned farmlands

Limited individual and
household knowledge,
information, resources,
capital, confidence and
networking

Limited
external
support,
facilities and
resources, lack
of planned
initiations in
climate change
adaptation

Share cropping, increasing
loan and indebtedness, low
benefits from collective
actions

Figure 20 - Individual, household and collective actions in climate change
adaptation applied by rural communities and outcomes
6.2.1 Individual and household actions (practices)
The individual and household actions in practice by local communities to address
the impacts on their livelihood were autonomous and short term in nature. As
reported, many alternative actions practiced by communities were as a result of
compulsion rather than a planned choice. However, these actions were
implemented through individual and household level decisions, with many
choices supported and influenced by external supports. The following subsections present various responses reported by interviewees as individual and
household actions to address the impacts of climate change and changes in their
livelihoods. Table 32 presents a summary of individual and household level
actions practiced by interviewees in response to the impacts of climate change and
other adverse impacts on livelihoods.
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Table 32 - Individual and household actions practiced by research
participants according to their wellbeing and locations

Medium
(n=13)

Poor (n=13)

Very poor
(n=12)

Kataharbari
(n=8)

Raniswanra
(n=12)

Chisapani
(n=8)

Manasalu
(n=22)

Livelihood
and
income
diversification
Internal migration
Changes
in
crop Rented out
production
system
Rented in
(share cropping)
Adoption of suitable crop varieties
Consumption loan and indebtedness
Alternate energy (bio gas and LPG)
Agriculture diversification
Keeping farming land barren (doing
nothing)
Use of
chemicals (insecticides,
pesticides and fungicides)
Adjustment in cropping pattern
Bio-pesticides

Percentage of
responses according to
CFUGs

Well-off
(n=12)

Major responses

Percentage of responses
according to wellbeing
groups

92

46

62

25

75

33

75

55

67
42

46
15

31
0

17
0

25
50

50
8

25
13

45
5

0

0

38

58

25

42

25

14

42
0
50
42
33

31
0
46
46
31

31
31
31
38
38

25
100
0
8
8

100
38
75
50
38

67
42
67
50
17

0
38
25
13
50

0
23
0
23
23

17

31

15

17

63

33

13

0

25
33

15
8

38
0

8
0

50
13

33
25

13
0

9
5

Source: Analysis of interviewees
Livelihood and income diversification

Livelihood diversification was reported as a coping strategy by 28 interviewees
from Kataharbari (75%), Raniswanra (33%), Chisapani (75%) and Manasalu
(54.5%) CFUGs. The interviewees were 11 from well-off, six medium, eight poor
and three very poor households. The livelihood diversification options reported by
the interviewees were basically diversifying their income sources through: (i)
permanent nature of employment at local jobs (n=15); (ii) labour migration for
overseas jobs (n=9); and (iii) locally available business and skill based
occupations (n= 6). The livelihood options reported by the interviewees were
additional to undertaking their ongoing subsistence agriculture practices. Out of
28 persons with diversified livelihoods, there were only two women.

Fifteen interviewees involved in locally available jobs were mostly from well-off
(n=9), medium (n=4) and poor (n=2) households. As reported, such jobs were
school teachers, and employment at local government and other offices. As
reported by many interviewees, engaging in a job is a better alternative to
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subsistence agriculture, which is not considered as profitable. One of the well-off
interviewees from Manasalu CFUG expressed his experience as:
“...the main occupation is farming. But it is not possible to
survive only through agriculture...it is not profitable and there
are many uncertainties. We had some land in our previous place
but we left that for our relatives and moved to this place. I do
teaching job and also continue farming whenever get some time
from teaching” (M3SSI).
Nine interviewees reported that at least one member of their family had migrated
to the Gulf countries to work as a labourer and make remittances back to their
families. The interviewees include one each from well-off and medium, four from
poor and three from very poor households. No women worked in an overseas
labour job. Well-off and medium households reported that they had to have an
occupation in this situation, where agriculture production was decreasing and they
need extra income for education of children and other urgent requirements. As
reported by a medium wellbeing woman from Kataharbari CFUG:
“...my husband is in the Gulf since last two years. He has to earn
now. He has to support our three children for their education.
Otherwise we can't survive and educate our children from
traditional agriculture” (K2SSI).
As reported, an overseas labour job was always a dream for most of the poor and
very poor households who do not have other alternatives. However, managing the
associated expenses such as application fees and travel costs was very hard for
them. As mentioned by one very poor man who was on leave from the Gulf:
“...we have a small piece of land to live. We do share cropping
in other’s land in the Besi-phanta area. We grow paddy and
maize but the production is decreasing and cost of production is
very high. I am in Saudi for the last two years... Although I am
earning some money, it is still not enough to pay back my loan
and interest. We took loan from local money lenders to manage
costs of my travel to Saudi at an interest of 36 percent per year”
(R4SSI).
Another very poor interviewee from the same CFUG mentioned their plan as:
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“...we don’t have land. Even the land where we are living is not
registered in our name. We do share cropping in other’s land
which is not profitable. We are thinking to send one son to
overseas labour job....He already spent 16,000 Rs for medical
check up and travelling to Kathmandu. We have to get money
from money lenders” (R3SSI).
Six interviewees who were diversifying their livelihood and income sources were
involved in local businesses and skill based jobs. The interviewees included two
each from well-off and medium and one from poor wellbeing group. The local
businesses, as reported, were running local restaurants and hotels, and selling
groceries, poultry and medicinal herbs. As said by one of the interviewees and an
hotelier of medium wellbeing group from Chisapani CFUG, livelihood
diversification became his choice following the impact of landslide on his farm:
“...it is just two years I am in hotel business. Before that I was a
farmer. I am still doing my farming but about half of the land is
damaged by landslide and it is also very hard to grow crops
where there is no irrigation facility” (C3SSI).
Interviewees

from different

wellbeing

groups

reported

that

livelihood

diversification was an interest and need for all groups. The available options for
livelihood diversification were seeking educational qualifications, previous
experience, skills, information and financial resources. As a result, the livelihood
diversification options were mainly possible for some well-off and a few medium
households, who had access to and could afford these requirements. In contrast,
these requirements were very costly and risky for most of the very poor and poor
households, and few were able to consider these options.
Internal migration – a spatial adaptation strategy

Twenty (40%) interviewees, including two (25%) from Kataharbari, six (50%)
from Raniswanra, two (25%) from Chisapani and 10 (45.5%) from Manasalu
CFUG, reported internal migration as an adaptation strategy. Out of the total
interviewees, eight interviewees were from well-off, six from medium, four from
poor and two from very poor wellbeing groups. As reported by interviewees,
making a decision to migrate from their original place was determined by a
combination of various push and pull factors. The most common push factors for
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internal migration, as reported by the interviewees, were repeated crop failure and
low agriculture production (n=15) and scarcity of drinking water (n=2). The major
pull factors were to access fertile land and other facilities (n=11) and access to
more employment and income opportunities (n=3). Most of the reported internal
migrations were from remote hills with non-irrigated uplands to the river basins
called Besi or Phanta, where there was fertile land and the places were close to
other facilities.

According to a poor man from Manasalu CFUG:
“I have been migrated from Bhirpustun to this place to get some
job in the project. I still have a farming land in Bhirpustun, it is
a paddy field. But we are not farming there for the last 3-4
years... there is no profit in agriculture. That is why I am
migrated to this place. The land is now barren” (M1SSI).
A poor woman from Manasalu CFUG mentioned similar stories as:
“...my family migrated to this place from a village called Chipla.
We had a small piece of land which was not enough to produce
for our consumption. We could get some when we had good
weather, if there was not a good weather we couldn’t get
anything” (M10SSI).
Another poor woman from Raniswanra CFUG described a story of migration of
her family to the Besi area to have access to share cropping opportunities:
“...we migrated to this place to get agriculture land for share
cropping. In our previous place, production was very low. There
was no agriculture production. Market was also far to buy
anything” (M10SSI).
Interviewees migrating from remote hills to the Besi area were mostly well-off
families who could afford land and houses in the area. As reported by one of the
poor farmers from Raniswanra CFUG:
“...those who are economically strong have already migrated to
Besi to find better services and facilities. Those who are living in
this area are mostly poor. In my case, my two brothers have
moved down to Besi and I am still living here” (R2SSI).
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Interviewees also revealed a mass migration of villagers due to drying water
sources and scarcity of drinking water. As reported by one of the well-off
interviewees from Raniswanra CFUG:
“...there was a small village near ours but there is not a single
house now. The village has been displaced due to scarcity of
water” (R11SSI).
The increasing trend of internal migration was also creating high population
density around the accessible and fertile lands, leaving many agriculture lands
abandoned in the remote and less productive uplands those remaining being
mostly poor people. As reported by a well-off interviewee and a key member in
the decision-making position of Raniswanra CFUG:
“...people from up hills have migrated to the low lands, may be
to find better services and facilities. Where we had good farming
lands in the past are now covered by settlements. Where there
were settlements and farming lands in the past are barren”
(R11SSI).
An interviewee affiliated with a district based NGO also reported similar
experience:
“...those who had properties have already migrated to
downstream Besi areas where land is more fertile. In the Besi
and town areas there is pressure on agriculture land and land
fragmentation is common while in the uplands the lands are
barren” (D9SSI).
The analysis of survey data revealed that about 41 percent of the survey
respondents reported at least one skilled member from their family had out
migrated. The out migration of skilled members was higher in very poor (81%)
households followed by medium (42%), well-off (34%) and poor (28%)
households (Table 33). The Pearson’s chi-square test reported a significant
association between out migration of skilled family members and wellbeing status
of the households. However, the relationship between out migration of skilled
family members had no significant relationship with location of CFUGs.
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Table 33 - Migration of skilled family members
Percentage of responses according to categories
Wellbeing groups

CFUGs
Raniswanra
(n=43)

Chisapani
(n=20)

Manasalu
(n=44)

Poor
(n=29)

Kataharbari
(n=26)

Medium
(n=50)

34

42

28

No

66

58

72

19

Pearson’s chisquare test

2

Yes

Very poor
(n=16)

Well-off
(n=38)

Migration of
skilled family
members

81

16

15

6

18

10

28

14

26

X = 13.5756, df = 3, p-value =
0.0035 (significant)

2

X = 6.1767, df = 3, p-value = 0.1033
(not significant)

Source: Analysis of survey data
Unplanned internal migration was reported as a major source of water stress in the
urban and semi-urban areas. As reported by one of the national level interviewees:
“...demand for drinking water is increasing in the urban and
semi-urban areas. Many projects were designed without future
projection of population and water availability. Drinking water
sources are drying in many areas and creating further stress”
(N7SSI).
Some of the interviewees reported that internal migration in the middle hills of
Nepal is changing unequal power relations in society, by reducing caste and class
based discrimination in both origin and destinations. As described by one national
level expert on governance and institutions:
“...the out migration in the middle hills is changing power
dynamics. Those who can afford are gradually migrating
towards urban areas. When dominant groups migrate from their
original place the power dynamics in the society become
changed. While, when people migrate in a new place the society
becomes more open with less discriminatory practices and
changes in power dynamics” (N9SSI).
The participatory hazard and livelihood resources maps (Appendix 11) showed
that wealthier and powerful people (such as political and social leaders) were
living close to services (such as school, health posts, and administration), fertile
lands and access to transportation facilities. The poor were found to be residing in
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poverty pockets within the villages with natural hazards, scarcity of drinking
water, and lack of access to agricultural land and other productive resources.

Changes in agriculture production system

Nineteen (38%) interviewees, six each from Kataharbari (75%) and Raniswanra
(50%), three (37.5%) from Chisapani and four (18%) from Manasalu CFUG,
reported that the agriculture production system has been changing with an
increasing trend to share cropping. Among them, seven interviewees (five well-off
and two medium) were renting out their farming lands and 12 interviewees (five
poor and seven very poor) had rented farmlands from land owners for share
cropping. According to the interviewees, the agreement of share cropping was
based on an annual verbal understanding between land owners and tenants. As
described, land owners provide land and seed, while tenants have to provide all
agriculture inputs such as ploughing and field preparation, labour, fertilisers,
insecticides and supervision costs. At the end, land owners and tenants share final
products on a 50/50 basis. The landlords also return grains equivalent to seed from
the final product.

As reported, it was a good strategy for land owners to share their risks and
uncertainties, and to get income from the land where they were already facing loss
of production in agriculture farming due to high production costs, lack of human
resources and increased uncertainty due to unpredictable weather patterns. A welloff interviewee from Raniswanra CFUG, who had rented out land for
sharecropping, described:
“...we can’t work ourselves, wages are very expensive. When we
pay for the labour, agriculture is not profitable. I have rented
out my land for share cropping....But it is hard to find tenants for
share cropping” (R8SSI).
Poor and very poor tenants, who struggle for livelihoods without land, reported
that they were compelled to do share cropping due to the lack of other
opportunities for survival. As reported by one of the very poor households from
Raniswanra CFUG:
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“...we don’t have land. Even the land where we are living is not
registered in our name. We do share cropping in other’s
land...Share cropping is based on verbal agreement. There is no
written agreement for contract. The landlords decide contract
provisions” (R3SSI).
Many poor tenants said that they had to keep oxen to get access to lands for share
cropping. As they said, rearing oxen is very costly because oxen are used in
farming for only about three months a year. One of the poor interviewees from
Raniswanra mentioned her story as:
“...if we don’t have oxen we can’t do share cropping....We use
oxen for ploughing three months a year but we have to invest in
oxen throughout the year. There is no other use of oxen...it is not
profitable” (R10SSI).
Many very poor and poor interviewees reported that the wages they received
while labouring in agriculture were low, and the wages in most cases were paid in
grains. As said by one of the poor interviewees from Manasalu CFUG:
“...wages for agriculture labour is very low. For agriculture
labours the wage is two pathi grains per day in the rainy season
and 1 pathi per day in other seasons. One pathi of grains is
equivalent to 90-100 Rs” (M1SSI).
Another poor woman interviewee from the same CFUG described similar stories
as:
“...they provide only one pathi of grains for full day labour work.
If it is in cash it is only 80 Rs... it may be increased to 100 Rs
from this year. When we go to carry a load they give 80 Rs a
day. This money is only enough to buy a packet of salt”
(M10SSI).
Interview data indicated that the trend for share cropping was increasing, and the
system was increasing the dependency between well-off land owners and very
poor tenants. Many very poor tenant interviews reported that share cropping has
increased their vulnerability, as they have to invest all agriculture inputs into an
unpredictable scenario of crop farming. Interviewees also mentioned that practices
such as benefit sharing in share cropping, money lending and wage rates to
agricultural labourers were based on verbal understandings and as per the decision
of local elites. No government rules and procedures were effective to regulate
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such traditional practices. As a result, very poor and poor interviewees and FGD
participants reported that these practices remained the basis for exploitation
against them.

Consumption loan and indebtedness

Taking a consumption loan at the time of emergencies was a major coping
strategy of 16 interviewees (32%) including 12 (100%) very poor and four (31%)
poor interviewees. The consumption loans were mostly taken to buy food grains,
medicines or other essential commodities of household consumption. The
interviewees were three each from Kataharbari and Chisapani CFUGs and five
each from Raniswanra and Manasalu CFUGs. As reported, the major source of
loan for 14 interviewees was from private money lenders. Other sources were
cooperatives, mothers’ groups, banks, relatives and friends. As reported, although
loans from money lenders were decreasing following the formation of
cooperatives and mothers’ groups, many very poor and poor still had to go to
money lenders for high interest loans in emergencies, and when they need a larger
amount. As reported by very poor and poor interviewees, the interest rate of loans
at money lenders was between 24 to 60 percent per year, based on urgency and
the amount of the loan. As reported by one of the very poor interviewees from
Raniswanra CFUG:
“...we have to get loan from money lenders...If it is a very small
amount and for a short time we don’t need to pay interest...Some
money lenders ask 2 Rs some ask 3 Rs. per month (per 100 Rs).
Whatever they ask we have to pay” (R4SSI).
Many very poor interviewees claimed that they were historically indebted and
they had to take a loan from one source to pay back interest and loan taken from
other sources. As said by a very poor interviewee from Chisapani CFUG:
“...we have to take loan from money lenders when any family
members get sick. The interest is up to 3 Rs per month. If it is
emergency we have to pay up to 5 Rs. Cooperatives only provide
limited amount so when we need to get more we have to pay high
interest. We have loan and it is hard to pay back interest and
loan amount. Now I got loan from another organisation to pay
the loans taken from the cooperative. We had loan from the time
of my ancestors” (C5SSI).
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Almost all research participants in the FGD with Dalit households in Raniswanra
and Chisapani reported that they were indebted throughout their life because of
the high interest loan they took from local money lenders. The participants
reported that most of them were landless, as they were never able to buy a small
place of land where they were living. As described by the participants in a FGD in
Raniswanra CFUG:
“...we are 13 households living in this place and we all have
taken loan from at least one money lender. We are always
indebted from the time of our ancestors. We have to pay an
interest at least 3 Rs per hundred (36% per year). Out of 13
families 10 families are landless and the rest three families are
only living in registered land” (FGDR4).
The statement revealed that the indebtedness of poor was also associated with
landlessness. Very poor and poor interviewees reported that none of the laws were
effective in regulating the interest rates and loan disbursement procedures for
borrowing money from local money lenders.

Adoption of suitable crop varieties

Sixteen (32%) interviewees, eight each from Kataharbari (100%) and Raniswanra
(67%) CFUGs, reported that they were adopting drought tolerant, improved and
hybrid varieties of paddy. The interviewees were five (42%) from well-off, four
each from medium (31%) and poor (31%) and three (25%) of very poor wellbeing
groups. Eleven interviewees reported that they were using drought tolerant
improved varieties which had high production in comparison to local varieties. As
mentioned by one of the well-off interviewees and a leading farmer from
Kataharbari CFUG:
“...there is more attraction on drought tolerant varieties such as
Sukhkhha-1, Sukhkhha-2 and Radha 4. These are improved
varieties. We are planting varieties called Chandani and Tara
for uplands and Loktantra for irrigated lands” (K5SSI).
Another medium interviewee from Raniswanra CFUG claimed increased
production of paddy after planting drought tolerant improved varieties:
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“...the production of improved varieties is almost double.
Improved varieties are drought tolerant and grow faster than
local. I am now planting a variety recommended by agriculture
office and the production is 22 muri, almost double than
traditional varieties” (R1SSI).
Eight interviewees reported that they were using hybrid paddy varieties
anticipating: (i) high production from hybrid varieties; (ii) short crop duration;
and (iii) assuming the hybrid varieties are drought tolerant. One of the well-off
interviewees from Kataharbari CFUG claimed various benefits of hybrid varieties
over traditional varieties. As she said:
“...there is more production from hybrid varieties. There is one
week to 15 days difference in production time as hybrid varieties
grow fast. Hybrid can survive even they get irrigated once a
week. Hybrids can survive in enough water or in less water”
(K1SSI).
As reported by interviewees, the seeds of hybrid varieties were distributed by
private service providers and cooperatives and the improved varieties were
available from government service providers. Two interviewees (one very poor
and one poor) practicing share cropping were planting improved varieties of
paddy, but the decisions on the selection of seed varieties were made by the land
owners. However, some very poor interviewees mentioned that they were not
adopting hybrid varieties as the seeds were very expensive.

In contrast to the availability and adoption of improved and hybrid varieties of
crops in Kataharbari and Raniswanra CFUGs, none of the interviewees from
Chisapani and Manasalu CFUGs reported the use of such varieties in their
villages. As reported, there were no local institutions to demand and facilitate
access to technology and services in the village. As reported by one of the
medium interviewees:
“...there are no initiatives to provide improved crop varieties in
our village. Who approach this? We have to approach on
individual basis. Nobody has introduced any improved varieties
in this village. We have a problem of access to agriculture
technician. We don’t have an environment to demand these
things” (C3SSI).
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The interviewees from Chisapani and Manasalu CFUGs reported that the service
centres were far from their villages, and there was no local initiative to provide
such services. One of the interviewees involved in agriculture research revealed
that the improved and hybrid varieties in use were only suitable for the villages
below 1000 m and thus not suitable for Chisapani and Manasalu villages.

Use of alternative energy

Sixteen interviewees (32%), six from Kataharbari (75%), eight from Raniswanra
(67%) and two (25%) from Chisapani CFUG reported the use of alternate forms
of energy sources such as bio-gas and liquefied petroleum gas (LPG), mainly for
cooking purposes. Fourteen interviewees from Kataharbari and Raniswanra
CFUGs (five well-off, five medium and four poor) had installed biogas plants.
None of the interviewees from Chisapani and Manasalu had biogas plants as they
reported that the installation of biogas was not feasible in the high altitude areas.
Rather, two interviewees (one well-off and one medium) from Chisapani CFUG
reported that they were using petroleum gas for cooking purposes.

The interviewees who were using biogas reported that it was helping them to save
fuel wood, saving their time and improving health conditions. As said by one of
the well-off woman interviewees from Kataharbari CFUG:
“...installation of biogas and toilets reduced women's time and
workload...We don't need to go to the forest to collect firewood.
It has also helped in saving fuel wood and improving women's
health” ( 5SSI).
Three women interviewees from Kataharbari CFUG mentioned that they were
also making bio-briquettes for cooking and heating purposes.

The survey data revealed that 38 percent of the respondent households had
installed bio-gas and LPG as an alternative source of energy. Installation and use
of alternative energy was significantly associated with wellbeing status of
households and location of the CFUGs (Table 34). About 82 percent of well-off
households had alternative energy in use compared to none of the very poor
households. Similarly, according to CFUGs, use of alternative energy was higher
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in Kataharbari CFUG followed by Raniswanra, Chisapani and Manasalu CFUGs.
The installation of biogas in high altitude villages Chisapani and Manasalu was
reported as technically not feasible.

Table 34 - Use of bio-gas and LPG as a source of alternative energy by survey
respondents (n=133)
Percentage of responses according
to wellbeing groups
Very poor
(n=16)

Kataharbari
(n=26)

Raniswanra
(n=43)

Chisapani
(n=20)

Manasalu
(n=44)

Statistical
analysis

Poor
(n=29)

No

Medium
(n=50)

Yes

Well-off
(n=38)

Use of
bio-gas
and LPG

Percentage of responses according
to CFUGs

82

26

24

0

73

44

35

14

18
74
76
100
Pearson's chi-square test without Yates'
continuity correction- X-square =
45.6934, df = 3, p-value = 0

27
56
65
86
Pearson's chi-square test without Yates'
continuity correction- X-square =
25.3439, df = 3, p-value = 0

Source: Household survey

Agriculture diversification

Sixteen (32%) interviewees, four (50%) from Kataharbari, six (50%) from
Raniswanra, one (12.5%) from Chisapani and five (23%) from Manasalu, reported
that they were practising at least one agricultural practice in addition to
subsistence farming as a response to climate impacts. The interviewees include
four well-off, six medium, five poor and one very poor wellbeing households.
Eight interviewees (four well-off, one medium, two poor and one very poor)
reported that they were cultivating vegetables and other cash crops such as
cardamom and ginger for commercial scale.

Vegetable farming at commercial scale was reported as an attraction for some
interviewees. As said by one of the well-off interviewees from Manasalu CFUG:
“...now we got some training on cash crops and vegetables and
practicing this knowledge in farming. We are now using plastic
tunnel (green house) for tomato farming, this is initiated by our
group” (M3SSI).
Another well-off interviewee from Manasalu CFUG described cardamom farming
as an alternative source of income:
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“...it is already 6-7 years that I am growing cardamom.
Altogether I have cardamom in about 2 ropani land. From 60-70
plants I got 71 Kilo cardamom. I sold cardamom at the rate 750
Rs per kilo at the local market” (M19SSI).
Only one very poor interviewee reported vegetable farming as a strategy to get
income in a short rotation from low investment. As explained by a very poor
interviewee from Kataharbari CFUG “I am also growing potato in the rented land
...if we sell vegetables and buy salt, spices, tea and sugar” (K3SSI).

Eight interviewees (one well-off, four medium and three poor) claimed that they
were practicing animal husbandry, including cow and buffalo rearing and selling
milk (n=6), apiculture (n=1) and poultry (n=1). As reported by one of the poor
interviewees from Raniswanra CFUG, livestock farming is a better strategy than
crop farming with respect to uncertainty. As said:
“...there is no certainty in crop production due to erratic rain, so
livestock is good for us. I am thinking to buy a good quality
buffalo. Dairy cooperative is helping us in marketing of milk”
(R6SSI).
Two interviewees from Raniswanra CFUG (one medium and one poor) reported
that they had replaced millet and maize cropping with paddy following the
construction of the irrigation facility. As described by one of the medium
interviewees from Raniswanra CFUG:
“...we grow paddy and maize. We are not growing millet
following the construction of irrigation facility. We are planting
paddy in the land where we used to grow millet before irrigation
facility” (M9SSI).
According to the interviewees, agriculture diversification was possible for the
households: (i) who owned land; (ii)where there was irrigation facility to grow
vegetables and other cash crops; (iii) who could invest in livestock to sell milk;
(iv) where technical knowledge and skills were available; and (v) where there was
a market for the products.
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The survey data revealed that the respondents in average had 2.39 agricultural
enterprises or activities such as crop farming, vegetable farming, livestock rearing
and farm forestry. The diversity was slightly higher in the case of well-off and
medium households than very poor and poor households (Table 35). The KruskalWallis rank sum test indicated a significant relationship between the agriculture
livelihood diversification index (1/ number of agricultural livelihood activities +1)
and wellbeing status of the respondents. However, the same test showed that there
was no significant association between agriculture livelihood diversification and
responses according to the location of CFUGs (Table 35). A higher number of
agriculture based livelihood activities is considered to be a more diversified and
less vulnerable livelihood approach.

Table 35 - Agricultural livelihood diversification by the communities
Percentage of responses according to categories

Wellbeing groups
Medium
(n=50)

Poor
(n=29)

Very poor
(n=16)

Kataharbari
(n=26)

Raniswanra
(n=43)

Chisapani
(n=20)

Manasalu
(n=44)

Average number of
agriculture based livelihood
activities
Average agriculture
livelihood diversification
index (1/ # agriculture
activities +1)
Kruskal-Wallis chi-square
test

CFUGs

Well-off
(n=38)

Agricultural livelihood
diversification

2.68

2.66

2.17

1.25

2.35

2.58

2.50

2.18

0.281

0.281

0.332

0.500

0.320

0.300

0.304

0.342

X2 = 41.5713, df = 3, p-value =
0 (significant)

X2 = 7.4349, df = 3, p-value =
0.0593 (not significant)

Source: Analysis of survey data
Keeping farming lands barren (doing nothing)

Fourteen (28%) interviewees, three (37.5%) from Kataharbari, two (17%) from
Raniswanra, four (50%) from Chisapani and five (23%) from Manasalu revealed
that they were doing nothing, and keeping part of their farmlands barren due to
uncertainty and low production. The interviewees include four each from well-off
and medium, five from poor and one from very poor wellbeing groups. One of the
poor interviewees from Kataharbari CFUG mentioned:
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“...if we get rain from the sky we do plant crops if not the lands
remain barren. Rainfall is unpredictable so keeping land barren
is better than investment” ( 6SSI).
Another well-off interviewee from Manasalu CFUG claimed a large percentage of
farmlands are abandoned and barren in Manasalu VDC. As he said:
“...we have some non-irrigated farming land in the upland but
we are not farming there, it is barren these days. If you see the
farming practices of this village, about 40 percent farming lands
are abandon for the last 12 years” (M4SSI).
Another interviewee related to a district based NGO reported that labour
migration and remittances were largely responsible for promoting internal
migration of people and keeping farming lands barren in the uplands. As reported:
“...when youths migrate overseas their wives and children move
to urban and semi urban areas for the education of children...
More than 80 percent of families of migrant labourers are doing
this. They have left their original houses in the villages and
farms are left abandoned” (D9SSI).
Keeping farming land abandoned was reported by migrant interviewees as an
alternative strategy, as they do not see benefits in farming in the non-irrigated
uplands. However, the households still living in the same place and keeping their
farming lands barren had more serious impacts on their livelihoods, due to lack of
alternatives.

Adjustment in cropping pattern

Eleven (22%) community level interviewees, four (50%) from Kataharbari, four
(33%) from Raniswanra, one (12.5%) from Chisapani and two (9%) from
Manasalu CFUG, reported that they were responding to changing climate by
changes in cropping pattern. The interviewees include three well-off, two
medium, five poor and one very poor wellbeing households. Six interviewees
mentioned that they were practising late planting of potatoes to protect the crops
from the impacts of frost. The practice was found in all CFUGs and, as claimed
by the interviewees, this initiative was locally developed. As explained by one of
the well-off interviewees from Manasalu CFUG:
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“...we do have impacts on potatoes due to frost. If we plant
potatoes on Mangsir (early winter) we do face frost as the frost
affects from Paush to Magh (mid winter). Now, I do plant
potatoes in Magh (late winter) to protect them from the frost”
(M19SSI).
Two interviewees, one well-off and one medium, from Kataharbari CFUG
reported that they had changed their cropping patterns in favour of paddy
plantations in recent years. As explained by the interviewees the changes were
made in response to the erratic rainfall in recent years. One medium interviewee
(K2SSI) reported that she had reduced crop intensity from three crops a year to
two, to have enough time for land preparation to plant paddy immediately after
the monsoon. As reported:
“...if we plant wheat, we can't plant maize on time. Wheat takes
long time to harvest; we have to plant maize and should make
farms ready to plant paddy. We have to wait rain and when we
get rain we have to plant paddy immediately anytime between
Jestha and Aashadh (early rainy season). Main crop is paddy
and the second important crop is maize. So we are not planting
wheat these days to get more time to wait rainfall for paddy
plantation” (K2SSI).
Another well-off interviewee from the same CFUG reported that she was planting
early ripening varieties of maize to give enough time to await rainfall, in order to
plant paddy immediately when the rain comes:
“...we are growing early ripening varieties of maize to save
maize production time. If we harvest maize soon, we can better
prepare land and get extra time to wait rain to plant paddy”
(K1SSI).
As described by the interviewees, these alternatives were developed in order to
response to continue paddy plantation in an uncertain scenario of rainfall.

Three interviewees, two poor and one very poor, who were farming in upland
slopes, reported that they were frequently replacing paddy crops by either maize
or millet due to lack of rainfall and irrigation facility. As claimed by one of the
very poor interviewees from Raniswanra CFUG:
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“...when we don’t get rain on time we can't plant paddy. Where
there is irrigation facility they do plant on time. But we have to
plant either maize or millet if we couldn't get rain on time to
plant paddy” (R3SSI).
Increasing use of chemicals (insecticides, pesticides and fungicides)

Ten (20%) interviewees, including five (62.5%) from Kataharbari, four (33%)
from Raniswanra and one (12.5%) from Chisapani CFUG, mentioned that they
were increasingly using insecticides, pesticides and fungicides in the crops. The
interviewees were two from well-off, four from medium and two each from poor
and very poor wellbeing groups. The most common treatment in use was the
fungicide against frost in the potatoes. As described by one of the well-off
interviewees from Kataharbari CFUG:
“...we need to put chemicals for the frost. Those who plant
potato without seed treatment have to put medicine several
times. If we do seed treatment we can use medicine three times, if
the seed is not treated we must put medicine 5-6 times” (K5SSI).
Use of bio-pesticides

Five (10%) interviewees, one (12.5%) from Kataharbari, three (25%) from
Raniswanra and one (4.5%) from Manasalu CFUG, reported that they were using
locally made insecticides, pesticides and fungicides. The interviewees were from
well-off (n=4) and medium (n=1) wellbeing groups. As said by one of the well-off
interviewees from Kataharbari CFUG:
“...instead of using chemical pesticides we are using homemade
pesticides to control insects. We use buffalo urine as insecticide
and pesticide.... To control frost on potatoes we can make a
liquid of papaya leave and spray that on plants” (K5SSI).
Another well-off interviewee from Raniswanra CFUG reported similar
experience, with examples as:
“...Asuro (a local plant) can be used as a mulch and compost and
act as an insecticide... Use of Banmara as a mulch can reduce
the impacts of frost and helps to kill ants on potatoes. I had a
potato farm with Banmara mulching and the next farm without
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mulching; finally potatoes without mulching had destroyed by
frost while with mulching had no effect” (R11SSI).
A well-off interviewee from Manasalu CFUG, also a teacher in a local school,
reported increasing use of bio-pesticides in the recent years. As reported:
“...in the past we used excessive amount of chemical fertilizer
and insecticides and the soil becomes very acidic. But we
stopped using chemicals and chemical fertilizers for the last 10
years. For the insects and diseases we are using homemade biopesticides...Our ancestors also used to use some bio-pesticides.
We produce bio-pesticide from a liquid of soap, tobacco and
nettle plant” (M3SSI).
The analysis of interviewees revealed that the individual and household level
practices (responses) of communities mainly varied according to their wellbeing
status, geographical location of the CFUGs and occupation of the interviewees.
The responses such as livelihood and income diversification, internal migration,
share cropping, consumption loans, use of alternative energy and use of biopesticides were found to mostly vary according to wellbeing status of the
interviewees. Application of these responses was mainly based on availability of
resources (such as land and money), education, information, knowledge and skills.
Similarly, the responses such as internal migration, adoption of suitable crop
species, use of alternative energy and use of chemicals were found in practice
mainly according to geographical location of the CFUGs.

6.2.2 Collective actions
Interviewees described various collective actions that support local communities
in improving their livelihoods and strengthening adaptive capacity. The collective
actions reported were collective efforts: (i) to enhance access to credit and
mobilisation of women; (ii) to increase access to services and market in
agriculture; (iii) to develop community infrastructure development activities; (iv)
to support landslide control and soil conservation activities; (v) to provide support
in emergencies and natural disasters; and (vi) to promote livestock insurance.
Table 36 presents various collective actions applied by interviewees according to
wellbeing groups and CFUGs.
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Table 36 - Collective actions (practices) supporting climate change
adaptation
Number of responses
according to
wellbeing groups
Medium
(n=13)

Poor
(n=13)

Very poor
(n=12)

Kataharbari
(n=8)

Raniswanra
(n=12)

Chisapani
(n=8)

Manasalu
(n=22)

To enhance access to credit and
mobilisation of women
To increase access to services and
market in agriculture
To develop infrastructure
development activities
Landslide control and soil
conservation activities
Support in emergencies and natural
disasters
Livestock insurance

Well-off
(n=12)

Major responses

Number of responses
according to CFUGs

6

9

8

11

4

10

5

16

5

5

3

2

5

4

0

6

7

4

3

4

7

9

1

1

2

2

1

1

6

0

0

0

2

2

2

0

0

2

4

0

2

2

1

1

0

4

0

2

Source: Analysis of interviewees

Collective efforts to enhance access to credit and mobilisation of women

Thirty five (70%) interviewees, including four (50%) from Kataharbari, 10 (83%)
from Raniswanra, five (62.5%) from Chisapani and 16 (73%) from Manasalu
CFUG, reported that they were affiliated with at least one of the saving and credit
cooperatives or mothers’ groups, and receiving some benefits. As reported the
mothers’ groups were informal groups of women in each village that collect
money from members and through social events in the villages, and mobilize the
members and accumulated resources in various social and local infrastructure
development activities. The interviewees were seven from well-off, nine from
medium, eight from poor and 11 from very poor wellbeing groups. Ten
interviewees from Raniswanra (n=3) and Manasalu (n=7) CFUGs, including five
poor and five very poor wellbeing groups, mentioned that they only had
membership of mothers’ group and were not affiliated with cooperatives. As
reported, they had better access to mothers’ groups as these groups were located
in each village with a small group size.
According to the interviewees, the mothers’ groups were also collecting money as
monthly savings and mobilising the resources as low interest loans to the
members, as per the modality of saving and credit schemes. However, in addition
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to this role, the mothers’ groups were involved in various social activities in the
village. As said by one of the very poor interviewees from Raniswanra CFUG
“mothers' group has purchased kitchen utensils and constructed a community
hall. Also, they distribute low interest loan for the members” (R4SSI). Most of the
interviewees claimed that the cooperatives and mothers’ groups were providing
loans at lower interest rates than the private money lenders, and also described
that money lending from local lenders was decreasing after the establishment of
these groups. The interviewees also reported that the decreasing trend of
borrowing money from local money lenders has reduced the dependency of poor
people on well-off money lenders.

The evidence from other parts of the country (Adhikari & Hobley, 2011) indicate
that although saving and credit groups are useful for small amounts of loans for
household expenses, the loans are not enough for large expenses required for
other purpose such as migration. As further discussed in the section 7.3.5, this
research finds that in many cases the policies and strategies of local saving and
credit groups were biased and unfair to the poor, and their policies were excluding
poor from access to credit.

Collective efforts to increase access to services and market in agriculture

Fifteen (30%) interviewees, five (62.5%) from Kataharbari, four (33%) from
Raniswanra and six (27%) from Manasalu CFUG, including five well-off, five
medium, three poor and two very poor households, reported that they were
affiliated with agriculture cooperatives to enhance their access to agriculture
services, technology and market access. Nine interviewees from Kataharbari and
Raniswanra CFUGs mentioned that the agriculture cooperatives had provided
better access to improved crop varieties, fertilisers and loan to buy livestock. As
reported by one of the well-off interviewees from Kataharbari CFUG:
“...the agriculture campus, agriculture office and local
agriculture cooperative have together established a seed
production cooperative... they have developed drought tolerant
varieties of paddy” ( 1SSI).
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Another interviewee from Raniswanra CFUG identified various benefits of
agriculture cooperatives as:
“...there are 25-30 households in agriculture cooperatives. We
can get seeds and fertilisers on time and at a fixed price. We
don’t need to go far. We can ensure quality as the cooperative
only sells certified items” (R1SSI).
Three medium interviewees from Raniswanra CFUG revealed that they had
recently established a milk collection centre at the village as part of a dairy
cooperative. As reported, the cooperative was encouraging and promoting farmers
in livestock rearing and selling of milk. As explained by an interviewee from
Raniswanra CFUG:
“...we have milk collection centre in our village, it is a part of
dairy. We sell milk in the dairy. We used to sell milk to a place
one hour far from the village and every person had to walk
there. Now we are saving our time and selling milk at a rate
fixed by ourselves. I sell about 80 litres of milk every day”
(R1SSI).
Three interviewees from Manasalu CFUG reported that the cooperative was
helping them to sell their agriculture products collectively. As mentioned by one
of the well-off farmers from Manasalu CFUG:
“...we do farming individually but we are in a group for market
access...when farmers produce small amount of vegetable they
can’t get market, but if many farmers produce a large amount
the buyers can come in our village. Now we are planning a
cooperative” (M3SSI).
Three interviewees from Manasalu CFUG (one medium and two very poor)
reported that the local mothers’ group had organised women in the village for
collective farming of cash crops and vegetables. As said by one of the very poor
interviewees:
“I am in a mothers’ group...The mothers’ group is promoting
collective vegetable farming...we produce and sell ginger and
cabbage collectively” (M14SSI).
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Community infrastructure development activities

Eighteen interviewees including seven from Kataharbari, nine from Raniswanra
and one each from Chisapani and Manasalu CFUGs mentioned that they were
involved in collective actions in community infrastructure development activities.
Seven interviewees were from well-off followed by four medium, three poor and
four very poor households. As reported, the actions were mainly volunteer
contributions to construction works, cash contributions from individual
households, CFUGs and other organisations, and contributions of timber and other
materials. Fourteen interviewees, five from Kataharbari and nine from Raniswanra
CFUG, claimed collective actions in the construction and renovation of a drinking
water systems. As said by one of the chairpersons of drinking water project from
Kataharbari CFUG:
“...for the drinking water project we did collect 2,000 Rs from
each household and did 32 days voluntary work from all member
households. Now we brought this water and 18 households are
benefitting from this” ( 5SSI).
A similar story of cash and labour contribution by the local community to a
drinking water project was revealed from Raniswanra CFUG. As mentioned by
one of the well-off households from Raniswanra CFUG:
“...we did provide Rs 120,000 cash and labour contribution from
each household for a...drinking water project. This project
covers 70 households out of 140 households affiliated with the
CFUG” (R12SSI).
Seven interviewees from Kataharbari and Raniswanra CFUG claimed collective
actions in road construction by providing cash and labour contributions. As
reported by one of the well-off interviewees from Kataharbari CFUG:
“...we have constructed road near Devisthan (a hamlet). CFUG
has contributed about 21,000 Rs and all CFUG households did
two days voluntary contribution in carrying stones for road
construction” ( 1SSI).
Three households mentioned stories about cash and labour contribution to school
construction and renovation. The interviewees who identified the role of
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collective action in infrastructure development were mostly well-off and medium
interviewees who were in decision-making positions of local institutions.

As reported by the interviewees, collective action in local development is a
traditional practice of communities in the research area. The interviewees reported
that the renovation of roads, water sources, irrigation canals and management of
forests were some of the traditional forms of collective actions in the community.
As described by the interviewees and FGD participants, collective action in
infrastructure development was crucial in the context of climate change
adaptation, as many infrastructure facilities were damaged by landslides and
floods and many water sources were gradually drying. Similarly, collective action
in local infrastructure development was important to enhance the adaptive
capacity of the communities.

Landslide control and soil conservation activities

Six interviewees (75%) from Kataharbari CFUG claimed collective actions in
landslide control and soil conservation related activities. The interviewees were
two each from well-off and medium and one each from poor and very poor
households. As mentioned by one of the woman interviewees:
“...there was a landslide in our village...all user group members
carried stones for two days and invested 25,000 Rs collectively.
The landslide is not controlled yet” ( 1SSI).
However, similar collective actions to control landslide were not reported by
interviewees from other CFUGs. The very poor and poor interviewees reported
that they had no information and knowledge to influence decisions of collective
actions in their favour.

Support in emergencies and natural disasters

Six (12%) interviewees, two from Raniswanra (25%) and four from Chisapani
(50%) described that the communities have a traditional practice of supporting
households who are in emergencies and affected by natural disasters. As
mentioned by one of the medium interviewees from Chisapani CFUG:
221

“...supporting others in emergency and disaster is our
traditional practice and culture. We do collect donations and
support in emergencies” (C3SSI).
Livestock insurance

Six (12%) interviewees, four (33%) from Raniswanra and two (9%) from
Manasalu, reported the initiation and promotion of livestock insurance schemes
by private banks and NGOs. As reported, livestock insurance was needed by
communities, as livestock casualty by diseases was very common. As reported by
one of the well-off interviewees from Manasalu CFUG:
“...there is a livestock insurance promoted by a NGO....We have
to pay about 200 Rs per goat in a common fund for livestock
insurance. If goats die, the group manage to buy next goat from
the fund... the money remains in the group and the group runs
insurance scheme locally” (M3SSI).
One interviewee related to the district level veterinary office described policy
provisions and implementation of livestock insurance in the district. As reported:
“...we have a livestock insurance policy and it is implemented in
different places. According to our norms if there are 100 cows in
one village we can do livestock insurance...The cooperatives
also collect some money locally and make insurance fund... in
case where livestock die cooperatives provide insurance”
(D5SSI).
The interviewee also reported that they have initiated insurance of livestock under
transhumance pastoralism. As mentioned:
“...we have carried out insurance of Bhedi Goth (Sheep herds
under pastoralism)...for small livestock we provide 25,000 Rs
while we provide 50,000 Rs for large livestock” (D5SSI).

6.3 Adaptation needs of rural communities for climate change
adaptation
The following sections present the perceived adaptation needs of rural
communities for climate change adaptation. The adaptation needs reported by
communities are grouped as: (i) access to technology and services in agriculture
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and natural resources; (ii) irrigation facility; (iii) landslide and flood control
activities; (iv) awareness and capacity building on climate change and impacts;
(v) pro-poor targeted activities and improved governance; (vi) livestock and crop
insurance; and (vii) access to drinking water and protection of water sources. A
summary of adaptation needs reported by interviewees is presented in Table 40.

6.3.1 Access to technology and services in agriculture and natural resources
Twenty seven (43%) interviewees including three (37.5%) from Kataharbari, six
from Raniswanra (50%), five from Chisapani (62.5%), four (18%) from Manasalu
CFUG and nine (75%) district level interviewees demanded better access to
agriculture technology and services to address the impacts related to climate
change and changing livelihoods. The community level interviewees were six
from well-off, five from medium, six from poor and one from very poor wellbeing
groups. Fifteen interviewees reported an immediate need for technical persons in
the village to provide technical support as required. Interviewees from Chisapani
and Manasalu CFUG reported that the agriculture technicians who used to be
based in the VDCs have now moved to service centres which are far from these
remote villages.

As mentioned by one of the well-off interviewees from Chisapani CFUG:
“...in the past we had agriculture technician in the village. When
the concept of service centre initiated the technicians moved to
Khudi (a place where service centres are located). Now we don’t
have technicians. We don’t have technical staff on veterinary
and forestry too, they also based in Khudi which is very far from
our village...when we go there it is hard to find staff or any
services from them ” ( 7SSI).
Interviewees from Kataharbari and Raniswanra CFUG, however, reported that the
service centres are not effective in providing agriculture services to the farmers.
As said:
“...the service centres related to agriculture and veterinary are
not effective to provide services to the farmers. The service
centres are far from the village and it is hard to find technicians
in the service centres. The farmer’s groups are contacting
private service providers or district agriculture office for any
services” (R12SSI).
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Thirteen interviewees, two each from Kataharbari, Raniswanra and Manasalu
CFUGs, three from Chisapani CFUG and four district level interviewees claimed
that the most important technical support they needed was availability of suitable
crop varieties for different locations. As mentioned by an interviewee from
Kataharbari CFUG:
“...the hybrid varieties of paddy which are available in the
market are only suitable for warm climate and not for cold
places. We need similar varieties for those places” ( 2SSI).
Interviewees also demanded suitable cash crop varieties, as they mentioned
subsistence agriculture based on limited crop diversity was already unpredictable.
As reported by a well-off interviewee from Manasalu CFUG:
“...our priority is agriculture. We can’t only depend upon
subsistence farming which is already unpredictable. We need
technical support to grow perennial crops such as tea and coffee
in this village” (M4SSI).
The need for technical support in agriculture was also reported by district level
interviewees. As mentioned by one of the interviewees from DDC:
“...farmers are now demanding soil test, they would like to know
what crops they can grow in that particular land. Farmers would
like to change crop pattern. Farmlands are barren in many
places because of decreased production” (D2SSI).
6.3.2 Irrigation facility
Twenty one (34%) interviewees, four from Kataharbari (50%), seven (58%) from
Raniswanra, six (75%) from Chisapani and four (18%) from Manasalu, reported a
need for irrigation facilities to increase agriculture production and productivity.
The interviewees were three from well-off (8%), six each from medium (12%),
poor (21%) and very poor (37.5%) households. As discussed in the previous
chapter, irrigation facilities are very important, as about half of the interviewees
had no irrigation facility to grow their basic crops. Interviewees with existing
rain-fed irrigation systems also reported the need for improved irrigation facilities,
to enable them to grow winter crops, and to increase the productivity of the land.
As reported by one of the interviewees from Manasalu CFUG living in the upland
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slopes “...if we can manage irrigation we do vegetable farming. It may change
livelihood of people in this village” (M22SSI).

Another poor interviewee from Raniswanra CFUG reported a need for an
irrigation facility to increase agriculture production:
“...we need to grow three crops a year to improve our livelihood.
We need irrigation facility for that...We can grow vegetables in
the winter but we don’t have irrigation facility” (R6SSI).
The percentage of interviewees demanding irrigation facilities was higher in the
case of very poor and poor interviewees than in well-off and medium
interviewees. Likewise, the demand for irrigation facilities was higher in
Chisapani CFUG followed by Raniswanra, Kataharbari and Manasalu CFUGs.

The survey data revealed that approximately 67 percent of respondents had
irrigation facilities, including rain-fed irrigation, to grow their primary crops. The
existence of an irrigation facility to produce primary crops had a significant
relationship with both wellbeing status of the respondents (P < 0.01) and the
location of the CFUGs (P < 0.05). As reported by the respondents, irrigation
facilities were mostly available to well-off households followed by medium, poor
and very poor households. Similarly, according to the CFUGs, Chisapani had a
relatively better irrigation facility followed by Raniswanra, Manasalu and
Kataharbari CFUGs (Table 37).

Table 37 - Irrigation facility to produce primary crops

Chisapani
(n=20)

Manasalu
(n=44)

Well-off
(n=38)

Medium
(n=50)

Poor
(n=29)

Very poor
(n=16)

No

Responses according to wellbeing
groups

Raniswanra
(n=43)

Yes

Responses according to CFUGs
Kataharbari
(n=26)

Irrigation
facility to
produce
primary
crops

12
(46%)
14
(54%)

33
(77%)
10
(23%)

16
(80%)
4
(20%)

28
(64%)
16
(36%)

36
(95%)
2
(5%)

38
(76%)
12
(24%)

14
(48%)
15
(52%)

1
(6%)
15
(94%)

Source: Household survey
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6.3.3 Landslide and flood control activities
Nineteen (31%) interviewees, four (50%) from Kataharbari, seven (58%) from
Raniswanra and eight (100%) from Chisapani, demanded support for landslide
and flood control activities. The interviewees were five from well-off, four from
medium and five each from poor and very poor households. Fifteen interviewees
demanded landslide control activities in their farmlands, residential areas and
nearby forests. Two interviewees demanded water source protection as their water
source was repeatedly damaged by flash flood every year, while one poor and one
very poor interviewees from Chisapani and Kataharbari CFUGs reported a need to
renovate irrigation canals washed away by landslides. As discussed in the
previous chapter, the poor and very poor interviewees demanded landslide control
in their residential areas and farmlands, whereas it was a concern for well-off and
some medium households in public places and farmlands.

The very poor households were not aware of where and how to get services to
control landslides. As said by one of the very poor interviewees from Kataharbari
CFUG:
“...landslide has damaged my terraces a lot. Last year it has also
damaged irrigation canal, I don't know who supports us. We
have not approached anywhere” ( 3SSI).
Another poor interviewee from Chisapani CFUG mentioned:
“...there may be some institutions to support us in controlling
landslides but we don’t have access to them. To get support from
external organisations we should have our local institution very
strong” (C2SSI).
Many very poor interviewees mentioned protection of their residential areas from
landslide as their immediate adaptation need. According to the interviewees, the
support required was to fix retaining walls using gabion wires, water course
diversion and bio-engineering methods using tree and grass plantation.

6.3.4 Awareness and knowledge of climate change and its impacts
Eighteen interviewees, including four from Kataharbari, six from Raniswanra two
from Chisapani, five from Manasalu CFUG and one district level interviewee,
mentioned that awareness and capacity building of community members is the
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most important step to understand climate change and its impacts. The
interviewees were four from well-off, seven from medium, four from poor and
two from very poor wellbeing groups.
One interviewee from Kataharbari CFUG answered “I just heard the word climate
change but I don't know what the effects are. I don't have any training on that”
(K2SSI). Another participant from the Kataharbari CFUG with a long experience
in community forestry responded as:
“…we have just heard about climate change…..whatever we
have done so far is based on our needs not due to being aware of
climate change” (K1SSI).
Lack of awareness of climate change related policies and strategies, and the
organisations responsible for supporting communities on climate change was also
reported.

6.3.5 Pro-poor targeted activities and improved governance
Seventeen (34%) community level interviewees including two (25%) from
Kataharbari, four each from Raniswanra (33%) and Chisapani (50%), and seven
(32%) from Manasalu CFUGs reported a need for pro-poor targeted activities and
improved governance in service delivery mechanisms. The interviewees were
from poor (n=5) and very poor (n=12) wellbeing groups. Eight interviewees (all
from Manasalu CFUG) identified the need for pro-poor focused activities to
improve livelihoods of the poor, and were not aware of the existing pro-poor
policies and provisions. As reported by one of the very poor interviewees from
Manasalu CFUG:
“I don’t know what are the benefits and provisions for poor. I
never had been in the meeting. Nobody come to tell us. I heard
there is some budget allocated for Dalits. But we never received
that” (M6SSI).
Ten interviewees (all Dalits, three poor and seven very poor) described that there
are no pro-poor focused activities in place, because of discrimination against and
exclusion of poor and Dalit households. The interviewees also reported that they
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were not able to influence decisions due to lack of information and capacity. As
reported by one of the very poor interviewees from Raniswanra CFUG:
“…money comes for Dalits but we never get it. They don’t give
that to us. Sometimes they say we spend money on road
construction. Sometime they say we deposit it in our fund, we
can’t get anything from that…we don’t expect anything from
others” (R3SSI).
Most of the very poor and poor interviewees also reported a need for easy access
to low interest loans for income generating activities and emergency needs, as
their immediate need for adaptation. As reported, most of them were still
depending upon local money lenders for a high interest loan because of their
limited access to formal financial institutions. The interviewees demanded an easy
process of loan disbursement by local institutions. As mentioned by one of the
very poor interviewees from Chisapani CFUG:
“…the committee members of CFUG don’t share how much
money they have in the fund and they don't provide loan to poor.
Mother’s group has a lot of money but they don’t provide us
even in urgent needs. When we ask loan they say you don’t have
capacity to return it back” (C4SSI).
Some very poor interviewees claimed that unless a program is clearly aimed at the
poor, it is hard for poor to obtain benefits. As mentioned by one of the very poor
interviewees:
“…some support programs have to be implemented exclusively
for poor for their upliftment because rich are already rich….
However, so far no exclusive program for poor is in place here”
(K3SSI).
It is interesting to mention that none of the well-off and medium interviewees
reported a need for pro-poor investment. Rather, many interviewees mentioned
that the poor are poor because of their own reasons and poverty alleviation is only
possible when the poor change their behavior. As mentioned by one of the
interviewees from Kataharbari CFUG:
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“…how can one be poor who is earning 400 Rs. per day? Poor
are only those who are living without arms, legs and eyes. A
physically fit person can't be poor, in my opinion. Dalits and
poor are being poor because of their own reason” (K2SSI).
Another interviewee, who was in various leadership positions of local institutions,
further added:
“…they earn up to 400-500 Rs every day ....but what to do if they
spend 800 Rs in the night. We are targeting poor, government is
also working for poor, INGOs are also working for poor, but it is
just begging in the name of poor. The support provided by others
does not work unless poor households don't realise and improve
their behavior” ( 5SSI).
6.3.6 Livestock and crop insurance
Sixteen (26%) interviewees including four (33%) from Raniswanra, three (37.5%)
from Chisapani, three (14%) from Manasalu CFUGs and six (50%) district level
interviewees highlighted the importance of livestock and crop insurance for
climate change adaptation. Among the community level interviewees three each
were from well-off, medium and poor and the remaining one from very poor
wellbeing groups. The interviewees highlighted the importance and potential of
both livestock and crop insurance considering the increasing uncertainties. As
reported by one of the interviewees from Raniswanra CFUG:
“…livestock and crop insurance is most important. If there will
be insurance it can provide certainty to the farmers…farmers
are ready to pay insurance premium as they are farming crops
and livestock with uncertainties” (R8SSI).
As reported by the interviewees, although there were some initiatives in livestock
insurance, the schemes were only for cows and buffaloes, and the provisions were
targeted to secure the investment of banks rather than to support poor farmers. As
mentioned by one of the interviewees from Raniswanra CFUG:
“…insurance is only for cows and buffaloes, it is not for goats.
When we get loan from private banks for livestock, they manage
insurance but there is no provision of insurance when we buy
livestock on our own. Insurance provision of the private Banks is
only to secure their loans not to benefit farmers” (R7SSI).
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Interviewees from Manasalu CFUG reported the importance of livestock
insurance for transhumance pastoralists, as there is increasing casualty of
livestock due to: (i) changes in availability of grasses in the pasture land as a
result of erratic snow and rainfall; (ii) increasing livestock diseases; and (iii)
invasion of grasses by unwanted weeds. As mentioned by one of the interviewees:
“…when the herders keep livestock in the high altitudes,
sometimes 10-12 sheep die within a single night because of
poisonous grass and diseases. If there will be insurance scheme
they can reduce the risk” (M3SSI).
Most of the district level interviewees also highlighted the importance of livestock
and crop insurance. As reported by one of the district level interviewees affiliated
with agriculture research:
“…there should be guarantee or assurance in agriculture. There
should be insurance. Farmers are doing their best but there is no
production. There is increasing risk in agriculture. Everything
is expensive thus farmers have left lands barren where it is
possible to grow crops” (D7SSI).
6.3.7 Access to drinking water and protection of water sources
Fourteen interviewees including nine from Raniswanra, one from Chisapani and
four from Manasalu CFUG, claimed that access to drinking water is their priority
adaptation activity. As reported, most of the interviewees reporting water scarcity
were living in the upper belts of the villages where there were limited water
sources. The interviewees claimed that the traditional sources of drinking water
were gradually drying. The interviewees were three from well-off, four from
medium, three from poor and four from very poor wellbeing groups. Stories
mentioned by the communities on water scarcity have already been discussed in
the previous chapter (see section 5.4.3).

A very poor Dalit interviewee from Raniswanra CFUG mentioned his experience
of scarcity of drinking water as:
“...water in the nearby well is only enough for 2-3 households. In
the summer it becomes dry for about 4 months and gets
230

recharged only in the rainy season...In the summer it takes up to
an hour to carry a backload of water” (R4SSI).
One of the interviewees affiliated with a district based NGO claimed the need for
water source protection as part of adaptation activities:
“...there are many places where I have seen drying water
sources...traditional water sources are not conserved by local
community and there is an urgent need to protect these sources”
(D9SSI).
The survey data revealed that about 31 percent of the respondents were depending
on natural sources of drinking water and the remaining 69 percent depended on
artificial sources, mainly water supply in polythene pipes. The dependency on
natural sources of water was higher among very poor households, followed by
well-off, poor and medium households. Similarly, the dependency on natural
sources of drinking water was higher among the households from Raniswanra
CFUG followed by Kataharbari, Chisapani and Manasalu CFUGs (Table 38). The
Pearson’s chi-square test showed that the sources of drinking water had
significant relationships with both wellbeing status and location of the
respondents.
Table 38 - Sources of drinking water available to the communities
Percentage of responses according to categories
Wellbeing groups

Manasalu
(n=44)

Chisapani
(n=20)

Raniswanra
(n=43)

58
80
72
56
8
0
17
6
34
20
11
38
X2 = 15.5778, df = 6, p-value =
0.0162 (significant)

CFUGs
Kataharbari
(n=26)

Very poor
(n=16)

Poor
(n=29)

Pearson’s chi-square test

Medium
(n=50)

Artificial
Natural
Both artificial and natural

Well-off
(n=38)

Source of drinking
water

65
42
70
98
8
16
0
0
27
42
30
2
X2 = 34.7182, df = 6, p-value = 0
(significant)

Source: Analysis of survey data

About 65 percent of the survey respondents reported conflict in water use and
problems in availability of water in recent years. According to wellbeing groups,
87 percent of very poor respondents reported conflict in water use followed by 60
percent poor, 64 percent medium and 53 percent well-off respondents. However,
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Pearson’s chi-square test showed no significant association between conflict in
water use and wellbeing status of the respondents (Table 39). According to the
location of CFUGs, 100 percent of the respondents from Chisapani CFUG
reported conflict in water use followed by 82 percent from Manasalu, 69 percent
from Kataharbari and 28 percent from Raniswanra CFUG. The Pearson’s chisquare test showed a significant relationship between conflict in water use and
location of respondents.

Table 39 - Conflict in water use
Percentage of responses according to categories

47
36
31
13
X2 = 6.3036, df = 3, p value =
0.0977 (not significant)

Manasalu
(n=44)

87

Chisapani
(n=20)

69

Raniswanra
(n=43)

64

CFUGs
Kataharbari
(n=26)

Poor
(n=29)

53

Very poor
(n=16)

Medium
(n=50)

Yes
No
Pearson’s Chisquare test

Wellbeing groups
Well-off
(n=38)

Conflict in
water use and
availability

69

28

100

82

31
72
0
18
X2 = 42.2571, df = 3, p-value = 0
(significant)

Source: Analysis of survey data

A summary of adaptation needs reported by local communities with its analysis
has been presented in Table 40.
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Table 40 - Adaptation needs reported by local communities
Adaptation
needs
Access to
technology and
services in
agriculture and
natural resources

Irrigation facility

Landslide and
flood control
activities
Awareness and
knowledge
Pro-poor targeted
activities and
improved
governance

Level and focus of needs
Specific needs and issues

Access to
drinking water

Wellbeing focus

Service centres and technicians in proximity

Community

All

Effectiveness of technical service (availability,
quality)
Suitable crop varieties for diversification

Individual, community

Soil test and crop recommendation
Irrigation facility to grow primary crops

Household, community
Household and community

Irrigation facility to grow winter crops

Household, community

Landslide and flood control around residential
areas
Landslide and flood control around farmlands

Household

All, mostly very poor
with low service seeking
Mostly well-off and
medium
Well-off and medium
Poor, very poor and
medium households
Medium, well-off and
poor
Very poor

Household, community

Landslide and flood control around public places
Low awareness and knowledge about climate
change and its impacts
Information on pro-poor provisions and activities
Discrimination and exclusion against poor and
Dalits
Easy access to emergency loan
Exclusively pro-poor targeted activities
Need to initiate crop insurance

Livestock and
crop insurance

Scale

Expand outreach mechanisms of livestock
insurance
Gradually drying traditional water sources

Occupation
focus

Geographic
focus

Changes required

Farming and
livestock rearing
All

Remote villages
Everywhere

Policy, governance
capacity, mindset
Capacity, governance, mindset

Farming

Everywhere

Research

Farming
Farming

Everywhere
Uplands

Research
Planning, investment

Commercial
farming
All`

Low lands

Planning, investment

Sloping uplands

All

Farming

Community

All

All

Individual

All

All

Mostly sloping
lands
Mostly sloping
lands
Everywhere

Governance, mindset,
investment
Planning, investment

Individual, community
Individual, household,
community
Household, individual
Individual, household,
community
Household, community

Very poor and poor
Very poor and poor

All
All

Everywhere
Everywhere

Mindset, governance
Mindset, governance

Very poor and poor
Very poor and poor

All
All

Everywhere
Everywhere

Policy, governance
Policy, governance, investment

All

Farming

Everywhere

Policy, institutional mechanisms

Household and community

All

Livestock rearing

Everywhere

Household

Mostly very poor and
poor

All

Uplands

Policy regulations, governance,
institutions
Planning, investment

Community

Source: Analysis of interview transcriptions
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Planning, mobilisation, investment
Planning

6.4 National context of adaptation policies and practices
This section provides an analysis of policies and perspectives of national level
stakeholders including policy makers, donors, academicians and civil society
representatives regarding policies, frameworks and institutional arrangements on
climate change adaptation in Nepal. The diverse nature of understanding and
experiences is presented, to identify the differences and commonalities.

6.4.1 Policies and institutional framework
The major policy and strategic documents specific to climate change adaptation
prepared and in practice so far are the National Adaptation Program of Action
(NAPA) to climate change, 2010; the climate change policy 2011; and the
national framework on Local Adaptation Plans for Action (LAPA) 2011.
According to the Ministry of Environment (MoE), the NAPA document has been
prepared as a strategic tool to assess climate vulnerability and to address the
climate change adaptation needs of the country. The document identifies nine
adaptation projects as urgent and immediate priority for the nation. The NAPA
proposes an institutional framework, which identifies the MoE as the focal
ministry responsible for coordinating and monitoring climate change related
activities and sectoral ministries as implementing agencies at the central level.
The document highlights the role of local institutions such as CFUGs, irrigation
groups, farmers groups and other interest groups as implementing agencies, with
allocation of 80 percent of the project budget.

The LAPA framework aims to integrate climate adaptation activities into local
and national development planning processes. The framework promotes
formulation of LAPA at local bodies such as VDC, Municipality and DDC, to
integrate and harmonise climate change adaptation into local and national
development planning processes. However, most of the national level
interviewees reported contradictions and ambiguity in the policy documents and
institutional arrangements proposed to implement the policies. Interviewees also
indicated that a vacuum created by the absence of elected local government for
more than a decade is one of the major causes for lack of coordination among
local level stakeholders in designing and implementing climate change adaptation
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plans. One interviewee with expertise in institutions and governance challenged
the LAPA framework and its implementation as:
“...the current LAPA framework is a response mechanism but it
lacks mechanisms to analyse differential impacts of climate
change and approaches to reach the most vulnerable...the
implementation of LAPA will not effective until there will be an
elected local government” (N9SSI).
Almost all national level interviewees described contradictions in the roles of
different sectoral ministries in coordinating, implementing and mainstreaming
climate change adaptation. As reported by one of the interviewees,
“...although MoE has been assigned as a focal ministry to
coordinate and implement adaptation program, the ministry does
not have adequate capacity, has no regional and district level
structure, and lacks technical and sectoral expertise to lead the
program” (N8SSI).
Some interviewees had an opinion that the role of the MoE should be confined to
coordination, technical backstopping and international negotiations, while the
responsibilities of implementation should be given to the Ministry of Federal
Affairs and Local Development (MoFALD). As expressed by an interviewee:
“Climate change adaptation policies should be implemented by
one door policy and the MoFALD is appropriate institution for
implementation. The MoFALD can decentralise authorities and
resources to local elected bodies, can better coordinate activities
with different organisations, can mainstream adaptation
activities and can better demonstrate accountability being led by
elected people” (N9SSI).
Representatives of national level networks such as FECOFUN also considered
MOFALD and local elected government to be better institutions than sectoral
focus ministries and their bureaucratic offices in the districts. As reported by an
interviewee in a leading position in FECOFUN:
“...if implementation of adaptation will be led by local elected
bodies there will be a better collaboration between local
institutions and elected government. Elected government can
allocate resources to the local institutions for local level
implementation of adaptation plans” (N1SSI).
235

Interviewees criticised the contradictory focus of the policy documents of
implementing institutions. As reported by one of the institutional expert
interviewees:
“...the NAPA and climate change policy document has
highlighted local institutions as implementing agencies while the
LAPA framework has recognised local elected bodies such as
DDC, Municipality and VDCs as implementing agencies...the
LAPA document is silent on the role of local institutions as
implementing agencies” (N5SSI).
The interviewees also blamed ambiguous and contradictory policy documents as
one of the major reasons for low performance of the government in securing
adaptation funds as anticipated by the NAPA document. Likewise, some
interviewees were critical that there is an unhealthy competition between sectoral
ministries to grab resources allocated for adaptation programs, which is one of the
main hindrances in mainstreaming climate change adaptation.

Ambiguity was also reported in understanding climate change adaptation and
differentiating it from regular development activities. The development agencies
working on adaptation reported that climate change adaptation activities are all
interventions that they were implementing already as development programs. As
reported by one of the interviewees:
“...we don’t know what is the difference between regular
development related activities and climate change adaptation
activities. We are implementing capacity building, income
generation and local infrastructure related activities as part of
adaptation” (N7SSI).
The interviewees who were familiar with disaster risk reduction in the past had an
opinion that adaptation is just a new terminology in the context of climate change.

6.4.2 Unit of analysis and adaptation responses
Climate change adaptation programs were mostly at piloting stage and led by
different donors and NGOs. The piloting activities were mainly focused at local
levels, with diverse approaches regarding unit of analysis, planning and responses.
One of the units of analysis piloted by some development programs was based on
vulnerable population. In this approach, the first step of analysis was to identify
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the most vulnerable population in the community, and to carry out vulnerability
analysis and adaptation planning together with this population. This initiative was
linked with the plans of local institutions such as CFUGs. As described by an
interviewee promoting this initiative:
“...our approach is to identify most vulnerable community and
households and initiate vulnerability analysis and adaptation
planning with them to address immediate and underlying causes
of vulnerabilities. As vulnerability can’t be limited in any
political and administrative units, the unit of analysis and
responses should be based on vulnerable population” (SSIN11).
The second approach under piloting was guided by mainstreaming climate change
adaptation into local and national planning processes. In this approach,
vulnerability was being analysed at VDC or Municipality level, and LAPA were
prepared to address the vulnerabilities within the political or administrative units,
and to link adaptation planning with the local development plans of elected
government. As described by an interviewee promoting and practicing this
approach:
“...we are preparing LAPA at VDCs and Municipalities
according to LAPA framework. This approach is promoting
planning and mainstreaming climate change adaptation in the
plans of local elected bodies” (N10SSI).
The third approach under pilot was mainly guided by ecosystem based adaptation.
The units of vulnerability analysis and planning under this approach were critical
ecosystems at the level of bottlenecks, landscapes or micro-catchments of river
basins. As stipulated by an interviewee promoting this approach:
“...adaptation should be targeted to increase resilience of both
communities and ecosystems, thus the unit of analysis and
planning should be beyond the household and communities
rather it should be based on ecosystems of different units”
(N7SSI).
The initiatives were diverse in nature mainly due to the working approaches and
experience of the organisations leading the initiatives. However, there were also
many commonalities expressed by the interviewees in terms of planning and
mainstreaming climate change adaptation.
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The discussion above is based on the approaches and strategies practiced as part
of adaptation planning. Almost all national level and some district level
interviewees reported that there is a need to scale up vulnerability analysis and
adaptation planning beyond the local scale. The interviewees claimed that the
impacts of climate change are not always local in the diverse physio-graphic and
ecological context of Nepal. As expressed by one of the national level
interviewees:
“...the issues such as flood and GLOFs are not limited in the
locality rather the impacts are linked to upstream far away from
that locality. It demands a holistic analysis of vulnerability at
different scales” (N6SSI).
Another national level interviewee involved in adaptation policy formulation
reported that the recent events of large scale disasters confirmed that there is a
need to consider up-stream and down-stream relations of climate induced
disasters. As he said:
“...recently occurred disaster events such as flooding in Koshi
and breach of embankment in 2008, flood in Kailali in 2008 and
flood in Seti River in 2012 are caused by excessive rainfall or
other disaster events in the up streams. There is an upstream
downstream linkage and multi-scale strategies and institutional
arrangements are required to address these impacts” (N12SSI).
The commonalities expressed by all interviewees can be compiled as: (i) political
and administrative units are not adequate for vulnerability analysis; (ii) adaptation
planning should be linked with local development planning of elected government
for its mainstreaming; (iii) adaptation responses should be flexible and prompt,
and thus not be considered as a regular and bureaucratic intervention; (iv) there is
a need to scale up vulnerability analysis and adaptation planning beyond the local
scale; and (v) the current adaptation responses in practice are guided by the
‘business as usual’ scenario of rural development, due to lack of expertise,
experience, and mechanisms to link local and scientific knowledge and
experiences.
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6.5 Chapter summary
The research findings reveal that the adaptation practices being followed by
communities were mainly ad hoc, reactive and short term in nature. The
adaptation practices (responses) in use varied according to the wellbeing status of
communities, occupation and geographical location, and were based on the need,
capacity and resources of the community.

Most of the well-off and some medium households were found to be relatively
successful in mobilising their knowledge, skills, information, resources and
livelihood capitals for individual, household, and collective actions. As reported,
these households were practicing adaptation strategies such as livelihood
diversification, agriculture diversification and changes in the agriculture
production system and cropping pattern, use of alternative energy, adoption of
new crop varieties and internal migration. However, very poor and poor
households reported that they had limited resources, information, knowledge,
capacity and livelihood capitals at individual and household levels, and their
adaptation strategies were mostly short term coping and survival measures. Thus
the very poor and poor households were practicing consumption loan and
indebtedness and many coping strategies that increased their dependency on local
elites. Some very poor and poor households were also following internal
migration in a search for agriculture labouring and share cropping opportunities.
The capacity of very poor and poor was found to be relatively weak in influencing
collective actions in their favour, due to lack of information, capacity, network,
and confidence.

The autonomous and unplanned adaptation responses of communities, reported in
many cases, were also found to be pushing them towards mal-adaptation and
further vulnerabilities. The coping strategies adopted by very poor and poor
households such as consumption loans and indebtedness, low paid wage labouring
and share cropping were found to be responsible for pushing livelihoods of these
communities towards more unsustainable and vulnerable situations. Similarly, the
responses such as unplanned and unbalanced migration, abandoning large amount
of farming lands and increasing use of chemicals were also found to be pushing
the community towards unsustainable development and vulnerability.
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The role of both state and non-state service providers and local institutions was
found to be very crucial in enabling local communities for climate change
adaptation. However, the current roles of these institutions were reported as being
ineffective in terms of their capacity, their initiatives to promote and mainstream
climate change adaptation policies and practices, and in their promotion of propoor policies and practices. The role of government was found to be ineffective in
regulating several social practices in the community such as share cropping,
money lending and securing minimum wages for agricultural labour. Lack of
policies, and poor implementation mechanisms in regulating such practices, had
implications for promoting and sustaining the dependency of poor communities
and unequal power relations in the society.

The adaption needs reported by communities might be based on their limited
knowledge, experience and lack of information in analysing impacts of climate
change in livelihoods now and in the future. The needs demanded by communities
also varied according to wellbeing status, current occupation and geographical
location of the interviewees. The adaptation needs of well-off and medium
interviewees with farming occupations was towards more technical inputs and
services in agriculture, while the major focus of very poor and poor interviewees
was towards income generating activities, easy access to credit and other services,
ending discrimination and improved governance. The research participants living
in uplands had a need of drinking water and irrigation facilities.

Issues related to policy, capacity and resources were reported as predominant
factors in initiating and mainstreaming climate change adaptation at the local
level. However, underlying factors such as changing mindset and improved
governance were reported as very crucial from the perspectives of the poor and
marginalised. From the perspectives of policies and institutional frameworks,
various forms of confusions, duplications and ambiguities were reported by
national level interviewees. The major issues were around the role of different
institutions within the government and civil society sphere in implementation of a
climate change adaptation program, and its mainstreaming in development
planning. As the adaptation responses were new for most of the practising
institutions, the knowledge and experience generated so far was not adequate to
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define the appropriate unit of vulnerability and adaptation planning in the diverse
socio-economic and ecological realities of Nepal. Inadequacy was also observed
in terms of linking local knowledge and practices with global knowledge and
experience.

It has been observed that most of the research participants were not able to
differentiate climate change adaptation from other development activities. In
response to questions regarding adaptation options currently being applied by
local communities or anticipated in the future, the research participants mostly
mentioned long-term development problems that are not simply a result of climate
uncertainty, and will not be addressed solely through climate adaptation
processes.
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Chapter 7 - Role and capacity of local institutions to
enable climate change adaptation
7.1 Introduction
This chapter presents an overview of roles, mandates, capacity and willingness of
local institutions to better enable local communities to adapt to climate change in
the rural hills of Nepal. The findings are based on the experience, knowledge and
perception of research participants mostly from the community as well as district
and national level stakeholders. The local institutions mentioned by communities
that may provide the potential for climate change adaptation are considered in this
chapter, and their roles and functions are analysed. Based on the community’s
priorities, the current role and potential of institutions affiliated with state, civil
society and the market have been briefly outlined. Following this, the role,
capacity, mandate and willingness of community based organisations (CBOs)
such as CFUGs, cooperatives, and local resource and institutional management
committees have been analysed and presented in detail. The CBOs have been
identified as important institutions to communities in the context of climate
change adaptation, as these institutions are governed by locally developed rules
and norms, have an important role in managing important resources, and have a
larger constituency and influence in communities.

The first section presents an overview of various local institutions and their role in
climate change adaptation. The second section provides a reflection on the role,
capacity, mandate and willingness of community based institutions, using a
framework developed during the analysis process. The third section describes
perceived characteristics and functions required for local institutions to enable
climate change adaptation in rural areas, focusing on assisting the most vulnerable
populations. The chapter concludes by summarising the key points arising when
determining the role and capacity of local institutions in enabling climate change
adaptation to occur.

242

7.2 Local institutions in the research area and their potential in
climate change adaptation
This section presents a description of various forms of local institutions, and their
roles and potential in climate change adaptation. The institutions considered
important for analysis of their roles and functions were those in the proximity of
the research communities, and identified by research participants as having
potential to support them in climate change adaptation now and in the future
(Appendix 14). The local institutions were then grouped into three broad
categories determined by their governance regimes - state, civil society or market.
These broad categories were further refined by sub-categorising according to their
roles and functions. Figure 21 presents a summary of local institutions in the
research area according to their current service provision intended to enable local
communities to recognise and adapt to climate change.
Civil society
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institutions

Technology
and
technical
support

Bureaucratic
structure

Infrastructure
development

Elected
bodies
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Individual
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(human,
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Influencing
external
agencies for
local needs

Figure 21 - Local institutions and their roles in climate change adaptation as
perceived by communities. Source: Institutional mapping, interviews and FGDs.
Research participants reported that almost all local institutions were without
institutional policy and specific plan to support communities in climate change
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adaptation. Many institutions, however, were evolving their policies and functions
in response to the need of local communities in the context of climate change and
changing livelihoods
7.2.1 State/government sector institutions
The state/government sector institutions mentioned as currently supporting local
communities (Figure 21) to enable climate change adaptation were categorised as
academic institutions, bureaucratic institutions including district line agencies and
their service centres, and elected local government bodies including District
Development Committees (DDCs) and VDCs.

Academic institutions

Academic institutions were mentioned by interviewees from Kataharbari CFUG.
Three interviewees from Kataharbari CFUG (two well-off and one medium)
recognised the role of academic institutions in developing site specific suitable
crop varieties. As reported, a nearby agriculture institute had developed drought
tolerant and improved varieties of paddy, and the varieties were well accepted by
local communities who were facing erratic rainfall and decreasing crop
production. As explained by one of the well-off interviewees and a leading farmer
from Kataharbari CFUG:
“...agriculture campus and agriculture office has developed
drought tolerant varieties...production of paddy has been
increased following the use of drought tolerant varieties”
(K5SSI).
Researchers from the Institute of Agriculture and Animal Science, Lamjung
claimed that they were doing field testing of paddy varieties, and recommending
drought tolerant varieties in response to local experiences of water scarcity and
impacts of climate change. As reported by the interviewee affiliated with the
institute:
“...we are developing locally suitable drought tolerant paddy
varieties...we are doing adoption research. We bring
recommended varieties from other institutes and test them in
Nepal” (D3SSI).

244

However, most of the interviewees realised that these services were inadequate
and limited to certain geographical areas, and were not addressing the needs of
local communities. Interviewees and researchers also reported that there was very
limited research in the agriculture sector in comparison to the high demand of
local communities for suitable crop varieties and agricultural technology suitable
for farming systems in the hills. Research on drought tolerant paddy varieties was
limited to a small area close to the research centre, and the outcome was only
applicable to the low lands below 1000 metres altitude.

District bureaucratic line agencies

Ten community level interviewees, four each from Kataharbari and Raniswanra
and two from Manasalu CFUG, recognised the role of government bureaucratic
line agencies in supporting local communities in climate change adaptation. The
interviewees included four from well-off and three each from medium and poor
households. Three interviewees (all from Kataharbari, two well-off and one
medium) recognised the role of the forest office in providing tree seedlings and
technology for soil conservation, landslide control and income generating
activities. As reported by one of the interviewees from Kataharbari CFUG:
“...we have coordination with forest office. Forest office
provided 30,000 Rs to establish a nursery and Sajiwan
plantation. We did plant trees to control soil erosion” (K1SSI).
Two interviewees from Kataharbari CFUG recognised the role of soil
conservation office in providing technical inputs and material support in soil
conservation and landslide control activities. As reported by one of the well-off
interviewees from Kataharbari CFUG:
“...the soil conservation office provided seedlings of bamboo and
Amriso (broom grass) and also provided technical support for
landslide control activities in our village” ( 1SSI).
Six interviewees, two each from Kataharbari, Raniswanra and Manasalu CFUGs
highlighted the contribution of the agriculture office in providing improved crop
varieties and technical services in agriculture. As reported:
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“...we are getting some support from agriculture office. The
office organised climate change awareness workshop and
provided support in vegetable farming and to form agriculture
cooperative. We are using plastic tunnels for vegetable farming”
(M3SSI).
Two interviewees, one each from Raniswanra and Manasalu CFUG, described the
role of the veterinary office in providing medicines for livestock diseases.
Interviewees also reported that livestock diseases have increased in recent years
due to extreme hot and extreme cold days. Similarly, three interviewees from
Kataharbari CFUG reported the role of the womens’ development office in
capacity building and empowerment of women. As mentioned by one of the welloff interviewees from Kataharbari CFUG:
“...women development office has contributed in organising
women in different groups, promoted saving groups and
provided many training....contributed in bringing women in
leadership position of many groups” (K1SSI).
The interviewees who reported the role of government line agencies were from
well-off (n=4), medium (n=3), and poor (n=3) households. None of the very poor
households mentioned the role of government agencies. However, most of the
interviewees reported that the support provided by district level government
offices was ineffective and inadequate in comparison to the local needs. The
interviewees also reported that the district government agencies had no plans or
priorities to support communities for climate change adaptation. One of the
interviewees from Raniswanra CFUG, and a member of the district FECOFUN,
described his experience as:
“...role of government after handing over forests to communities
is not effective. They don't have any plan and activities to
support communities in climate change adaptation” (R12SSI).
Another district level interviewee affiliated with the agriculture office described
similar experiences:
“...service delivery mechanism of government is not adequate
and effective to support farmers who need technology and
inputs....when farmers come to agriculture office there is nothing
to provide them except suggestions. But when farmers visit
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private agro-vet shops, they can get seeds, pesticides,
insecticides and technical advices as well” (D12SSI).
Another interviewee affiliated with the district forest office complained that the
limited number of staff, their capacity and traditional mindset was hindering them
in increasing their outreach and effectiveness:
“...although there is an allocation of 58 staff in this district,
there are only 36 staff working now. Some staffs are from very
traditional mindset and are not functional. Government is not
serious in increasing number and capacity of staff” (D6SSI).
Another interviewee from the same office further said:
“...even the staff of the forest office are not aware and not
knowledgeable on climate change and its impacts. There is no
capacity building program for government staff...how can we
support communities” (D4SSI).
Government line agencies were not clear about the mandate and role of
government offices in mainstreaming climate change adaptation. None of the
government line agency staff interviewed was aware of the government’s
“Climate change policy 2011”. Similarly, none of the government line agencies in
the district had any specific plan and resources for climate change adaptation. As
informed by one of the interviewees from DDC:
“...there are 3-4 NGOs who are implementing climate change
related projects ...none of the government offices are
implementing any specific activities on climate change
adaptation or mitigation in this district” (D2SSI).
Access to information, service delivery mechanisms and benefits from services
was found to be mostly practiced by those who were living close to service
centres, and had capacity to access and afford services. Service seeking by Dalits,
very poor and poor was very low due to lack of information, bureaucratic hassles
and lack of confidence to seek services. As discussed and reported in a FGD with
Dalit (also very poor and poor) members in Raniswanra CFUG:
“...we don't go to government office...we don't know what
benefits we can get from there. Even we go there who listen to
247

our voice? If we ask anything they say why do you need this and
say why you are extra clever?” (FGDR4).
The participants of the same FGD explained that they prefer to go to private
pharmacists rather than to government health posts although the latter provide free
services and some medicines. The reasons given were the flexible working hours
in the private pharmacies which helped them to continue their labour work, and
easy access to private clinics without bureaucratic hurdles. As reported by the
participants:
“...we go to private pharmacy for any treatment although
medicines are free at government health posts...Health post is far
from our village and opens for a fixed time but we need
treatment when we require we can’t lose our daily wages”
(FGDR4).
The survey data revealed that access to basic health services and affordability had
significant association (p < 0.01) with wellbeing status of the respondents. As
reported, basic health services were affordable to all well-off respondents.
However, it was only affordable to 80 percent medium, 28 percent poor and 6
percent very poor respondents. However, the affordability to health services had
no significant relationship with the location of households (p > 0.05).
The analysis of interviews and survey data presented above showed that access to
and benefit from government services which are very important to build adaptive
capacity of communities was basically limited to those who were living close to
services, had better information, better connection and were confident to seek
services. Thus the services were mostly limited to well-off and medium wellbeing
households and those who were in decision-making positions of local institutions
who had better exposure. The government service providers also realised that the
existing capacity, in terms of information, knowledge and experience of
government staff, was inadequate to plan and implement climate change
adaptation related activities and to respond to community needs. Government staff
reported inadequate numbers and capacity of staff as major constraints for wider
outreach and effectiveness of services. However, the community level
interviewees, mostly poor and Dalits, claimed that the traditional mindset of
government staff, with bureaucratic hassles and dominating behaviour
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intimidating poor and powerless service seekers, was a major barriers to seeking
government services. The affordability of services, especially regarding health
services, was another limitation for very poor and poor households.
Local elected bodies (DDC and VDCs)

There was no elected local government in Nepal following the termination of
local elected bodies in 2002. Government bureaucrats and technicians act in the
role of the elected government, supported by other political parties. Lack of an
elected government was also reported as one of the constraints in implementing
and mainstreaming climate change adaptation activities. Few DDC staff were
found to be aware of climate change policy, and the role of DDCs and VDCs in
mainstreaming climate change adaptation. As reported by a senior officer at a
DDC:
“...according to climate change policy, DDC is the coordinating
agency to mainstream and implement climate change related
activities in the district ...There is a role of different offices,
including NGOs, on climate change but DDC is responsible for
coordination and mainstreaming” (D2SSI).
However, a district level interviewee related to a forest office described a lack of
clear mandate and coordination mechanism at the district level. As he explained:
“...there is no defined coordination mechanism at district level.
At the national level Ministry of Environment is leading climate
change adaptation but the ministry doesn't have any district level
structure. We don’t have mandate, program and activities”
(D6SSI).
Climate change adaptation related activities were not implemented at VDC level.
As reported by a district level interviewee affiliated with a DDC, they had no plan
and budget to design and implement such activities. As he said:
“...adaptation planning and implementation has not been
initiated in the district...we have to implement climate change
adaptation activities...but we don’t have plan and budget to
support this” (D2SSI).
Some community and district level interviewees suggested the possibility of
collection and mobilisation of local adaptation funds as part payments for
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environmental services. As reported, the DDC had already created a mechanism to
collect royalties from hydropower companies for the use of natural resources and
the fund was being utilised in various development activities. As reported by an
interviewee:
“...DDC has an energy and environment fund. The royalty from
hydropower companies and projects goes to the same fund...
DDC annually collects about 10 million Rs in this fund and
spends about 60 percent of the funds for electrification and the
rest 40 percent on road construction and other projects...we
have a potential to use this fund according to adaptation needs
of local communities ” (D2SSI).
Lack of clear mechanisms in coordinating and mainstreaming climate change
adaptation was also reported by an interviewee related to a district based NGO. As
reported:
“...DDC is supposed to play a coordinating role in climate
change adaptation, but energy unit at DDC is only focusing on
biogas, solar and improved cooking stove...climate change
mainstreaming has not been initiated yet” (D9SSI).
Dalit members from very poor and poor wellbeing groups reported that they do
not have information and access to the services from the VDCs. As reported in a
FGD with Dalit members in Raniswanra CFUG:
“...VDC does not provide services and budget to our
community...they allocate budget to other villages. They don’t
include us when they make decisions and resource
allocation...we went to the VDC to request some programs on
landslide control and drinking water but they never heard our
voice and didn't provide any activities to us...money allocated by
government for Dalits has also been diverted to other purposes”
(FGDR4).
The survey data revealed that the service seeking by respondents (n=133) from
their local VDC in the last year had a significant relationship with wellbeing
status of the respondents (p < 0.01). Service seeking by well-off respondents was
90 percent followed by medium (70 percent), poor (31percent) and very poor (6
percent) wellbeing groups. However, service seeking by respondents from the
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VDC in the same period had no significant relationship (p > 0.05) with location of
the CFUGs.
The analysis of interviews and survey data revealed that there was a high potential
for elected government to mobilise local resources and to coordinate various
stakeholders for planning, implementation and mainstreaming climate change
adaptation at district and village levels. However, there was no progress to date
towards leading and initiating such activities in the district. The government
interviewees reported that there was no clarity regarding the mandate and
coordinating roles allocated to different government offices to lead climate change
adaptation related activities. Lack of capacity, in terms of knowledge, skills and
experience, in respect to climate change adaptation was also reported as one of the
major limitations for elected bodies. The poor and Dalit interviewees reported
bias of local elected government in targeting and allocating services and
resources.
7.2.2 Private sector institutions
The private sector institutions supporting communities in addressing climate
change adaptation were reported as local agro-vet shops and some private banking
institutions. Eleven community level interviewees, including six from Kataharbari
and five from Raniswanra CFUGs, reported that they were getting support in
climate change adaptation from the private sector institutions. The major
contribution of the private sector was reported as: (i) agricultural technology and
services such as improved seed varieties, insecticides, pesticides and fungicides;
and (ii) mediation and support on livestock insurance.
Agro-vet shops
Eleven interviewees from Kataharbari and Raniswanra CFUGs (four well-off,
three medium, one poor and three very poor) reported that they were getting
seeds, fertiliser and chemicals from nearby agro-vet shops. As mentioned by an
interviewee from Kataharbari CFUG:
“...we buy seeds and chemicals from agro-vet shops. The
shopkeepers tell us which variety is suitable in this place. They
provide chemicals and suggest us how to use them” (K2SSI).
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Although the private agro-vet shops were reported as service providers offering
easy access by many interviewees, the quality of services provided by them were
questioned by some interviewees related to some institutions. As reported by one
of the interviewees related to an agriculture related academic institute:
“...there is no mechanism to monitor service quality of private
sector...farmers buy seed, fertilisers and pesticides from private
service providers but when they experience any problems in
quality they come to government office” (D3SSI).
According to the district veterinary office, Lamjung there are 43 agro-vet shops
all over the district as private service providers (DVO, 2010). An interviewee
affiliated with an institute related to agriculture research said:
“...seed is being controlled by the market and agriculture
services are being controlled by agro-vets. There is also a
problem in monitoring and regulating private sector
services...The pesticides that are illegal in other countries are
also easily available in the markets of Nepal” (D7SSI).
Banking institutions
Two interviewees (both from Raniswanra CFUG) reported the role of private
banking institutions in promoting livestock insurance. As reported by one of the
interviewees:
“...some private banks are promoting livestock insurance. Those
who are providing loan for livestock are also promoting
insurance...most of the people are not aware of livestock
insurance” (R8SSI).
However, some community and district level interviewees mentioned that the
insurance scheme of private banks was targeted to secure their loans, rather than
their commitment in promoting insurance. Also, some community level
interviewees claimed that the private banks only insure big animals such as
buffaloes and cows but do not include goat and sheep in this scheme. A district
level interviewee related to a private bank which was promoting livestock
insurance described his experience as:
“...we have initiated livestock insurance from the last 10 years.
We work as a mediator between private insurance company and
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local community. But our insurance scheme is limited to the
livestock that has been purchased using our loan” (D11SSI).
The district level interviewee claimed that they had carried out insurance of 500
animals and only 8 persons had claimed their insurance to date. An interviewee
related to a district level service provider from a veterinary office mentioned the
schemes targeted to loan security rather than providing insurance services to the
communities:
“...private banks have also initiated livestock insurance. But this
is not livestock insurance, this is loan insurance. They only
promote insurance when they provide loan for livestock. The
insurance is to ensure their loan” (D5SSI).
7.2.3 Civil society institutions
Research participants reported four broad categories of civil society institutions as
Non-Government Organisations (NGOs), networks and federations, informal and
customary institutions and Community Based Organisations (CBOs) as important
institutions for climate change adaptation. The role, functions and characteristics
of these institutions are presented in the table below (Table 41).

Table 41 - Types of civil society organisations and their description
Type of institution

Non-government
organisations (NGOs)

Networks and
federations (NEFIN,
FECOFUN etc)
Informal and
customary institutions
(balighar system, caste
system, mothers’
groups, Thiti etc)
Community based
organisations (CBOs)
(CFUGs, Saving and
Credit Organisations,
Cooperatives etc)

Major services and
functions

Time
frame

Nature of
the
institution
Formal

Social mobilisation,
technology and technical
support, empowerment,
local development,
mobilisation of local
resources
Advocate on behalf of
member organisations to
protect their rights

Long
term

Long
term

Formal

Continue traditional,
religious and customary
rules and practices in local
activities and development

Long
and
medium
term

Informal

Manage resources (natural,
financial), mobilise and
leverage local resources,
channel external resources
for local development
initiatives

Long
term

Mostly
formal
(some
informal at
the
beginning)

Organisational
mandate
Given by
government
policy and
members of the
NGO
Given by
member
organisations,
registered with
government as
NGOs
Customs,
religion,
practices

Given by
government
policies and
community
meetings

Source: Analysis of interview and FGDs transcriptions and institutional mapping
(Appendix 14)
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Non-Government Organisation (NGOs)

Seventeen community level interviewees, three from Kataharbari, six from
Chisapani and eight from Manasalu, reported the contributions of NGOs to
climate change adaptation as: (i) implementing income generating activities; (ii)
capacity building of community and women’s empowerment; (iii) promotion of
cooperatives; (iv) support of local infrastructure development and energy; (v)
initiation of livestock insurance; and (vi) support in disaster risk reduction related
activities. The interviewees included seven from well-off, three medium, five poor
and two very poor wellbeing groups.

Twelve interviewees (three well-off, three medium, four poor and two very poor)
described the role of NGOs in supporting local community members in income
generating activities such as vegetable farming, goat rearing and bee keeping. As
reported by one of the poor and Dalit woman interviewees from Chisapani CFUG:
“...I did learn vegetable farming from the staff of Chess Nepal.
They provided vegetable seeds and training to us. We are now
growing vegetables and also sell them in the local market”
(C1SSI).
Four interviewees (two well-off, one medium and one poor) reported the role of
NGOs in capacity building and empowerment of women and other marginalised
people. As described by an interviewee from Kataharbari CFUG:
“...Chess Nepal (an NGO) empowered women in this place by
providing various training and exposure. It helped to bring
women in decision-making positions of local institutions”
(K1SSI).
Another interviewee from Chisapani CFUG reported that affiliation to a group
promoted by a NGO has helped them to fight against domestic violence and
violence against women. As said:
“...women are now organised in the groups and are very aware.
Now people can’t treat someone as witch, it is not allowed.
When we hear any events of domestic violence we do complain
about that” (C1SSI).
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Four interviewees (one well-off and three poor) recognised the role of district
based NGOs in promoting saving and credit initiatives and formation of
cooperatives in the rural areas. Three interviewees (two well-off and one very
poor) highlighted the role of NGOs in infrastructure development such as drinking
water, toilet construction and support in establishing improved cooking stoves.
Two interviewees (one well-off and one medium) reported that they were getting
support from a NGO for insurance of their livestock. Two interviewees, both from
Chisapani CFUG, recognised the role of the Red Cross for its support in disaster
risk reduction related activities in their village. As described by one of the welloff interviewees from Chisapani CFUG:
“...we have one Red Cross project working on disaster risk
reduction. The project was initiated last year and plans to
renovate irrigation canals and to control landslides. Red Cross
provides some materials and money and expects labour
contribution from the local community” (C7SSI).
Interviewees affiliated with district level NGOs mentioned that they had initiated
implementation of climate change adaptation and mitigation activities. One of the
interviewees affiliated with a district based NGO reported that:
“...we are in a process to be a part of climate change network.
We have incorporated climate change awareness activities in all
projects. But we don’t have a separate project on climate
change” ( 8SSI).
The same interviewee claimed that they had initiated a community based livestock
insurance scheme. As reported:
“...we are promoting livestock insurance in our program. We
request farmers to contribute 20 percent amount, local groups
contribute 20 percent and we cover rest 60 percent from our
project budget. Local groups manage the insurance.” (D8SSI).
Another interviewee affiliated with a district level NGO described that:
“...we have initiated a community based adaptation project from
the last year. The objective of this project is to create awareness
and capacity building of community on climate change
adaptation” (D9SSI).
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Networks and Federations

Six interviewees, including four from community and two from district levels,
describe the role of networks and federations such as the Nepal Federation of
Indigenous Nationalities (NEFIN) and FECOFUN in climate change related
activities in the district. Three interviewees reported that the NEFIN was
implementing a project on REDD and indigenous nationalities in the district. As
described by one of the district level interviewees affiliated with a NGO:
“...we have one project implemented by NEFIN. The project is
focusing on REDD and indigenous nationalities. The project is
trying to create awareness among indigenous nationalities of
climate change and REDD” (D9SSI).
Three interviewees highlighted the potential of FECOFUN in coordinating and
managing climate change related programs. However, all interviewees mentioned
the weak institutional capacity of FECOFUN in the district to lead similar
initiatives. As reported by one of the well-off interviewees and a teacher at the
local school from Raniswanra CFUG:
“...user groups are protecting and managing forests...but the
government is interfering in CFUG activities time and again.
Thus there is mistrust. If FECOFUN play an active role it can
contribute a lot in climate change adaptation and REDD
mobilising all CFUGs. But FECOFUN in this district is not
capable enough” (R8SSI).
Another interviewee affiliated with a district FECOFUN mentioned some
initiatives of FECOFUN on climate change mitigation and adaptation. As
reported:
“...FECOFUN is implementing some projects on REDD and
awareness related activities on climate change at the central
level... It is raising issues related to carbon rights of community
forestry user groups...now we have initiated a project in this
district together with other organisations. The project is focusing
on climate change adaptation and REDD” (R12SSI).
Informal institutions

Interviewees reported three different informal institutions such as caste system,
Balighar system and Thiti that may support or limit their livelihood opportunities.
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These institutions were not registered by the government and were functioning
based on traditional, indigenous and societal practices.
Caste system
As reported by 14 interviewees (all Dalits, 11 very poor and three poor), the caste
system was one of the traditional and deep rooted systems which was supporting
various forms of discrimination and exclusions. Seven interviewees (two from
Kataharbari, one each from Raniswanra and Chisapani and three from Manasalu
CFUG) reported that higher caste people followed the practice of untouchability,
considering Dalits to be impure and lower caste. As reported, untouchability was
a decreasing trend, it was still common while eating together in public places,
while collecting water from common sources and also in the schools. As reported
by one of the interviewees from Kataharbari CFUG:
“...although the scale of untouchability has decreased, it is still
in practice in the village. The higher caste people do not sit and
eat together with us” ( 3SSI).
Another interviewee from Manasalu CFUG described a similar experience:
“...there are various discriminations against Dalits in this
village. Dalits are not allowed to go inside other’s house...when
we fetch water in the public taps they cross and walk over our
utensils but if they are fetching water we have to wait until they
finish” (M14SSI).
Seven interviewees (one from Raniswanra, four from Chisapani and two from
Manasalu CFUG) reported that they were excluded from participation in various
events and institutions, and excluded from benefit sharing. As reported by a very
poor interviewee from Raniswanra CFUG “those who are rich they are getting all
benefits, what to say” (R4SSI). Five interviewees (four from Raniswanra and one
from Chisapani) claimed that their voices are not heard in the public meetings
organised by local institutions, and they were insulted when asking anything. An
interviewee from Raniswanra CFUG mentioned his experience while participating
in the meetings as:
“...they just share and talk, nobody listen to us. We aren’t
supposed to ask them anything, they are headman. When we
speak they say why are you being clever” (R3SSI).
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Two interviewees from Manasalu CFUG mentioned their experiences of being
insulted and discriminated in public places. One of the interviewees reported that
he had to hear insulting words by higher caste people while passing through the
road. Another interviewee reported a story of discrimination in the school. As
reported
“...I used to go to a school close to Beshisahar. In the class room
I was not allowed to sit in between other students of higher
caste...I had to sit alone. Then I quit the school. My younger
daughter also quit her school after grade 5” (M14SSI).
Various examples of similar exclusion and discrimination were mentioned in the
FGD with Dalit members in Raniswanra and Chisapani CFUGs. As explained by
participants in a FGD in Chisapani CFUG:
“...there is untouchability in our village. Upper caste women and
men don't eat and sit together with us. Even when we buy a cup
of tea from the restaurants we have to wash the cups and plates”
(FGDC1).
The practice of untouchability was also observed by the researcher during the
FGDs in Kataharbari, Chisapani and Manasalu CFUGs. In Kataharbari and
Manasalu CFUGs Dalits and non-Dalits separated themselves during the lunch
time. Some non-Dalit women participants of a FGD in Chisapani CFUG refused
to drink a cup of tea as they were sitting together with Dalit participants, and there
was not enough space to sit separately during the tea time.

The responses above confirm that the caste system is still deep rooted in Nepali
society and it underpins much of the vulnerability experienced by Dalits. This
vulnerability is mainly due to their poor access to natural resources and their
higher exposure to natural hazards as they generally live in less fertile and less
stable areas than wealthier higher caste neighbours.

Balighar system
Balighar is a traditional, occupational and economic relationship between Dalits
and upper caste people in Nepal. As reported by eight interviewees (seven very
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poor and one poor), occupational groups such as Kami (blacksmith) and Damai
(tailor) traditionally depended on their occupation, and were paid in grains by
their Bista (patron houses) under the Balighar system. The interviewees were one
from Kataharbari, three from Raniswanra and two each from Chisapani and
Manasalu CFUGs.
Most of the interviewees reported that they were landless, and the grain received
from their Bista was their means of survival. As reported, the traditional
occupations were being replaced by technological advances and the Balighar was
in transition towards collapse. Three interviewees (one blacksmith and two
tailors) reported that they were not continuing the Balighar system for various
reasons. As reported by one of the interviewees from Raniswanra CFUG:
“...we were doing tailoring as a Balighar and used to collect
grains up to 18 muri per year. Nowadays, people other than
occupational groups are also doing this job. We don’t have
Balighar system now” (R3SSI).
Five interviewees, two tailors and three blacksmiths, reported that they were still
continuing the Balighar system as part of their occupation and livelihood strategy.
As said:
“...we do work on the furnace to make and repair metal utensils
and agriculture tools...we work for 20 Bistas as Balighar system.
They pay us grains on annual basis” (M6SSI).
The transition of traditional occupations of Dalits such as the Balighar system to
other market based occupations was also reported as a major cause of further
paralysis of the livelihoods of Dalit communities.

Thiti
Four interviewees from Manasalu CFUG (three well-off and one medium)
described the role of Thiti (a custom) in regulation and management of livestock
grazing on common land, collection of revenue and allocation of revenue to local
development and welfare related activities. As reported by one of the
interviewees:
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“Thiti Samaj is a tradition in our community initiated by our
ancestors. This is an indigenous practice of Gurung
community...The functions of Thiti are guided by verbal
understanding of members. The Thiti Samaj collects 50 Rs per
livestock for stall feeding and 200 Rs per livestock for grazing.
The Samaj spends money in local development and to support
households in emergencies” (M4SSI).
Another interviewee, one of the executive committee members of the CFUG,
highlighted the role of Thiti as:
“...Thiti collects money from livestock herders and circulate the
funds among members as loan on interest. ...we provide some
support to those who have natural disasters or other
emergencies. We also allocate some money for the schools”
(M22SSI).
As reported by interviewees, the rules and regulations of Thiti were well accepted
and followed by the members, who considered this practice as their tradition and
culture. As stated by an interview:
“...Thiti is a customary practice which regulates when and where
to graze livestock and how to collect money. Its operation is
based on understanding and informal rules...In the past Thiti
was more powerful than the VDC... still we follow Thiti rules”
(M22SSI).
As reported by interviewees, the role of informal institutions such as Thiti was
very important in making local level decisions and implementation of decisions as
this institution was based on tradition, culture and identity of the community.
Community Based Organizations (CBOs)
Interviewees reported that the CBOs such as CFUGs, cooperatives (such as
Saving and Credit Organizations (SCOs), agriculture cooperatives, dairy
cooperatives etc) and management committees of important institutions such as
schools and health posts were supporting local communities in climate change
adaptation. As reported, in comparison to other local institutions CBOs were rich
in resources (natural, financial, human, social), and had authority and mandate to
manage resources and institutional services. For example, the CFUGs were
managing forest resources, cooperatives were managing and mobilising large
amount of money and the school and health post management committees were
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responsible for managing education and health systems at the local levels. The
CBOs were found to be governed by local rules and institutional framework and
were more autonomous in their priorities and activities. Altogether, 70 different
institutions of this category were identified and prioritised by research participants
as useful to them for climate change adaptation (Table 42).

Table 42 - Type and number of potential CBOs prioritised by communities
for climate change adaptation
Type and number of CBOs as local institutions
CFUG

CFUG

Kataharbari
Raniswanra
Chisapani
Manasalu
Total

Cooperatives
(saving and
credit,
agriculture)

Women/
mother’s
groups

School
management
committees

Health Post
management
committees

Drinking
water/
irrigation
associations

Other

4
5
5
5
19

2
5
2
4
13

2
9
1
2
14

1
1
1
1
4

1
2
2
1
6

1
2
3
4
10

1
1
1
1
4

Source: Institutional mapping (Appendix 14), participant observation

7.3 Reflection on the role, capacity, mandate and willingness of
major local institutions
The roles, mandate and willingness of these institutions were further analysed
based on a framework developed for analysis (Figure 22).
Vision,
objective
(Policy, mandate)

Satisfaction of
members

(Inclusion,
exclusion)

(Trust, reciprocity)

Commitment to
enable poor &
vulnerable

Membership,
constituency

Cross cutting
themes

Capacity

(Equity, Efficiency,
Sustainability)

(Technical,
mediating
external benefits)

(Policy, mandate,
willingness)

Decision
making

Leveraging
resources &
benefit sharing

(Who, how)

(Who, how)

Figure 22 - Framework developed and applied for institutional analysis
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Total

12
25
15
18
70

The framework includes analysis of: (i) vision and objectives; (ii) membership
and constituency; (iii) technical, networking and advocacy capacity to mediate
external benefits; (iv) decision-making; (v) leveraging resources and benefit
sharing; (vi) commitments to enable the most vulnerable people in terms of their
internal mandate and mindset; and (vii) satisfaction of members with these
institutions. The framework has been developed based on the review of
institutional characteristics commonly used to measure institutional effectiveness,
as well as the characteristics derived from interviewees. The result of analysis is
presented in the following section.

7.3.1 Vision and objective
The vision and objectives of each institution were analysed to confirm how
internal policies of these institutions provide a mandate to support communities in
climate change adaptation. The analysis revealed that none of the institutions had
explicit policies or strategies on climate change adaptation. However, many
interviewees representing local institutions claimed that the policy provisions of
these institutions were about disaster risk reduction, reduction of climate change
sensitivity and towards increasing adaptive capacity. As one of the interviewees
affiliated with Raniswanra CFUG claimed:
“...we have policy provisions such as disaster risk reduction,
emergency support on natural disasters, soil and water
protection and livelihood support activities. The provisions are
targeted to reduce adverse impacts of climate change and to
enhance adaptive capacity of communities” (R12SSI).
Some of the recently revised operational plans of the CFUGs had provisions on
climate change adaptation. As described by one of the district level interviewees
affiliated with a forest office:
“...we have incorporated climate change adaptation provisions
in the operational plans of the CFUGs. This provision has
enhanced awareness of CFUG members on climate change”
(D4SSI).
7.3.2 Membership and constituency
Participants reported that membership of informal institutions such as mothers’
groups and women’s groups was open, and group size was mostly defined by
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geographical boundaries. However, membership of CBOs was more restricted, for
example in CFUGs which are more formal in nature and are responsible for
managing valuable natural resources. One of the major forms of exclusion in
CFUG membership was based on traditional use rights and tenure claimed by
certain caste groups. As reported by Dalit members in a focus group discussion in
Chisapani CFUG,
“...we are historically residing in the village but we were
excluded in the membership of CFUG when the forest was
handed over to the local community. At the time of hand over,
the membership was only provided to the upper caste people and
we were restricted from the access to forest resources. Following
a long debate, the forest office suggested users committee to
include Dalits as members of the CFUG. However, the
committee asked a large amount of money from Dalit households
as new members. Some households paid this amount to become a
member but some households who couldn’t afford this amount
are still excluded. The money collected as membership fees were
distributed among upper caste households rather than depositing
it in CFUG account. The decision-making of this forest is still
controlled by local elites and decisions are not transparent to
other members” (FGDC1).
The story well explains how traditional and feudal legacy has been transferred to
local institutions and how local elites use their caste and wealth based power to
exclude powerless communities from access to membership. As reported by the
research participants similar practices exist in many CFUGs in the district.
Another form of exclusion was reported by poor members affiliated with saving
and credit cooperatives. Although membership of the cooperatives was open to all
community members, the membership category in terms of benefit sharing was
according to the amount they were depositing as a monthly saving. As reported by
a poor woman from Chisapani CFUG:
“...the cooperatives allow all members to deposit money as their
saving, but while distributing loans they have a provision to
provide loan according to the monthly saving amount. This
provision is limiting poor households from their access to credit”
(K1SSI).
Most of the very poor and some poor respondents expressed their dissatisfaction
with the rules and functions of local institutions because of their exclusion from
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membership, decision-making and benefit sharing processes. Eight interviewees
(six very poor and two poor) from Kataharbari (n=2), Raniswanra (n=3),
Chisapani (n=2) and Manasalu (n=1) CFUGs claimed that local institutions were
formed by local elites and well-off persons for their own interest, and the poor
receive no benefits from these institutions. One of the very poor and Dalit
interviewees from Kataharbari CFUG expressed her frustrations with local
institutions as she realised that benefits from these institutions were always
utilised by well-off households. As she said:
“...I don't have trust with these institutions. Everything is for rich
and there is nothing for poor in this village...local institutions
are for those who can speak” ( 3SSI).
Another poor and Dalit interviewee from Chisapani CFUG reported her similar
frustration as:
“…there is no benefit to the poor by local institutions. The local
institutions are made by rich people for their own benefit”
(C1SSI).
There were many stories of this nature expressed by very poor and poor
interviewees.
7.3.3 Capacity
Technical capacity
Almost all interviewees expressed the view that the technical capacity of local
institutions is not adequate to analyse, design and implement climate change
related activities. The community and district level interviewees mentioned that
they were not aware of the potential impacts of climate change and adaptation
measures. As described by one of the interviewees in a leadership position of a
CFUG:
“…although we have various impacts of climate change we are
not aware how to manage these impacts...we don’t know how to
continue our livelihood with these changes” ( 1SSI).
The district and national level interviewees also highlighted the technical capacity
of local institutions as one of the potential limitations in delivering climate change
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adaptation activities. As reported by one senior policy makers and institutional
expert:
“…local institutions such as CFUGs, irrigation groups and
farmers groups are identified as implementing agencies of
climate change adaptation...80 percent of climate change funds
will be allocated to these institutions. However, existing capacity
of these institutions is very weak” (N2SSI).
Capacity to mediate external services and benefits

One of the major expected roles of local institutions is to mediate external
services as per the adaptation needs of local communities. The interviewees at
both local and national levels reported that local adaptation needs are
multidimensional in nature, and it is only possible to address those needs by
coordination of services from various organisations. Interviewees who were on
executive committees of CBOs claimed that they were able to influence district
level government offices, such as forest, agriculture, women’s development and
soil conservation offices, for cash and material support for activities such as
landslide control, soil conservation and other community development activities.
Interviewees also reported that the local cooperatives were able to approach
external cooperatives for technology, marketing and technical inputs in
agriculture. Interviewees also identified the role of CBOs in approaching and
influencing district and national NGOs to bring capacity building and income
generating activities to their villages. Many research participants in decisionmaking positions of the institutions claimed that local institutions were successful
in influencing and mediating external organisations in favour of local
development.

In contrast to this opinion, very poor and poor research participants said that the
local institutions were established as intermediary organisations, between the
service providers and target audiences, and that they even hinder poor people’s
access to benefits and services provided by government and other organisations.
As reported by a very poor interviewee:
“...there are many government programs in favour of poor but
the locals don't allow implementing them. The local headmen get
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benefit, nothing for poor...there is nothing for voiceless”
(K3SSI).
Another very poor interviewee mentioned his experience as “government is
providing benefits but we can’t get it in the village as local institutions don’t
support us” (C4SSI). One district level government interviewee from the forest
office stated that the local elites in key positions of local institutions were limiting
the access of government officials to poor households with pro-poor provisions.
As he mentioned:
“...there is elite domination and poor and marginalised are expecting the role of
government to implement pro-poor provisions. But the elites have political
protection….Local elites don’t allow government to deliver outreach benefits and
services to the poor people” (D4SSI).
In contrast to the expected role of local institutions in influencing external
agencies in favour of the poor and vulnerable, the institutions were blamed for
creating obstacles in delivering outreach and benefits of services to poor
households. Given the tendency of government and national and international aid
organisations to implement their programs in rural areas through local institutions
as implementing partners, the above analysis identifies a challenge for external
organisations who seek to engage with vulnerable communities and support their
adaptation needs through the platforms of local institutions.
7.3.4 Decision-making
The household survey data revealed that in 30 percent of respondent households
(total 133) at least one member was in a decision-making position of local
institutions such as CFUGs, Micro Finance Institutions (MFIs), School
Management Committees (SMCs) and Health Post Management Committees
(HMCs). However, participation in decision-making positions varied according to
wellbeing status of the respondents. As reported, 77 percent well-off and 24
percent medium respondents had at least one household member in decisionmaking positions of these institutions, whereas none of the poor and very poor
households were in these decision-making positions. The Pearson’s chi-square test
indicated that there was a significant relationship between participation of
respondents in the decision-making positions of institutions with their wellbeing
status (p < 0.01). However, participation of respondents in decision-making
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positions of local institutions had no significant association with gender of
household head or according case study site.

Similarly, an analysis of executive committees of the four case study CFUGs
revealed that the participation of well-off, medium, poor and very poor wellbeing
groups in the committees in 2012 was 47, 39, 11, and 3 percent respectively
(Table 43). Out of 16 members in the key positions of executive committees, 56
percent were well-off and 44 percent were medium, whereas there was no
representation of poor and very poor households in the key decision-making
positions such as chairperson, vice chairperson, secretary and treasurer (Table 43).
Table 43 - Participation of different wellbeing groups in the decision-making
positions of CFUGs
Wellbeing
status
Well-off
Medium
Poor
Very poor
Total numbers
Source: CFUG records

Total member
households
of CFUGs
122 (30%)
155 (39%)
82 (20%)
43 (11%)
402

Committee
members
18 (47%)
15 (39%)
4 (11%)
1 (3%)
38

Key positions (Chairperson,
vice chairperson, secretary and
treasurer) in the committee
9 (56%)
7 (44%)
0
0
16

Two examples presented above showed that the decision-making of local
institutions is controlled by local elites based on their wellbeing status and
traditionally gained power. The decision-making authority of these institutions
indicates who makes local rules (and thus holds power and influence), and how
these rules affect the members, as seen in the following sections.
7.3.5 Leveraging resources and benefit sharing
Leveraging and mobilising internal resources
Thirty three interviewees, six from Kataharbari, ten from Raniswanra, five from
Chisapani and 12 from Manasalu CFUG mentioned the role of local CBOs in
leveraging and mobilising internal cash and other material resources for local
development needs of the community. The interviewees were seven from well-off,
nine from medium, 11 from poor and six from very poor households. One of the
interviewees and a leading member of a cooperative from Kataharbari CFUG
highlighted the role of cooperatives in accumulating and mobilising large amounts
of local resources within a short period. As she said:
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“...when we initiated this cooperative there were only 35
members now we have 270 members within seven years. The
cooperative is able to collect 2.5 million Rs. The money is being
invested within the group members as a low interest loan. Now
the cooperative has decided to support farmers in buying
improved varieties of cows” ( 6SSI).
Another interviewee from Raniswanra CFUG mentioned the contribution of the
CFUG in providing timber to the families that have experienced disaster, and to
the local institutions. As reported:
“...CFUG provides timber free of cost to the families with
natural disasters such as damage of houses by landslides and
floods...CFUG provided timber for three schools, temples and
rest places free of cost” (R12SSI).
Benefit sharing practices of local institutions were analysed using two cases, the
first based on access to credit through MFIs, and the second based on
implementation of pro-poor provisions by CFUGs.

Access to credit from local institutions

MFIs had been established in all research villages and more than 70 percent of
research participants were members of these organisations. As reported by one of
the interviewees and a leading member of a cooperative, MFIs were successful in
accumulating and mobilising a large amount of local resources within a short
period.

Despite these claimed successes, many very poor and poor interviewees claimed
that the rules and provisions set by MFIs for loan distribution were unfair for the
poor. As reported, although the local institutions assisted in decreasing their
dependency on local money lenders for loan money, many rules made by the
institutions were not in favour of the poor. Six interviewees, four very poor and
two poor, from Kataharbari (n=1), Raniswanra (n=2), Chisapani (n=2) and
Manasalu (n=1) CFUGs mentioned that the rules and processes set by local
institutions for loan distribution were unfair for the poor. As reported, although
the local institutions intended to provide support by decreasing their dependency
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on local money lenders for loans, many rules made by the institutions as they
grew were not in favour of the poor. There was a rule in many cooperatives that
the amount loaned were based on the member’s status of savings. However, poor
and very poor interviewees claimed this provision as anti-poor policy. As reported
by one of the poor and Dalit interviewees from Chisapani CFUG:
“...cooperatives are only for rich people. Now, loan from the
cooperative is distributed according to saving. Those who are
saving 1000 per month can get loan up to 10,000. Those who are
saving 500 can get up to 5,000 and those saving 25 or 50 per
month can only get up to 2500 Rs. Those who are rich are saving
larger amounts ...but it is hard to save 50 Rs for us...this is an
institution of rich this is not for poor...we don’t like to be a
member of this institution” (C1SSI).
Interviewees who were in decision-making positions explained that loan
distributions should be according to saving status. “we distribute loan to the
members according to their saving status. We can't provide equal loan to all
members” (K6SSI). Another constraint reported by very poor and poor
interviewees was the bias of committee members in distributing loans among
members. An interviewee, who was in decision-making position, agreed that the
loan should be distributed to the persons whom they trust:
“...we provide money to people we trust and can ensure payback
of the loan. For the poor, we provide small amount. We don’t
provide large amount to them” (R7SSI).
Access to loan money has been reported as a coping strategy for poor households
at the time of emergencies, disasters and urgent need of resources. Local
institutions provide loans at low interest (mostly 12-24%) with more formal
agreements on interest rates, return period and payment mechanisms. Local
money lenders demand a high interest (mostly 36% to 60%) without formal and
transparent agreements on return period, interest rates and pay back process.
Despite the pro-poor intent and preferable terms offered by local institutions, the
discriminatory policies identified above have a profound effect on access to loans
for the poorest in the community. The survey data revealed a significantly
decreasing proportion of households borrowing money from local institutions
from the well-off to the very poor, and a corresponding increase in dependence on
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high interest loans from local money lenders for the poorest in the community
(Table 44). In most cases, it was the local elites in key positions of local
institutions (with better access to low interest loans) who were lending money to
poor households at high interest. No significant association was found between
gender of household head or case study site.

Table 44 - Sources of loan according to wellbeing status of respondents
Source of
loan

Money borrowing by respondents (%)
according to wellbeing status
Well-off
Medium
Poor
Very poor

Local MFI

78

76

55

19

Money
lender

0

29

69

100

Pearson’s X2 test
x2 = 63.5786, df = 3, pvalue = 0, significant
X2 = 22.2412, df = 3, pvalue = 0.0001, significant

Source: Analysis of household survey data

7.3.6 Commitment towards poor and vulnerable
Local institutions and pro-poor perspective
Twenty seven interviewees mentioned their opinions and experiences on the role
of local institutions in the upliftment of the poor, participation of poor in local
institutions and pro-poor targeted activities of local institutions to enable the poor
in climate change adaptation. The interviewees were six from Kataharbari, eight
from Raniswanra, seven from Chisapani and six from Manasalu CFUGs. The
topic was also highly discussed in three FGDs, one each in Kataharbari,
Raniswanra and Chisapani CFUGs.

Participation benefits to poor

Ten interviewees (seven very poor, two poor and one medium) mentioned that
there is no benefit from participating in any meetings or other events organised by
local institutions. As reported by interviewees, their voices were never heard and
respected in those meetings, and they lost day’s wages by attending. As said by
one of the very poor interviewees from Raniswanra CFUG:
“...they (local elites) don’t like if we speak anything in the
meeting. They say why you are extra clever? We go and spend
whole day, we have to drop our work that day and finally we
don’t get anything from the meetings...this is all for those who
are already rich there is nothing for poor” (R3SSI).
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Another very poor and Dalit interviewee from Kataharbari CFUG described her
similar experience. As she mentioned:
“...there is nothing for those who can't speak out.....Although we
put forward our concerns, they don't listen to us...whatever
benefits come to our village it is all for rich, nothing to poor”
(K3SSI).
In contrast, the well-off and elite interviewees explained that the poor do not have
the interest or capacity to contribute anything in the meetings and assemblies. As
reported by one of the well-off interviewees from Raniswanra CFUG:
“...poor do not participate in the VDC council and CFUG
assemblies...they are busy in wage labouring. When they
participate, they don’t share their opinions and just support what
others are saying. Poor don't have capacity to demand any
things. So those who are in decision-making positions have to
allocate activities on behalf of poor” (R12SSI).
Local institutions in mediating external benefits to poor

In contrast to the opinions and experiences expressed by office holders in local
institutions regarding influencing and mediating external organisations in favour
of local development, nine very poor and one poor interviewees reported that the
local institutions were even hindering them in getting benefits and services
provided by government and other organisations. The interviewees were from
Kataharbari (n=1), Raniswanra (n=2), Chisapani (n=3) and Manasalu (n=4)
CFUGs. A very poor interviewee from Chisapani CFUG said:
“...we don’t get any support from external organisations.
Whatever support comes from outside people who are in the
local institutions of our village misuse that. They don’t tell how
much money comes for Dalits (C5SSI).
One of the very poor interviewees from Manasalu CFUG described his experience
as:
“...government is providing benefits but we can’t get it in the
village as local institutions don’t support us. Dalits should get
old age pension from 60 years but some Dalits who are already
60 are not getting old aged pension” (M14SSI).
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Another poor interviewee from Chisapani CFUG reported his frustration towards
the local community leaders, as he thought that they were ruling over poor people
in the village. As he reported:
“...those who are in the local institutions are exploiting poor and
Dalits. There are many development works in the neighbouring
VDCs. Here still we have a rule like Ranas and Kings. There is
nothing for poor” (C2SSI).
As reported by a poor and Dalit interviewee from Chisapani CFUG, the local staff
assigned to the local level government institutions are the obstacles for the
development of the village and pro-poor allocation of resources:
“...for the development of this village, local staffs assigned in the
local government offices should be replaced...they use
traditional power to misuse resources and bias against us”
(C2SSI).
The survey respondents were asked whether they were receiving support from
their networks, such as families, friends, groups, local institutions and NGOs, to
cope with climate change effects. The results revealed that all respondents from
the well-off group reported support from networks followed by medium (94%),
poor (41%) and very poor (25%). Pearson’s chi-square test indicated a significant
association between support from networks to cope with climate change effects
and wellbeing status of respondents (Table 45). According to the CFUGs, the
highest percentage of respondents receiving support from their networks was
Kataharbari (81%), followed by Chisapani (80%), Raniswanra and Manasalu
(70%) CFUGs. However, there was no significant relationship between supports
received by households according to their CFUGs (Table 45).
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Table 45 - Support from networks to cope with climate change effects
Percentage of responses according to categories
Wellbeing groups
Poor
(n=29)

Very poor
(n=16)

Kataharbari
(n=26)

Raniswanra
(n=43)

94

41

25

81

77

80

70

0

6

59

75

19

23

20

30

No
2

X = 62.6464, df = 3, p-value = 0
(significant)

Manasalu
(n=44)
Chisapani
(n=20)

Medium
(n=50)

100

Yes
Pearson’s chi-square
test

CFUGs

Well-off
(n=38)

Support from
networks (family,
neighbours, local
institutions) to cope
with climate change
effects

2

X = 1.2521, df = 3, p-value
= 0.7405 (not significant)

Source: Analysis of survey data
The analysis showed that the very poor and poor had relatively weak network and
weak support mechanisms compared to well-off and medium households.

Individual behaviour of poor and poverty

Six interviewees, including four well-off, one medium and one poor, mentioned
that the poor and Dalits are poor because of their internal reasons and behaviours,
such as drinking alcohol, laziness and not being aware and worried about their
own life. The interviewees claimed that local institutions have a limited role in
improving the livelihoods of the poor, as the poor do not utilise, and even misuse,
resources provided by local institutions. As reported by one of the interviewees in
a senior position of the CFUG and other local institutions, from Kataharbari
CFUG:
“...poor usually don’t invest their loan on income generating
activities and don’t return back their loan...Dalit and poor are
poor because of their own behaviour. They have to know how to
utilise and mobilise resources” ( 5SSI).
An interviewee from Raniswanra CFUG told a similar story:
“...poor always ask for money. They are misusing funds
allocated for income generation...they only demand immediate
cash. They are not interested in income generation” (R12SSI).
In most cases, the poor need loans for consumption rather than investment so they
cannot pay back loan as they have had to consume it either for medical
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emergencies or for very immediate issues of food. The behaviours and attitudes
expressed within local society towards the poor, and of the poor themselves, are
as a result of deep rooted social hierarchy and its ramifications. The results show
that wealthier and upper caste people recognise the difficult situation that poor
people find themselves in, but make little or no effort to change that situation,
particularly if that means changing poor people’s dependency on them.

7.3.7 Satisfaction of members
The survey data revealed that about 75 percent of respondents were very satisfied
or satisfied with the functions and current services of local institutions. However,
50 percent of very poor and about 24 percent of poor respondents expressed their
dissatisfaction with the functions of local institutions. The satisfaction of
respondents with the current roles and functions of local institutions had a
significant relationship with their wellbeing status (p < 0.01, Table 46).
Table 46 - Respondent’s satisfaction with local institutions

Level of satisfaction
Very satisfied
Satisfied
Neutral
Not satisfied
Very dissatisfied

Percentage of responses according to wellbeing
groups
Well-off
(n=38)
47

Medium
(n=50)
24

Poor
(n=29)
7

Very poor
(n=16)
0

47
3
3
0

62
6
8
0

52
17
24
0

25
25
50
0

Source: Analysis of household survey data

Interviewees expressed that their satisfaction with the roles and functions of local
institutions was mainly due to the contribution of local institutions in managing
local resources (such as forest, water), and accessing external services for local
benefits. As reported by these interviewees, the efforts are successful in
promoting collective actions and in reducing climate change vulnerability and
risks in the communities. The very poor and poor interviewees who expressed
their dissatisfaction claimed the local institutions were formed by local elites and
well-off for their own interests, and the poor had no benefits from these
institutions. One of the poor and Dalit interviewees expressed her frustrations
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with local institutions as she realised that benefits from these institutions were
always utilised by well-off households:
“...there is no benefit to the poor by local institutions. The local
institutions are made by rich people for their own benefit” (C1SSI).
There were many stories of this nature expressed by very poor and poor
interviewees. The frustration expressed by the interviewees was due to various
practices and behaviours of local institutions, such as exclusion in membership,
discrimination in benefit sharing and obstacles in access to services and benefits
by poor and vulnerable communities.

Despite these issues and concerns, very limited efforts were made to improve the
governance and transformation of local institutions in favour of poor and
vulnerable communities. Most of the persons in the decision-making positions had
connections with political parties, and the political connections were used to gain
power and to continue impunity. As reported by one of the interviewees affiliated
with a district level government office:
“...the local elites who are in key positions of institutions have
political protection. If we do initiate any actions against them
the matter goes to political party leaders” (D4SSI).
Although the functions of local institutions were supporting collective actions,
and were to some degree successful in reducing collective vulnerabilities, the
actions were not found to be effective in reducing individual vulnerabilities,
especially in addressing the vulnerabilities of the most vulnerable populations.
The exclusion and discrimination of vulnerable communities from access to and
utilisation of resources has been reported as an injustice and a violation of human
rights by very poor and poor communities.

7.4 Characteristics and functions required in local institutions for
pro-poor adaptation
Interviewees and participants of FGDs reported changes required in local
institutions, in terms of institutional characteristics and functions, to enable local
communities in climate change adaptation. The reported characteristics and
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functions are grouped as: (i) improved governance; (ii) awareness and capacity
building; (iii) increased external linkage and coordination; (iv) disaster risk
reduction and relief; (v) pro-poor and vulnerable focus policies and programs; and
(vi) solidarity and critical mass of poor people.

7.4.1 Improved governance
Thirty seven (74%) interviewees, including four from Kataharbari, six from
Raniswanra, five from Chisapani and eleven from Manasalu CFUGs reported
improved governance of local institutions as one of the requirements to enable
climate change adaptation. The interviewees included six from well-off, eight
medium, 11 poor and 12 from very poor wellbeing groups. Eight interviewees
including three medium, two poor and three very poor mentioned an improvement
in the institutions was required to ensure the meaningful participation of all
wellbeing groups, genders, and caste and ethnic groups. As reported by the
participants in a FGD with a women’s group in Chisapani CFUG:
“...women are not aware about the VDC funds and the funds
allocated to them. Women are not allowed to participate in the
VDC meetings when they make decisions. Men leaders affiliated
with political parties only make decisions about budget
allocation” (FGDC1).
Some poor, very poor and Dalit interviewees mentioned that the voices of poor
and Dalits were never heard and respected by the community leaders who were in
decision-making positions. As reported by one of the poor and Dalit interviewees
from Chisapani CFUG, the participation of poor and Dalits in the local
institutions were also only showcases for the local elites:
“...some Dalits are included in the institutions based on political
interest of local elites. They include Dalit representatives who
support them and never oppose their thoughts” (C2SSI).
Eleven interviewees, including two well-off, two medium, four poor and three
from very poor wellbeing groups, mentioned that transparency is one of the most
important characteristics of local institutions. As reported by one well-off
interviewee with experience in the decision-making positions of the local
institution:
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“...most important thing is transparency. If we are not clean we
can’t run institutions transparently. The resources shouldn’t be
misused. Public hearing should be carried out to maintain
transparency” (R11SSI).
Another poor and Dalit interviewee from Chisapani CFUG mentioned lack of
transparency in the fund management of local institutions. As reported:
“...we don’t know how much money we have in our institutions.
There should be monthly meetings but they never meet here.
Even the members who are in the committee don’t know how
much money they have” (C2SSI).
A medium interviewee from Chisapani CFUG mentioned misuse of resources by
leaders of local institutions:
“...we have a drinking water committee managed by local
community. The committee members mobilise user group
members on voluntary basis when there will be a labour need.
The committee members misuse the resources that have
allocated for labour mobilisation” (C6SSI).
Nine interviewees, including four well-off, one medium, three poor and one very
poor, mentioned downward accountability of the members in decision-making
positions of local institutions was one of the major characteristics to be improved.
Poor and Dalit interviewees reported that the committee members should be
accountable towards the poor, and have to follow rules of law. One of the poor
and Dalit interviewees from Chisapani CFUG recommended a free and fair
election to elect the committee members, to make them more accountable towards
general members.

The governance issues such as participation, transparency, accountability and
equity raised by research participants are very important for the transformation of
local institutions. Lack of good governance provides a favourable environment for
existing elites to exercise and retain their decision making authority. In this
situation, where there is no participation, the poor, for example, are not able to
claim their rights, to receive social justice. To overcome this exclusion and
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deliver benefits to disempowered groups, the majority of interviewees argue that
fundamental changes in governance of local institutions are required.

7.4.2 Enhanced understanding and knowledge on adaptation
Thirty six (72%) interviewees from Kataharbari (n=3), Raniswanra (n=2),
Chisapani (n=3) and Manasalu (n=5) CFUGs reported that awareness and capacity
building should be a priority of local institutions to enable climate change
adaptation. The interviewees were 12 from well-off, 12 from medium, seven from
poor and five from very poor wellbeing groups. As mentioned by one well-off
interviewee from Kataharbari CFUG in a decision-making position of the CFUG:
“...the main role of local institutions is to work on awareness, I
think unless we make the whole community aware, we can't make
any progress...We have to raise awareness and build capacity of
all members; we have to conduct training for them” ( 5SSI).
Interviewees in decision-making positions of local institutions also reported that
they need support from external institutions to run awareness and capacity
building activities. As reported by one interviewee in a decision-making position
of CFUG in Manasalu CFUG:
“...climate change adaptation is a complex process. CFUG can't
lead this process. We have to coordinate with many institutions
and we need external support from other institutions” (M22SSI).
In addition to the opinions reported by the interviewees, participants of most of
the FGDs identified awareness and capacity building as an important activity of
local institutions. As reported by the participants in a FGD in Kataharbari CFUG:
“…there should be awareness programs and government should
provide information and knowledge on climate change, impacts
and adaptation. We don't know about climate change. Whatever
we are doing is based on our judgment; we haven't done
anything by knowing about climate change” (FGD 2).
7.4.3 External linkage and coordination
Thirty five (70%) interviewees, from Kataharbari (n=4), Raniswanra (n=7),
Chisapani (n=5) and Manasalu (n=3) CFUGs, mentioned that local institutions
should develop their coordination and linkages with external institutions to
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influence and to get support from them according to the local needs of climate
change adaptation. The interviewees were 12 from well-off, 11 from medium,
nine from poor and three from very poor wellbeing groups. Fifteen interviewees
who shared this opinion and experience were in decision-making positions of
local institutions either at the time of interview or in the past. One of the
interviewees from Kataharbari CFUG realised a need for external coordination
and linkages as:
“...not a single organisation can work in all aspects of climate
change. Local organisations have to increase their coordination
and linkages with many organisations to get support” ( 1SSI).
An interviewee from Manasalu CFUG mentioned that local institutions should
have capacity to create an enabling environment for external institutions to
contribute in their village. As reported:
“...local institutions should coordinate with external
organisations for local development. We don’t have this practice
yet...local institutions should be capable to influence external
organisations for local interest” (M17SSI).
Another interviewee from Raniswanra CFUG suggested that local institutions
should link farmers with external institutions for the commercialisation of
agriculture:
“...local institutions should link farmers with projects and
external organizations. They should support farmers on
exploring market for their products. We need an institution of
this nature but we don’t have yet” (R9SSI).
Interviewees also said that internal unity, consensus and strong leadership is
required to approach and influence external institutions in any particular village.
As reported by one of the well-off and influential civil society leaders from
Chisapani CFUG:
“...the individuals in this village don’t like to be together. The
intention is to get power and dominate others. Because of our
internal conflict, external organisations are not interested to
implement their projects in this village” (C7SSI).
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7.4.4 Disaster risk reduction and relief
Thirty five (70%) interviewees from all CFUGs representing 12 well-off, nine
medium, seven poor and seven very poor reported that support for disaster risk
reduction and relief activities should be a priority of local institutions. The
activities demanded by local communities were landslide and gully control, water
source protection, protection and renovation of infrastructure such as roads,
irrigation canals, drinking water sources, and protection of residential areas from
landslide and gullies. As discussed in the previous chapter, the priority of disaster
risk reduction varied according to wellbeing status of the research participants.

7.4.5 Pro-poor and vulnerable policies and programs
Twenty four (48%) interviewees from Kataharbari (n=3), Raniswanra (n=7),
Chisapani (n=4) and Manasalu (n=1) CFUGs mentioned a need for a pro-poor
focus in the policies and implementation of programs by local institutions. The
interviewees include three from well-off, four medium, six poor and 11 very poor
wellbeing groups. Participants of FGDs with Dalit members in Raniswanra and
Chisapani CFUGs also expressed similar opinions. A very poor and landless
interviewee from Raniswanra CFUG expressed a hope that local institutions
would provide land for the landless:
“...we are landless. Others have ancestral property but we don’t
have that. Whatever we earn is just enough in taking care of our
children.... we don’t have a house and can’t get a loan for
livestock... we need a piece of land to live and something for
income generation” (R3SSI).
Participants of the FGD with Dalits in Raniswanra CFUG mentioned that they
were not even fully aware of the pro-poor provisions made by the government. As
reported:
“...we heard there are some provisions made by government for
the poor and Dalits. There are some discounts from CFUGs and
VDCs but we don't know them all and nobody tells us”
(FGDC1).
Fourteen interviewees from Kataharbari (n=2), Raniswanra (n=6), Chisapani
(n=3) and Manasalu (n=3) CFUGs mentioned that local institutions should not
follow any discriminatory practices and should include poor and Dalits. The
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interviewees included one from well-off, one medium, two poor and 10 very poor
wellbeing groups. Various forms of discrimination against poor, Dalits and
women have already been described in the previous sections. As reported by
many Dalit and poor in the interviews and FGDs, inclusion of poor Dalits was an
urgent priority not only so that benefits could be provided to them, but also to
create mutual trust with a marginalised group of people regarding their ownership
of the local institutions. Participants in a Dalit FGD in Raniswanra CFUG shared
their opinions on perceptions of local institutions towards the very poor, poor and
Dalits:
“...Dalits are not in the management committee of women's
group. They (local elites) don't like to include Dalits. Only
higher caste people are in the committee. We don't have any
benefits being in a group. These groups are formed by well-off
families for their benefits” (FGDR4).
However, the expressions and opinions of most of the interviewees who were in
the decision-making positions of local institutions were not very accommodative
and inclusive towards the Dalits and poor, as already mentioned in the previous
sections.

In contrast to the opinions expressed by almost all well-off and higher caste
people in decision-making positions of local institutions, one of the well-off
interviewees from Raniswanra CFUG with a long experience in the leadership
role of local institutions expressed his critical thoughts:
“...people in our village look very progressive but their attitude
and behaviour is very exploitative...some are extreme religious
and insult Dalits. There are only few people who want
empowerment and upliftment of poor. If we are committed to
uplift poor we have to end discrimination and include poor and
Dalits” (R12SSI).
7.4.6 Solidarity and critical mass of poor and vulnerable
Nineteen (38%) interviewees, one each from Kataharbari and Raniswanra, three
from Chisapani and two from Manasalu CFUGs mentioned that solidarity among
poor and very poor households is very important if any benefits are to be received
by them. The interviewees were from very poor (n=10), poor (n=7), medium
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(n=1) and well-off (n=1) wellbeing groups. The interviewees reported many
barriers to poor and Dalits becoming more united and forming a critical mass for
action as: (i) poor and Dalits were not aware of the potential power they could
generate through solidarity; (ii) well-off and higher caste people were always
dividing them from their solidarity; (iii) there was no external support to facilitate
their solidarity; and (iv) the settlements of poor and Dalits were quite scattered for
a meeting and to have a required size for collective actions.

A very poor and Dalit interviewee from Manasalu CFUG reported that the small
and scattered population was the obstacle for sharing and discussion among
Dalits, and poor for their solidarity. As said:
“...Dalit settlements are scattered. Here we have some houses
and others are in the next village. Thus we can’t meet when we
like. We have a small and scattered settlement to share and
discuss anything” (M15SSI).
Participants of the FGD with Dalit members in Raniswanra CFUG mentioned that
they didn’t get support from others on the way in which Dalits can be together to
present their collective voice:
“...Dalits are divided and never been together for common
things...Nobody is here to support us about how we can present
our voice in the meeting. We are uneducated, we all are always
busy in wage labouring and we can't manage time to talk each
other” (FGDR4).
Likewise, participants of a FGD in Chisapani CFUG mentioned that Dalits are
divided as they are not aware about the benefits of solidarity and collectivism. As
reported:
“...we are in different Dalit organisations and not together for
our common issues. Dalits are not aware about what benefits we
can get if we approach collectively” (FGDC1).
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Table 47 - Changes required in the characteristics and functions of local
institutions
Changes required in the
characteristics and functions
Improved governance
Enhanced understanding and
knowledge on adaptation
External linkage and coordination
Disaster risk reduction and relief
Pro-poor and vulnerable policies and
program
Solidarity and critical mass of poor
and vulnerable

Well-off

Medium

Poor

(n=12)
6

(n=13)
8

(n=13)
11

Very
poor
(n=12)
12

12

12

7

12
12

11
9

3
1

Total

%

37

74

5

36

72

9
7

3
7

35
35

70
70

4

6

11

24

48

1

7

10

19

38

7.5 Summary
Various state, civil society and private sector institutions are involved in capacity
building and delivering services to local communities. The presence of civil
society and private sector institutions was found to be increasing. Although annual
programs and activities of most of the institutions were directed at supporting
local communities in livelihood generation and in some measures of climate
change adaptation, only a small number of institutions, mainly some local NGOs,
had initiated specific activities on climate change mitigation and adaptation.
However, the existing knowledge, capacity and experience of all local institutions
was very limited in designing or supporting climate change related activities, and
addressing the needs of the local community for climate change adaptation.
Effectiveness of services and service seeking by vulnerable groups was reported
to be a major issue. Most of the very poor, poor and Dalits claimed that they had
very little information and access to government offices. Bureaucratic
requirements and hurdles were reported by these communities as major obstacles
in seeking services from government offices. Rather, many very poor, poor and
Dalits had relatively better access to health and agriculture related services from
private service providers due to their flexible working hours, quick services and
fewer bureaucratic hurdles, although the service was expensive.

Another major problem reported by the interviewees was lack of clarity and
common understanding in the role of district and community level institutions in
coordinating and mainstreaming climate change adaptation related activities. As
reported, the Ministry of Environment was leading national level initiatives in
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coordinating climate change adaptation, however at the districts the DDC was
assigned to lead the coordination roles as the Ministry had no presence at regional
and district levels. Interviewees reported that DDCs were not sufficiently
informed and equipped to operate and design activities. As a result, climate
change mainstreaming was neither being initiated in the planning process at
district and village levels, nor was there coordination of the activities carried out
by different institutions.

There was a general trend of service providers to mobilise local institutions such
as CBOs, NGOs and user groups to implement all development programs. Thus
the capacity, role and willingness of such grassroots local institutions was found
to be crucial in outreaching development initiatives to the target group, to ensure
service quality and to mobilise and leverage local resources required for climate
change adaptation. An analysis of information reported by research participants
showed that local institutions were relatively successful in mobilising local
resources and implementing infrastructure and community development activities
through collective actions. However, the role, capacity and willingness of local
institutions in targeting the poor, ensuring participation and inclusion, and
promoting pro-poor perspectives in the policies and programs at individual and
household levels was not found to be effective. Rather, the poor and marginalised
expressed their opinions that most local institutions were dominated by local elites
with their cultural, religious and societal legacies and mindsets. As reported, these
behaviours were further promoting and sustaining caste, gender and class based
discrimination, and exclusion of the poor and marginalised from access to
resources, services and benefit sharing systems.

In many cases, the poor and Dalit interviewees blamed local institutions for acting
as obstacles between external service providers and vulnerable groups, and
manipulating and misusing resources for their benefits. Many poor and Dalits
expressed that they had no trust in local institutions as there was no inclusion and
participation of poor and Dalits in the decision-making of these institutions.
Transformation of the policies, provisions, structure, governance and mindset of
local institutions and their leaders was needed to re-build trust with the poor, and
to equip poor people to enable them in climate change adaptation.
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Chapter 8 - Potential and prospects of community forest
user groups to enable rural communities for climate
change adaptation
8.1 Introduction
Chapter seven explored the role, mandate, capacity and willingness of various
local institutions in Nepal to prepare and support rural communities in climate
change adaptation. The chapter also examined key characteristics and functions
required of local institutions for their effectiveness in contributing to climate
change adaptation, and more specifically in enabling the rural poor and
marginalised communities and enhancing their adaptive capacity in the face of
climate change. This chapter explores the ongoing contribution of, and possible
changes to, the functions of community forest user groups, as one of the most
widespread local institutions with the potential to implement climate change
adaptation activities in the rural areas of Nepal.

This chapter presents the role, mandate and potential of CFUGs, as local
institutions, to enable rural poor to undertake climate change adaptation. The
second section describes the potential and demonstrated actions of CFUGs which
contribute to their ability to enable rural communities of Nepal to prepare for
climate change. The section provides evidence of current practices mentioned by
research participants as part of the ongoing contribution of CFUGs to reducing
risks, strengthening livelihoods and enhancing adaptive capacity of rural
communities. The third section presents an overview and analysis of the
implementation of pro-poor and affirmative policy provisions of community
forestry. The fourth section deals with changes required in the CFUGs to optimise
the ability of rural communities to prepare for climate change adaptation. The
analysis brings together experiences and perspectives of various stakeholders
involved in community forestry management and climate change adaptation. The
chapter concludes by summarizing key conclusions based on the review of CFUG
function and capacity. The source of information presented and analysed in this
chapter is based on in-depth interviews, focus group discussions, household
survey, analysis of CFUG records and participant observation carried out in four
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CFUGs selected for this research, and an interview of district level stakeholders
and district level monitoring reports.

8.2 Background and institutional history of CFUGs
A brief background and institutional history of Kataharbari, Raniswanra,
Chisapani and Manasalu CFUGs presented in following sections.

8.2.1 Kataharbari CFUG
The Kataharbari CFUG is located in ward number two of Tarkughat VDC
(Kataharbari CFUG, 2007). A patch of 22.4 ha forest was handed over to the
CFUG by district forest office (DFO) in 1995 for its protection, management and
utilization (DFO, 2012b). The sub-tropical forest was dominated by Sal (Shorea
robusta) and Schima-Castanopsis (Schima wallichii and Castanopsis indica)
(Kataharbari CFUG, 2007). Altogether 422 persons in 80 households from the
nearby community were affiliated with this CFUG in 2012. Out of 80 households,
55 households belonged to Bahun and Chettri caste (so called upper caste
according to Hindu religion) followed by 9 Janajati (ethnic and indigenous group)
and 16 Dalit (so called untouchable or lower caste) households.

According to participatory well-being ranking carried out by the group as part of
this research process, 29 (36 percent), 16 (20 percent), 18 (23 percent) and 17 (21
percent) households were categorized as well-off, medium, poor and very poor
households respectively. However, the well-being status of different caste and
ethnicity varied. Among the Dalits, 88 percent of households were ranked as poor
and very poor. Similarly, 67 percent Janajati households were ranked as poor,
including 33 percent being very poor households. In the Bahun and Chhetri
households 27 percent, including nine percent of very poor households, were
ranked as “poor” households. In contrast, almost all (97%) well-off households
were from Bahun and Chhetri castes (Table 48).
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Table 48 - Household characteristics of the CFUG
Caste/ethnicity

Number of households in wellbeing groups
Well-off

Medium

Poor

Very poor

Total

Dalits
Janajaties
Bahun/Chhetri

0
1
28

2
2
12

5
3
10

9
3
5

16
9
55

Total

29

16

18

17

80

More than two thirds of the population depended on subsistence agriculture for
their livelihood. Few households depended on service, business and commercial
agriculture outputs. Over two third households (67.5 percent) were headed by
women as a household head following the migration of male members abroad or
other places in the country to search for a means of earning their livelihood.
Thirty nine percent households were getting remittances from the labour job
abroad and only five households were getting retirement pensions.

Paddy, maize and millet were major crops, however, some farmers were also
vegetable farming and bee keeping at commercial scales. Most of the households
had at least one livestock. Stall feeding of buffalo was common in a majority of
households as 83 percent households had also installed biogas plants as a source
of energy for cooking and light. The community forest was a source of fuel wood,
fodder, bedding materials, compost, raw materials for agriculture implements and
timber for construction. Moreover, the CF was recognized as a major strategy in
protecting water sources, conserving residential and farming lands from
landslides, slope failure, soil erosion and flood. Following the handover, the CF
was initially managed by a committee where all major positions were all men for
the first ten years. However, more recently it was turned into an all women
committee and being managed by an all women committee for the last seven
years.

8.2.2 Raniswanra CFUG
The Raniswanra Sankharpakha CFUG (refereed as Raniswanra CFUG in this
thesis) was formed in 1995 and includes 126 households living in ward number
seven, eight and nine of Archalbot VDC of Lamjung district (Raniswanra CFUG,
2006). The CFUG was formed for the protection, management and utilization of
the nearby forest. The District Forest Office (DFO) Lamjung handed over an area
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of nearby 54.17 hectare forest to the CFUG in 1995 according to Forest Act 1991
(DFO, 2012b). The forest was dominated by Sal (Shorea robusta) and SchimaCastanopsis (Schima wallichii and Castanopsis indica) forests. The long term
objectives of this CFUG were: (i) scientific management of the forest; (ii)
environmental conservation and rural development; (iii) socio-economic
development of user group households; (iv) self-reliance in forest products; (v)
contribution in poverty reduction; and (vi) conservation of biodiversity
(Raniswanra CFUG, 2006).

According to the well-being ranking carried out in January 2012, there were 139
households affiliated with the CFUG with 130 households residing permanently at
the village. Of the 130 households, the number of Bahun/Chhetri, Janajati and
Dalit households was 92 (71 %), 18 (14 %), and 20 (15 %) respectively.
According to the ranking, the distribution of well-off, medium, poor and very
poor households was 54 (42 %), 41 (32 %), 27 (22 %) and seven (5 %) (Table 49).
However, the distribution of well-being group varied and was affected by caste
and ethnicity. Among the seven very poor households identified in the ranking,
six were Dalits and the rest was Janajati household. Whereas, out of 54 well-off
households, 45 (83 %) were from Bahun/Chhetri group followed by seven (13 %)
Janajaties and the remaining two (four %) from the Dalit households. Thus, as in
the Kataharbari CFUG, the distribution of well-being had a strong relation with
caste and ethnicity of the households in this group too (Table 48).

Table 49 - Household characteristics of the CFUG
Caste/ethnicity
Dalits
Janajaties
Bahun/Chhetri
Total

Number of households in wellbeing groups
Well-off
Medium
Poor
Very poor
Total
2
7
45
54

5
5
31
41

7
5
16
28

6
1
0
7

20
18
92
130

The primary occupation of the community in the village was subsistence level of
agriculture. In addition to agriculture, 39 (31 percent) households provided
services, and another 37 (29%) households laboured for wages as an additional
source of income. Subsistence agriculture in the village was supported by a strong
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linkage of crop farming, livestock rearing and forestry. There were 958 livestock
(including 117 cows and oxen, 248 buffalos and 593 goats and sheep) reared by
the CFUG households as sources of milk, meat, income, compost and draught
power (Raniswanra CFUG, 2006). The forest was historically managed by the
local community, with part of the forest managed by certain caste groups as a
communal forest.

8.2.3 Chisapani CFUG
The Chisapani community forests was handed over to 61 households living in
Bahundanda village of Bahundanda VDC, Lamjung district (Chisapani CFUG,
2005). The CFUG was formed for the protection, management and utilization of
the nearby Chisapani forest. According to the local inhabitants, the forest was
traditionally been managed by a caste group called “Ghimire” as a private
property. Following the private forest nationalization policy, the forest ownership
was converted as a government managed forest and finally the management
authority of the forest has been handed over to the communities as a community
forest. The forest is dominated by Schima-Castanopsis (Schima wallichii and
Castanopsis indica) forest. According to the constitution and forest operational
plan of the CFUG, the long term objectives of this CFUG were: (i) scientific
management of the forest; (ii) environmental conservation and rural development;
(iii) socio-economic development of user group households; (iv) self-reliance in
forest products; (v) contribution in poverty reduction; and (vi) conservation of
biodiversity (Chisapani CFUG, 2005).

According to the well-being ranking carried out in February 2012, there were 60
households affiliated with the CFUG. Of the 60 households, the number of
Bahun/Chhetri, Janajati and Dalit households was 43 (72 %), 9 (15 %), and 8 (13
%) respectively. According to the ranking, the distribution of well-off, medium,
poor and very poor households was 18 (30 %), 28 (47 %), 9 (15 %) and five (eight
%) (Table 50). However, the distribution of well-being group varied and was
affected by caste and ethnicity. Among the five very poor households identified in
the ranking, four were Dalits and the rest was Bahun/Chhetri household. Whereas,
out of 18 well-off households, 14 (78 %) were from Bahun/Chhetri group
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followed by four (22 %) Janajaties households. Thus, the distribution of wellbeing had a strong relation with caste and ethnicity of the households (Table 50).
Table 50 - Household characteristics of the CFUG

Caste/ethnicity
Dalits
Janajaties
Bahun/Chhetri
Total

Number of households in wellbeing groups
Well-off
Medium
Poor
Very poor
Total
0
4
14
18

1
5
22
28

3
0
6
9

4
0
1
5

8
9
43
60

The primary occupation of the community in the village was subsistence level of
agriculture. In addition to agriculture, 33 (55%)) households provided services,
and another 8 (13%) households laboured for wages as an additional source of
income. Subsistence agriculture in the village was supported by a strong linkage
of crop farming, livestock rearing and forestry. Forty seven (78%) households
owned livestock. There were 235 livestock (including 57 cows and oxen, 78
buffalos and 100 goats and sheep) reared by the CFUG households as sources of
milk, meat, income, compost and draught power (Chisapani CFUG, 2005).
8.2.4 Manasalu CFUG
The Manasalu community forests was handed over to 120 households living in
Niuri, Khanigaun, Chhichu and Ghermu Phanta villages of Ghermu VDC,
Lamjung district (Manasalu CFUG, 2003). The objectives of the CFUG were: (i)
protection, management and utilization the forest; (ii) promotion of biodiversity
and application of integrated land use plan to enhance land productivity; (iii)
distribution, and sale of surplus forest products and contribution in forest
management; (iv) contribution in community infrastructure development; (v)
conservation of water sources and contribute in environmental management; (vi)
implementation of pro-poor income generation and skill enhancement activities
and contribution in poverty reduction; and (v) institutional development and
sustainability of the group. The forest is dominated by Schima-Castanopsis
(Schima wallichii and Castanopsis indica) forest.

According to the well-being ranking carried out in March 2012, there were 132
households affiliated with the CFUG. Of the 132 households, there were 123
(93%) Janajati (mainly Gurung and Ghale) and nine (7%) Dalit households.
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According to the wellbeing ranking, the distribution of well-off, medium, poor
and very poor households was 21 (16 %), 70 (53 %), 27 (20 %) and 14 (11 %)
(Table 51). However, the distribution of wellbeing group varied and was affected
by caste and ethnicity. Eighty nine percentage of Dalits were very poor (including
67% very poor) in comparison to 20% poor and 7% very poor Janajati
households. None of the Dalit households were in the well-off category. Thus,
the distribution of well-being had a strong relation with caste and ethnicity of the
households (Table 51).

Table 51 - Household characteristics of the CFUG
Caste/ethnicity
Dalits
Janajaties
Total

Number of households in wellbeing groups
Well-off
Medium
Poor
Very poor
Total
0
21
21

1
69
70

2
25
27

6
8
14

9
123
132

The primary occupation of the community in the village was subsistence level of
agriculture. In addition to agriculture, 50 (38%) households provided services, and
another 22 (17%) households laboured for wages as an additional source of
income. Subsistence agriculture in the village was supported by a strong linkage
of crop farming, livestock rearing and forestry. Eighty eight percent (111
households) owned livestock. There were 1,187 livestock (including 77 cows and
oxen, 200 buffalos and 910 goats and sheep) reared by the CFUG households as
sources of milk, meat, income, compost and draught power (Manasalu CFUG,
2008).

8.3 Ongoing contribution of CFUGs to climate change adaptation
The review of contemporary literature revealed that community forestry is one of
the most successful decentralised programs in Nepal for management of natural
resources by mobilising local communities. In the last 30 years, CFUGs have been
established as the largest civil society group in Nepal. For example, in 2011, there
were 304 CFUGs managing about 19,300 ha of forests in the Lamjung district
(DFO, 2012a). The CFUGs in Lamjung district are successful in organising and
mobilising about 65 percent of the total district population, and over 80 percent of
the population living outside the Annapurna Conservation Area.
291

Community forests provide ecological, socio-economic and financial services to
user group members, and have been established as local institutions to leverage
and mobilise social capital for local community development. CFUGs have been
identified as a potential institution that could implement programs and activities to
analyse vulnerability, and design and implement local level climate change
adaptation plans and attempt to mitigate some impacts on local livelihoods. This
section of the thesis explores the ongoing contributions of CFUGs in terms of
climate change adaptation by rural communities in Nepal.

The following sub-sections present the evidence reported by research participants
claiming that the CFUGs are contributing towards climate change adaptation. As
reported by interviewees and participants of FGDs affiliated with CFUGs, CFUGs
have been providing various contributions such as: (i) supply of forest products to
support rural livelihoods; (ii) protection and management of forest resources from
deforestation and degradation; (iii) contribution to local community development;
(iv) income and economic services to support rural livelihoods; (v) various
environmental services through the conservation of soil, water and forest
resources; (vi) grazing land for a large number of livestock; (vii) support after
natural disasters and emergencies; (viii) strengthening and mobilising social
capital; (ix) pro-poor investments; and (x) contributions to poverty reduction.
Figure 23 presents a summary of the various climate change adaptation
contributions of CFUGs in rural areas of Nepal.
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Figure 23 - Summary of on-going contribution of CFUGs to enable climate
change adaptation.
8.3.1 Forest products to support livelihoods
Thirty eight (76%) interviewees from Kataharbari (75%), Raniswanra (67%),
Chisapani (75%) and Manasalu (82%) CFUGs reported that they were getting at
least one forest product from their CF on a regular basis to fulfil their basic needs
as part of their livelihoods. The most common forest products being utilised by
the interviewees on a regular basis was fuel wood, followed by fodder and
grasses, timber and medicinal herbs. Other products used were agriculture
implements, livestock bedding materials, charcoal etc. The interviewees included
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nine well-off, 10 medium, eight poor and eleven very poor wellbeing groups. A
majority of interviewees reported that they had easy access to forest products
following the handover of CF to the community. As described by one of the welloff interviewees from Manasalu CFUG:
“...after handing over of forest to the community we have
restriction in using forest products...we can only collect forest
products according to the rules. Now we can easily collect dry
and fallen fuel wood...it is good for women and children who
collect fuel wood” (M13SSI).
As reported by interviewees, collection of fallen dry fuel wood and grasses was
free of cost, though there was a price fixed for the collection of timber and fuel
wood from green trees. As explained by an interviewee from Raniswanra CFUG:
“...collection of dry fuel wood is free of cost, but we have to pay
for timber and fuel wood from green trees. Permit fees to collect
fuel wood is Rs. 10 and based on permit a household can collect
fuel wood 2-3 days a year. Timber is sold at 40 Rs per cubic
foot” (R2SSI).
Some poor and very poor interviewees reported that they were not harvesting
timber from the CF because: i) the price of timber was high; ii) limited amount of
timber provided by the CF; and iii) bias of committee members against providing
timber to poor households. As claimed by one of the very poor interviewees from
Manasalu CFUG the high price of timber was the main factor for not buying
timber from the community forest. As described:
“...I am constructing a house. I have a permission to harvest
timber from the CF. But we have to pay 1,200-1,300 Rs for a
piece of timber. It is very expensive to buy timber from the CF....
I didn’t buy timber from the CF. I got it from other villagers”
(M3SSI).
One of the well-off interviewees from Raniswanra CFUG explained that the
scarcity of timber in the CF was the limiting factor in timber distribution:
“...the forest is protected but we don’t have big trees for timber.
Now there is a policy to provide only 10 cft timber per household
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for constructing a new house. The distribution is based on need
and based on the decision of the committee” (R8SSI).
Some of the very poor and Dalit interviewees claimed that there was bias against
providing timber to poor and Dalit members. As reported:
“...we can get dry fuel wood and grass but we can’t get other
products...we filed an application for timber before two years but
they didn’t provide us. Someone who don’t need also got timber
and sold it in the market, we are in urgent need but not getting
it” (R4SSI).
However, interviewees involved in the decision-making processes of the CFUG
explained that they were making decisions to ensure timber was distributed to the
needy people. As mentioned by one of the interviewees from the users’ committee
from Raniswanra CFUG:
“...when we call for applications for timber, 50-60 users apply
every year. But we can provide limited amount...the committee
and advisors decide who needs timber” (R7SSI).
Another interviewee in a decision-making position of the Raniswanra CFUG,
mentioned that many poor and very poor households did not have the capacity to
build a house, so to prevent the misuse of timber, the committee did not provide
timber to those households. As explained:
“...the very poor and poor don’t have a status to build a new
house. So we can’t provide timber to them as they may sell it in
the market” (R11SSI).
The results show that forest products such as dry fuel wood and grasses were
available to most of the CFUG members, and their availability and access has
been increased after CF. Access to forest products from the community forests
contributes in improving livelihoods and provides a safety net to enhance adaptive
capacity and support in response to disasters and emergencies. However, access to
valuable resources such as timber was only available to those who could afford
the prices, and those identified by committee members as the most needy people
Access to forest products from the community forests contributes in improving
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livelihoods and become a safety net to enhance adaptive capacity and support in
disaster and emergencies.

8.3.2 Protection and management of forest resources
Twenty seven (54%) interviewees from Kataharbari (88%), Raniswanra (50%),
Chisapani (50%) and Manasalu (46%) CFUGs reported that forest resources are
well protected and managed following the handing over of forests to local user
groups. The interviewees include 12 from well-off, eight from medium, five from
poor and two from very poor wellbeing groups.

Fifteen interviewees, one from Kataharbari, five from Raniswanra, two from
Chisapani and seven from Manasalu CFUGs mentioned that the CFUGs were able
to protect forest resources against illegal felling and encroachment into the forests.
One of the interviewees from the Raniswanra CFUG claimed that before handing
over the forest to the local community, the forest resources were misused by local
elites, together with government officials, and the forest condition was degraded.
He described his experience:
“...before handing over the forests to the community, forests
were mainly utilised by rich and powerful persons. They used to
get permit to harvest timber whatever they like by providing
extra money to the Rangers. They did harvest and export
thousands of cft timber and the forest was degraded” (R8SSI).
The interviewee further claimed that the local elites misused the forest resources
even after the forest was handed over to the community as a CF. As he said:
“...when we heard the concept of community forest, we
demanded it and the forest handed over to us. When it becomes a
community forest, there was a tendency that those who were in
the committee were harvesting timber themselves and restricting
others to use it. Being in executive committee was very
competitive at that time. Then user group members opposed and
changed this tendency and the forest is well protected now”
(R8SSI).
An interviewee who was involved in a decision-making positions of a CFUG from
the beginning claimed that the community forest did not only contribute to the
protection of the forests, but it had also provided an easy access to forest products
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to user group members, without bureaucratic hurdles and corruption. As
described:
“...the forest condition has been improved after it was handed
over to the community. Before community forestry, we had to
provide bribes to Rangers to get any benefits. We had to provide
chicken and alcohol to the government officials to get services
from them. At that time only rich and powerful persons were
getting timber and general users were not getting it. We had to
face many legal cases” (R12SSI).
Nine interviewees, three from Kataharbari and six from Manasalu CFUG,
reported that the forests were protected against forest fire and shifting cultivation
after community management. As reported by one of the well-off interviewees
from Manasalu CFUG:
“...before the CF, shifting cultivation was also common. After
CF, shifting cultivation has been stopped and forest fire has been
controlled. Now the forest has been well protected and we are
also getting benefits” (M19SSI).
Eight interviewees, two each from Kataharbari, Raniswanra, Chisapani and
Manasalu CFUGs claimed that the user group members were voluntarily
participating in various operations such as weeding, cleaning, pruning and
thinning to improve the forest condition. As mentioned by one of the interviewees
from Kataharbari CFUG:
“...after the community forestry, we initiated weeding of forest to
remove unwanted weeds. We did plantation of trees...we did
cleaning and weeding of forest in each block of the forest...all
user group households were voluntarily mobilised” ( 1SSI).
Eight interviewees, five from Kataharbari, two from Chisapani and one from
Manasalu CFUG, explained that user group members affiliated with CFUGs
contributed to tree plantation to improve the forest condition, and to protect it
from landslide, gullies and soil erosion.

The interviewees reflected a consistent opinion that the forests are better managed
and protected against forest fire, illegal felling and encroachment of forest land
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following their handover to the communities. Another reflection was that the CF
provided easier access to forest products than before CF when there were many
bureaucratic hurdles to get forest products. As reported, improved condition of
forests was also contributing to soil and water conservation and to reducing
disaster risks from landslides and gullies. Research participants had an opinion
that the better protected forests enhance resilience of communities by contributing
in soil and water conservation and by protection against disasters such as
landslides and gullies.

8.3.3 Contribution to developing local infrastructure
Seventeen (34%) interviewees from Kataharbari (88%), Raniswanra (58%),
Chisapani (12.5%) and Manasalu (9%) CFUGs reported that the CFUGs were
contributing to construction and renovation of local infrastructure through cash
contribution, mediating external institutions for their support, voluntary
mobilisation of user group members and by providing forest products. The
interviewees were seven from well-off, five from medium, two from poor and
three from very poor households. Many examples related to the contributions of
CFUGs to local community development have already been described in previous
chapters (section 7.2.3 and 8.2.3).

Nine interviewees, four from Kataharbari and five from Raniswanra CFUG,
reported that the CFUG was supporting local communities in establishing and
renovating drinking water systems and protection of water sources. As explained
by one of the interviewees from Kataharbari CFUG:
“...our CF is supporting the installation and renovation of
drinking water project. The contribution was in maintaining
wells, purchasing water pipes, water source protection,
construction of water tanks” (K5SSI).
Eight interviewees, six from Kataharbari and two from Raniswanra CFUG,
highlighted the contribution of CFUGs in providing funds, approaching other
agencies for their contribution, and voluntary mobilisation of user group members
in road construction. As described by one of the interviewees from Kataharbari
CFUG:
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“...forest user group members did support road construction in
different places...we spent more than 250,000 Rs for the
construction of this road last year” (K1SSI).
Five interviewees, two from Raniswanra, one from Chisapani and two from
Manasalu, reported the contribution of CFUGs in providing furniture and timber
for the construction, renovation and improvement of the facilities of local schools.
Three interviewees from Raniswanra CFUG described that the CFUG had spent
its resources in the construction of a community house where local community
can organise social events.

The financial records and audit reports of Kataharbari and Raniswanra CFUGs
showed that one of the largest contributions of the CFUGs was to local
infrastructure development activities. As documented in the records, the
Kataharbari CFUG had spent over 37 percent of its income on local infrastructure
development activities in the seven years period from 2004 to 2011 (Appendix
20.1). The average expenditure of Raniswanra CFUG on infrastructure
development activities was about 30 percent in the five year period from 2006 to
2011 (Appendix 20.2). According to a monitoring report of the DFO, the total
annual expenditure on infrastructure and community development activities by
CFUGs in Lamjung district in 2011 was 63.58 percent of the total annual
expenditure of 9.5 million NRs (DFO, 2012a).

In summary, CFUGs contribute to local infrastructure development activities such
as renovation and construction of roads, drinking water projects, schools and
community buildings. The CFUGs were successful in voluntarily mobilising local
user group members, and in leveraging a large proportion of internal resources for
local development activities required for climate change adaptation. However, as
described in following sections (8.3.5 and 8.4) the local infrastructure
development activities were the priority of well-off households and as reported by
poor households the committee members are investing CFUG resources on their
priority activities at the cost of immediate needs to support adaptation needs of
poor households.
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8.3.4 Income and economic services
Thirteen (26%) interviewees from Kataharbari (50%), Raniswanra (50%), and
Manasalu (14%) CFUGs claimed that the CFUGs were supporting user group
members in income and economic development activities. The interviewees
expressing this opinion were six from well-off, four from medium, two from poor
and one from very poor wellbeing groups. As reported by the interviewees, the
CFUGs were generating incomes from various sources such as: (i) sale of forest
products; (ii) fees, fines and penalties; (iii) interest from loans; (iv) donations and
grants; (v) renting out office space and facilities; and (vi) by operating microenterprises such as saw mill and furniture industries. According to the DFO, the
total annual income of CFUGs in Lamjung in 2011 was 5.78 million NRs from
the sale of forest products (79%), interest from loans (7%), membership and
renewal fees (7%), grants and donations (6%), and fines and penalties (1%) (DFO,
2012a).

Interviewees claimed that the CFUGs were circulating the income among user
group members by providing low interest loans for income generating activities.
As explained by one of the interviewees from Kataharbari CFUG:
“...CFUG invests its income in income generating activities for
user group members. The fund has been distributed as a loan for
various activities such as goat keeping, poultry and vegetable
farming. The interest is two percent per month. We also provide
interest free loan to some poor members for one year period”
(K1SSI).
Interviewees who were CFUG executive committee members claimed that the
CFUGs were investing their income into income generating activities. However,
most of the very poor and poor interviewees claimed that they were not aware of
the amount accumulated in the CFUG account, and the fund was not being
invested in their favour. As explained by very poor and poor participants in a
FGD in Raniswanra CFUG:
“...we don't know how much money is in CFUG account. When
we ask how much money CFUG has in the account they respond
by asking why do you need to know this? We would like to know
how much money is in the fund and ...we need easy and low
interest loan for income generation” (FGDR4).
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District level reports and CFUG records showed that the total investment of
CFUGs in income generating activities was very low. According to the DFO, the
total annual investment of CFUGs into income generating, livelihood
improvement and micro-enterprise related activities in 2011 was only 3.53 percent
of total expenditure NRs 9.5 million (DFO, 2012a).

Eleven interviewees (three well-off, three medium, three poor and two very poor)
from Manasalu CFUG reported that the collection of medicinal herbs in the high
altitude range lands of the CF was one of the sources of income. As reported by
one of the well-off interviewees and a founder member of the CFUG:
“...many people of this village go to collect herbs in the high
altitude mountains. In the past collection of Niramasi (a
medicinal herb) was common. Now, as they said, it is decreasing.
In the last 5-6 years collection of Ban Lasun (a medicinal herb)
is common. It is a major source of income” (M3SSI).
As reported, almost all adult members from the village collected medicinal herbs
in the rainy season, spending 7-15 days in the high altitude areas. As mentioned
by one of the poor interviewees:
“...I went to collect herbs last year. I just spent two days and
returned back due to altitude sickness...My husband went there
twice. He did collect more” (M10SSI).
The interviewees also reported that the collection of medicinal herbs was not well
regulated, and there was also a misuse of money collected from the sale of
medicinal herbs. As described by one interviewee on the executive committee of
the Manasalu CFUG:
“...we have some medicinal herbs in our community forest. If are
able to sell them we can collect some funds...We have to control
illegal collection and trade of medicinal herbs...illegal trade is
common due to weakness of users’ committee, lack of awareness
among user group members and lack of monitoring by the
government” (M22SSI).
The collection and use of various forest products was directly contributing to the
livelihoods of the community. In summary, the CFUGs were generating a large
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amount of income from various sources, mainly from the sale of forest products.
Committee members claimed that income was being distributed among user group
members for income generating activities. However, expressions of very poor
households and records of fund distribution show that the CFUGs were allocating
a very small amount of their funds to poor households for income generating and
livelihood improvement activities. There is a high potential of CFUGs to utilise
the income generated by the CFUGs in addressing adaptation needs of local
communities. If the funds are utilised in a proper way, CFUG have a potential to
contribute matching funds to the external resources to implement community level
adaptation plans. As described by Devereux (2001) and Pierro & Desai (2008)
financial capital like cash flows, access to credit and insurances are major sources
of social protection and “safety nets” to poor people for adaptation purposes.

8.3.5 Environmental services
Five (10%) interviewees from Kataharbari CFUG claimed that the CFUG is
contributing to the provision of various environmental services such as landslide
control and soil conservation, water source conservation and gully control
activities. As explained by an interviewee from Kataharbari CFUG:
“...we brought gabion wires to make a retaining wall to control
landslides. We are doing tree plantation in the landslide prone
and barren areas...CFUG is conserving soil and protecting
water sources” ( 5SSI).
Interviewees from Raniswanra and Chisapani CFUGs mentioned that they had
serious landslide problems in their residential areas, farmlands and inside the
community forests. However, they were not able to receive support from any
institutions, including CFUGs, to control landslides. As reported by the
participants in a FGD in Raniswanra CFUG:
“...we are facing problems of landslides. We always are in stress
due to landslide and flood. But we haven't received any support
either from the CFUG or from VDC or other offices to control
it” (FGDR4).
Similar experiences were reported by the participants of a FGD in Chisapani
CFUG. As explained:
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“...there are landslides inside the community forest and in the
farmlands. There is a threat to landslide in the place where we
are living now.... CFUG is not doing anything to control
landslide...in the rainy season we have to leave our house and
stay overnight in the public places” (FGDC1).
One of the district level interviewees related to the forestry office reported that the
community forests are contributing to the protection of river banks, water sources
and landslide prone areas by declaring these areas as protection zones inside the
community forests. As described:
“...community forests are contributing in water source protection
and conservation of vulnerable areas...we delineate protected
areas such as river banks and landslide prone areas inside the
forests where harvesting of forest products is not allowed”
(D4SSI).
In summary, the CFUGs were contributing to environmental services such as
landslide control by protection and soil conservation, water source conservation
and gully control activities. It was also revealed that the contributions were
mainly in communal lands. However, the contribution mentioned by the
interviewees was very low when compared against the extent and severity of
demands for landslide control, water source protection and other environmental
services, especially for the very poor households living close to landslide prone
areas.

8.3.6 Grazing of livestock
Nineteen (38%) interviewees (well-off, 5; medium, 6; poor, 5; and very poor 3)
from Manasalu CFUG reported that the CF was supporting them by allowing
livestock grazing in the forests. Livestock rearing was one of the major
occupations in this community. According to the CFUG records, there were 1,188
livestock, including 910 sheep and goats, 200 buffaloes and 77 cows, with 120
household members of the CFUG in 2008 (Manasalu CFUG, 2008). In addition to
this, there were 2,118 sheep and 710 goats under the transhumance pastoral
system managed by seven owners in the Ghermu VDC in 2010 (DVO, 2010).

As reported by the interviewees grazing was allowed free of cost for the
households with small numbers of livestock, however the owners of transhumance
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pastoralists (Bhedi Goth) had to pay fees according to number of grazing animals.
As reported by one of the interviewees:
“...grazing of sheep and goat is allowed...it was free of cost but
from this year community forest user group is collecting 5 Rs per
tail of sheep or goat from pastoralists for grazing” (M4SSI).
However, the transhumance pastoralists reported that they were facing various
problems in grazing livestock in the community forests in recent years. One of the
pastoralist interviewees mentioned:
“...we have problems in grazing animals in the community
forests. Some CFUGs allow grazing and ask money from us....in
some CFUGs they don’t allow...we have to follow whatever they
say...we can’t stop this practice as it is our identity and an
indigenous system” (M9SSI).
A majority of interviewees from Manasalu CFUG reported that they were happy
with grazing facilities inside the community forests. However, some interviewees
also raised some concerns about impacts of grazing on natural regeneration and
soil erosion. As reported by an interviewee:
“...when the Goths (transhumance herders) come down to the
village they graze animals around the villages and in the forests.
There is a big impact of grazing in the forests as they destroy
small plants and seedlings and cause soil erosion from their
movement in the forests” (M17SSI).
The district level interviewees related to veterinary and forest offices had
contradictory views about grazing of livestock inside the forests. The interviewee
related to the district level veterinary office claimed that grazing should be a part
of forest management, considering the contribution of livestock to food security:
“...we have a conflict between veterinary office and forest office.
Veterinary office considers grazing a part of forest management
and livelihoods... whereas forest office considers grazing as a
problem rather than promoting rotational grazing in the policy
and practice” (D5SSI).
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However, according to a district level interviewee related to the forest office,
grazing was considered as a problem in forest management unless managed in a
scientific way:
“...Bhedi Goth is considered as an indigenous practice and
cultural identity of Gurungs. But uncontrolled grazing has a very
big impact on regeneration and plantations...we can manage it
through a concept of rotational grazing. But this practice has not
been initiated in this district” (D6SSI).
The results showed that livestock rearing and transhumance pastoralism was one
of the major livelihood strategies of local communities living in high altitude
areas (as indicated by data from Manasalu CFUG). Livestock rearing was based
on grazing, and the CFUGs are providing grazing facilities for local communities.
However, there were conflicting interests in the management and regulation of
livestock grazing in the forests, between livestock herders and CFUG members,
and between officials responsible for the management of forests and livestock.
Although livestock rearing and transhumance pastoralism was an indigenous
practice and cultural identity of Gurung communities, interviewees reported that
livestock grazing has not been considered as part of forest management plans of
the CFUGs.

8.3.7 Support in disasters and emergencies
Five (10%) interviewees, four (33%) from Raniswanra and one (5%) from
Manasalu CFUG, reported that the CFUGs were supporting user group members
in emergencies such as natural disasters. Interviewees also highlighted the
contribution of CFUGs in providing stretchers to carry emergency passengers to
the nearby service centres. All the interviewees (four well-off and one medium)
were in decision-making positions of the CFUGs. As explained by one of the
interviewees from Raniswanra CFUG:
“...we provide support to the families with natural disasters such
as landslide, flood or fire. We did support some members who
couldn’t afford their medical costs. We have purchased
stretchers to carry emergency passengers from the village to the
nearby medical clinics and hospitals” (R11SSI).
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A review of the constitutions and forest operational plans of the CFUGs revealed
that three CFUGs (Kataharbari, Raniswanra and Chisapani) had a provision to
invest CFUG funds in relief works related to natural disasters. Three CFUGs
(Kataharbari, Raniswanra and Manasalu) provisioned a certain amount of timber
free of cost to the families suffering from disasters (Appendix 21). However, no
one interviewed reported that they received such support. One of the poor
interviewees mentioned that they did not receive relief support from any
organisations, including the CFUG, when their livestock were killed by
thunderstorm. As reported:
“...when my ox and buffalo died from thunderstorm I didn't get
support from any institutions and offices. We filed applications
on administration office and Red Cross, CFUG and VDC but
didn’t get any support” (C2SSI).
The results revealed that the CFUGs had a policy provision to support user group
members in disasters and emergencies. Some of the committee members of
CFUGs also claimed that CFUGs were providing services in disasters and
emergencies. However, most of the interviewees, mainly very poor and Dalits,
denied that they were getting such services from CFUGs and other local
institutions.
8.3.8 Strengthening social capital and women’s empowerment
Eight (16%) interviewees, four each from Kataharbari (50%) and Raniswanra
(33%) CFUGs claimed that the CFUG was contributing to creating awareness
among user group members on forest protection and management, environment,
women’s empowerment and in strengthening user group networks. The
interviewees (five well-off, two medium and one from poor wellbeing groups)
were all in decision-making positions of the CFUGs. The interviewees described
that the CFUGs provided them with an opportunity to work in different positions
of the CFUG, and to develop their leadership capacity and confidence. As
explained by one of the interviewees from Kataharbari CFUG:
“...first I worked as a treasurer, then I become vice chair for
another term, and another three terms I worked as a
chairperson of the CFUG...many women have proved that
women can run local institutions very effectively” ( 1SSI).
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Another interviewee from Kataharbari CFUG related that the CFUG built her
capacity and provided a foundation for a job where she was currently working:
“...I am now working as an assistant secretary of the VDC. I got
this job based on my previous experience of working as a
secretary of CFUG and cooperative. When I get opportunity to
work for CFUG, I got very good experience and it helped me to
get this job now” (K8SSI).
However, many interviewees also reported that the capacity building and
leadership enhancement opportunities were limited to certain persons in the
community. As described by one woman from Kataharbari CFUG who was in key
decision-making positions of more than 16 institutions in the last 15 years of her
career as a social worker:
“...I have been in many positions of the institutions. I have been
the secretary of women’s group, chairperson of CFUG,
chairperson of drinking water committee, management
committee member of irrigation committee, chairperson of VDC
level women’s network, secretary of another mothers’ group,
advisor, former treasurer and chairperson for a cooperative,
advisor and former secretary of child welfare committee,
chairperson of seed promotion group, committee member of
another cooperative and financial committee member of a higher
secondary school. At the district level, I am a treasurer of bee
keeping association, vice chairperson of agriculture business
cooperatives and secretary of a district based NGO” ( 5SSI).
The above quote illustrates that local institutions are providing exposure and
platforms to enhance leadership for limited persons in the community. For the
reasons of experience, education and readiness to contribute, poor and Dalits are
excluded from leadership positions.

Three interviewees from Kataharbari CFUG claimed that the CFUG had initiated
a practice to annually reward its members who demonstrate outstanding
contributions throughout the year. One of the interviewees described that:
“...I had been felicitated by three local groups; CFUG, one
government office and one district level NGO considering my
outstanding performance in income generation, leadership and
group mobilisation” ( 5SSI).
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Interviewees also claimed that CFUGs have the largest network of user groups in
the country. As claimed by one of the interviewees affiliated with the CFUG and
its network for the last 14 years, affiliation with Raniswanra CFUG and its
network provided him with a high level of recognition and motivation to continue
work in the social sector. As described:
“...CFUGs have a nationwide network. Wherever we go in the
country we get respect from user group members. This is the
largest network and has the largest constituency of all political
parties and civil society organisations. I feel proud to be a part
of this network” (R12SSI).
Interviewees from Kataharbari CFUG highlighted that the formation of a womenonly committee had initiated activities related to social and economic
empowerment of women, poor, and marginalised communities. Three
participants, two well-off and one medium, who were in decision-making
positions of Kataharbari CFUG, claimed that the women-only committee was
successful in designing and implementing CFUG activities in favour of women.
The progress of the women-only committee was highlighted as: (i) recognising
women as household heads for representation in the general assembly of the
CFUG; (ii) initiatives to provide loans to women as applicants, whereas in the past
it was mandatory for applications to come from males; (iii)

initiatives of

wellbeing ranking and poverty reduction activities; (iv) the initiative of rewarding
one man and one woman annually for their outstanding contribution for the CF,
where it was only for males in the past; and (v) introduction of incentives for
couples who adopt permanent family planning measures after two children.
Almost all interviewees reported that there was a need to raise awareness and
build capacity of user group members with respect to climate change and its
impacts, and that CFUGs should raise awareness of user members of climate
change mitigation and adaptation strategies.

In summary, CFUGs have created platforms to develop awareness, knowledge,
experience and leadership capacity of community members, mainly women
affiliated with CFUGs. However, it has been reported that these opportunities
were limited to certain well-off and high caste women who already had exposure
and capacity in managing local institutions.
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8.3.9 Pro-poor investments and contribution to poverty reduction
Eight (16%) interviewees from Kataharbari (37.5%) and Raniswanra (42%)
CFUGs claimed that the CFUG was contributing to poverty reduction programs
by: (i) performing wellbeing ranking of user group households, and thus
differential prices of timber for different wellbeing groups; (ii) providing interest
free or low interest loans to support income generating activities of poor
households; and (iii) providing discounted membership fees for poor and very
poor households. As described by one of the interviewees from Kataharbari
CFUG:
“...our CFUG is doing poverty alleviation programs. We did
wellbeing ranking and fixed different prices of timber for
different wellbeing groups. We provide interest free loan to poor
members for income generation” ( 2SSI).
In contrast, 10 very poor and poor interviewees, two from Kataharbari, four from
Raniswanra and four from Chisapani CFUGs, reported that none of their
households had received forest products at discounted rate. Rather the
interviewees claimed that they were not able to receive a loan from the CFUG
even in emergencies, many households were excluded from the membership and
the poor and Dalits were not in decision-making positions of the CFUGs.

In summary, CFUGs practice wellbeing ranking and mention pro-poor provisions
in their policy provisions. The committee members of CFUGs also claim this
contribution. However, these contributions appear to be negligible, and do not
comply with mandatory provisions stated in the community forestry policy of
Nepal. The contribution of CFUGs to poverty reduction and affirmative action has
been further discussed in detail in the following section.

8.3.10 Summary of responses
The response from the interviewees on the contribution of CFUGs to supporting
climate change adaptation has been summarised in Table 52. The responses are
presented according to wellbeing status and CFUG of the interviewees.
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Table 52 - Responses of interviewees on ongoing contribution of CFUG for
climate change adaptation

Medium
(n=13)

Poor
(n=13)

Very
poor (n=12)

Kataharbari
(n=8)

Raniswanra
(n=12)

Chisapani
(n=8)

Manasalu
(n=22)

Forest products to support
livelihoods
Protection and management of forest
resources
Contribution in developing local
infrastructure
Income and economic services
Environmental services
Grazing of livestock
Support in disasters and emergencies
Strengthening social capital and
women empowerment
Pro-poor investments and
contribution in poverty reduction

Percentage of
responses according to
CFUGs

Well-off
(n=12)

Responses of interviewees

Percentage of
responses according to
wellbeing groups

75

77

62

92

75

67

75

82

100

62

38

17

88

50

50

45

58

38

15

25

88

58

13

9

50
17
42
33

31
8
46
8

15
15
38
0

8
0
25
0

50
63
0
0

50
0
0
33

0
0
0
0

14
0
86
5

42

15

8

0

50

33

0

0

42

15

8

0

38

42

0

0

Source: Analysis of interviewees

The compilation of responses revealed that the contribution of CFUGs in
supplying forest products was considered as one of the major roles in supporting
communities for climate change adaptation. This contribution was recognised by
76 percent of the interviewees from all wellbeing groups and CFUGs. However,
other contributions varied according to wellbeing status and location of
interviewees according to their CFUGs. For instance, very poor and poor
interviewees reported very limited support from CFUGs in supporting them in
adapting to the impacts of climate change. More specifically, all very poor (and
also most of the poor) interviewees reported that CFUGs did not support them in
providing environmental services, or at the time of disaster and emergencies, did
not assist in strengthening social capital and pro-poor investment, and did not
appeared to contribute to poverty reduction. The summary presented in Table 52
also shows that very few poor and very poor interviewees recognised the ongoing
contribution of CFUGs to support them in disasters and emergencies, in women’s
empowerment and poverty reduction related activities.

Protection and management of forest resources, and the contribution of CFUGs to
local infrastructure development was recognised by most of the interviewees from
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Kataharbari CFUG (88%) followed by Raniswanra (58%), Chisapani (12.5%) and
Manasalu (9%) CFUGs. The contribution of CFUGs in providing environmental
services was only recognised by the interviewees (63%) of Kataharbari CFUG
where the contribution appeared to be in strengthening social capital. The
contribution of CFUG to poverty reduction was only recognised by the
interviewees from Kataharbari and Raniswanra CFUGs. Grazing of livestock
inside the forests was recognised as a contribution of CFUGs by 86 percent of
interviewees from Manasalu CFUG, where livestock rearing is one of the major
sources of livelihoods.

8.4 Implementation status of pro-poor and affirmative actions
The implementation status of major pro-poor, gender responsive and governance
related provisions were assessed in each CFUG. The assessment and analysis was
based on the provisions described in the revised community forestry guideline
2009, a mandatory policy document for community forestry in Nepal (GoN,
2009). As discussed in Chapter 3, the community forestry guideline was revised in
2009 to make community forestry more transparent, participatory, inclusive,
gender friendly and pro-poor. Although the notion of revised CF guideline was to
ensure social inclusion and to enhance pro-poor outcomes of community forestry,
the provisions were equally important for CFUGs, to enhance adaptive capacity,
and to empower and to equip vulnerable communities for climate change
adaptation. Some of the major provisions of the revised CF guideline have been
used as indicators in measuring the effectiveness of CFUGs in the following
sections.

8.4.1 Implementation of pro-poor provisions
As per the revised CF guideline, the CFUGs are supposed to carry out: (i)
wellbeing ranking of CFUG households; (ii) preparation and implementation of
community level livelihood improvement plans; (iii) allocation of part of CF land
for income generating activities; (iv) allocation of at least 35 percent of their
income for pro-poor activities; and (v) declaration of pro-poor support
mechanisms in the annual plan. However, an assessment of the implementation
status of pro-poor provisions according to the revised CF guideline, revealed that
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the CFUGs were not following most of the pro-poor provisions mentioned in the
CF guideline (Table 53).

Table 53 - Implementation status of pro-poor provisions mentioned in the
revised community forestry guideline
Major provisions
1.Wellbeing ranking of CFUG
households
2. Preparation and
implementation of livelihood
implementation plan
3. Allocation of CF land for
income generating activities of
poor
4.Allocation of at least 35 percent
of CFUG income for pro-poor
activities
5. Declaration of kind and cash
contribution for poor in the
annual plan

Implementation status in different CFUGs
Kataharbari Raniswanra Chisapani Manasalu
Yes

Yes

Yes

Yes

No

No

No

No

No

Nominal
amount of
interest free
loan allocated
to poor
No

No

No

No

No

No

No

No

No

No

Source: analysis of CFUG records and validated in interviews and FGDs.

The results revealed that the CFUGs had carried out wellbeing ranking and
reported the outcomes in their constitutions or forest operational plans CFUGs
(Appendix 21). However, there was no use of wellbeing ranking in pro-poor
allocations. Although Kataharbari CFUG had initiated distribution of interest free
loans to very poor households for income generating activities, the total allocation
of resources for this purpose in the last seven years from 2004 to 2011 was only
4.3 percent (Appendix 20.1). Similar practices of resource allocations were not
initiated in other CFUGs.

In regard to the pro-poor policy provisions, categorisation of households
according to wellbeing status was opposed by some interviewees and participants
of FGDs. As described by an interviewee from Kataharbari CFUG:
“...now some rich people are asking what the benefits of CF are
for well-off households as we do equal contribution in the
CFUG...all the benefits from the government and VDCs are
allocated to Dalits, Janajaties, and poor but there is nothing for
well-off” (K2SSI).
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Some participants of a FGD in Kataharbari CFUG challenged the implementation
of pro-poor provisions mentioned in the CF guideline. As explained:
“...we are not in favour of wellbeing ranking and differential
prices of forest products for different wellbeing groups... as rich
has to contribute equal in the CF, the price of forest products
should be same for all” (FGD 1 and FGDK2).
One of the interviewees from Raniswanra CFUG mentioned that there were
different views among user group households regarding implementing a policy to
fix different rates of forest products for groups according to their wellbeing status.
As reported:
“...some people say there should be different prices of forest
products according to wellbeing status. But others say the poor
are earning a lot why do they need subsidy? So this policy is not
implemented yet” (R7SSI).
One of the district level interviewees related to a forest service provider agreed
that the policies related to pro-poor resource allocations were not under
implementation. As mentioned:
“...the provisions of CF guideline are not implemented in most of
the CFUGs in this district. As per the guideline 35 percent of CF
income should invest in poverty reduction. But it is not
happening in this district” ( 6SSI).
8.4.2 Implementation of gender responsive provisions
The revised CF guideline includes many gender responsive provisions, such as
ensuring participation of women as members of CFUGs, at least 50 percent
women in executive committees and key positions such as chairperson or
secretary, and involvement of women in making spending decisions of the CFUG.
The implementation of five gender responsive indicators provisioned in the
revised CF guideline was assessed in four CFUGs (Table 54). It was found that
most of the provisions were not implemented by the CFUGs, although the
implementation of the guideline has been considered a mandatory policy
provision. As reported, four out of five provisions have been implemented in
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Kataharbari CFUG, as there was a women-only committee in this CFUG for more
than a five year period.
Table 54 - Implementation status of gender responsive provisions mentioned
in the revised community forestry guideline
Implementation status in different CFUGs
Major provisions
1. Include name of both man and
woman as household head as
members of CFUG
2. Participation of two members of
each household (one man and one
woman) in the decision-making
process of users group for e.g.,
general assemblies.
3. At least 50 percent women in the
users committee
4. Women must be either chairperson
or secretary of the CFUG
5. Bank accounts to be run by
chairperson, secretary and treasurer
and there should be at least one
woman in cheque signing authority

Kataharbari

Raniswanra

Chisapani

Manasalu

Yes

No

No

Yes

No

No

No

No

Yes

No

No

No

Yes

No

No

No

Yes

No

No

No

Source: Analysis of CFUG records, validated in interviewees and FGDs.
8.4.3 Implementation of governance related provisions
The major governance provisions mentioned in the revised CF guideline were
related to participation of all user group members in the decision-making process,
transparency

in

decisions,

benefit

sharing

and

financial

management,

accountability of committee members towards weaker groups of CFUG members,
and accountability of DFO staff in monitoring of CFUGs. Table 55 presents the
implementation status of governance related provisions by CFUGs.
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Table 55 - Implementation status of governance related provisions mentioned
in the revised community forestry guideline
Implementation status in different CFUGs
Major provisions

2.
3.

4.
5.

6.

7.

1. Proportionate representation of poor,
Dalits, women, indigenous nationalities in
the user committees of CFUG
2. Inclusion of committee members from all
villages (toles) of CFUG households
3.Organise public audit by all CFUGs at
least once a year ensuring participation of
poor, Dalit and women.
4. Appointment of auditor from general
assembly of CFUG
5. Users’ committee is only allowed to spend
money according to the annual plan
approved by general assembly of users’
group
6. CFUGs should report to DFO and other
service providers about the progress of
livelihood improvement program.
7. Committee members are considered as
equivalent to officers bearing public
positions

8.

8. DFO should approve constitutions and
operational plans within 30 days of
application submission. The office should
provide a written explanation in case of
any delay
9. 9. Range post, Ilaka office or DFO must visit
all CFUGs once a year and monitor CFUG
activities
10. 10. Do not allow contractors in the CFs to
collect forest products
11. 11. Include poor as a new member either
free of cost or at subsidised membership
fees

Kataharbari

Raniswanra

Chisapani

Manasalu

No

No

No

No

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Committee
members
not aware
of the
provision
Not in
practice,
members
not aware

Committee
members
not aware
of the
provision
Not in
practice,
members
not aware

Committee
members not
aware of the
provision
Not in
practice,
members not
aware

Committee
members
not aware
of the
provision
Not in
practice,
members
not aware

Not in
practice

Not in
practice

Not in
practice

Not in
practice

Not
applicable
No

Not
applicable
Provided
nominal
subsidy to
some poor
households

Not
applicable
No

Not in
practice
No

Source: Analysis of CFUG records, interview transcriptions and FGDs.

Table 55 shows that the CFUGs were not successful in implementing most of the
governance related provisions. The only provision implemented by all CFUGs
was the representation of committee members from different clusters or toles of
CFUG households.

There were many obstacles reported and observed in implementing pro-poor,
gender friendly and governance related provisions. Most of the very poor and
poor interviewees reported that they were not familiar with the provisions, and not
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even aware of the revised CF guideline. As mentioned by one of the poor
interviewees from Chisapani CFUG:
“I don’t know any provisions on pro-poor allocation of
resources and other provisions related to poverty reduction. It
may be in the document but we haven’t heard that” (C1SSI).
Another very poor interviewee from Raniswanra CFUG had a similar opinion
“...CFUG is not providing support for income generating activities of poor. It has
not done this yet in our users group” (R5SSI).

A similar story was told by a poor woman from Raniswanra CFUG:
“...CFUG is collecting money from various sources, but when I
requested loan last year when I had a problem in school
admission of my daughter they didn’t provide even 5,000 Rs.
They said we don’t provide loan outside the committee
members” (R10SSI).
One of the interviewees and also a committee member of Raniswanra CFUG
mentioned that:
“...the CF guideline has not been implemented in our CFUG.
Nobody is claiming the provision of guideline. Poor are not
aware about the provisions and don’t participate in the
meetings, although there are many provisions for poor” (R7SSI).
The situation reflected the fact that the benefit sharing mechanism in the CFUGs
was decided by elite and powerful members of the CFUGs. Rather than the
implementation of pro-poor provisions guided by the revised guideline, an ad hoc
and monopolised practice was indicated by the interviewees.

In contrast to the policy provision of providing new membership to poor either
free of cost or at a subsidised rate, most of the very poor interviewees and
participants of a FGD from Chisapani, and some interviewees from Raniswanra
CFUG reported that they were compelled to pay high entrance or membership
fees for a new membership. As described by FGD participants and very poor and
poor interviewees from Chisapani CFUG, all the very poor and poor Dalit
316

households were first excluded from their membership and were included later
with high membership fees. As explained by the participants of the FGD:
“...initially Dalits were not included in the community forest
users’ group. When they formed users group they only included
upper caste people and the community forest was handed over to
them. Then they excluded us using any forest products from the
forest. After some years we demanded that we should also be a
user group member. Staff from forest office also said that those
living around the forest should be the member of users group.
Then they decided to include us as new member households and
asked 4,000 Rs from each household as membership and
entrance fees. Then some Dalit households paid money and
become a member. When the committee members received
money they didn’t deposit it in the user groups’ account rather
they distribute money among themselves. Some Dalit households
are still not included as user group members because they are
not able to pay membership fees. Dalits are living in this place
historically together with others but they are excluded from use
rights of the forest” (FGDC1).
This shows that membership of the CFUG based on caste and wealth-based power
remained in the society. Another poor interviewee from Raniswanra CFUG
claimed that she was compelled to pay a high membership fee for a new
membership of Raniswanra CFUG when she migrated to the Besi area from the
uplands. As she described:
“...CFUG asked membership fee for new members is 10,000 Rs.
This is a very big amount for poor households...rather than
providing subsidies they are collecting large amount of money
from poor households” (R10SSI).
The scenario reflects a systematic exclusion of poor and powerless communities
from their membership to CFUGs. The exclusion process practised by Chisapani
CFUG was against the community forestry policies, and also against the
provisions of human rights. In the name of management of community forests and
equitable benefit sharing through collective action, some members of the society
had used their caste, class and gender-based power, and feudal legacies to exclude
other members.
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The district level interviewees related to forest offices agreed that the major
provisions of the revised community forestry guideline were not implemented by
most of the CFUGs, and the concerned authorities were also not able to enforce
the implementation. As mentioned by an interviewee related to a district forest
office:
“...Community forestry guideline is not implemented by the
groups in this district...majority of the community forests are
passive. The activity of user groups is focused on grasping
benefits. There are only 8-10 CFUGs in the district that operate
according to the concept, policy and provisions of community
forestry” (D6SSI).
The same interviewee further mentioned that the governance of community
forestry user groups was very weak, and many groups were controlled by certain
numbers of elites. As he described:
“...40-50 percent of CFUGS are run by a single man, 10-20
percent groups are being managed by 4-5 persons and there
might be only 10 percent CFUGs where there is participation of
all user group members....in the past only the government staff
were involved in corruption but now user group members are
also involved in corruption” (D6SSI).
The statement indicated that the government office was not capable enough to
control the elite domination in the community forests, and that corruption had
been further institutionalised in society. Another interviewee related to a forest
office also mentioned that there was elite domination, political interference and
thus misuse of resources in many CFUGs in the district. As described:
“...there is elite domination in most of the CFUGs. There is also
interest of political parties in the election of committee members.
Those who are in the committee try to misuse resources. There is
no adequate monitoring from forest office” (D4SSI).
The district level interviewee from the government office further stated that poor
households were expecting the government to play a role in delivery of pro-poor
provisions, however the local elites were limiting access of government officials
to poor households. As he said:
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“...there is elite domination in the CFUGs; poor and
marginalised are expecting the role of government to implement
pro-poor provisions. But the elites have political
protection...Local elites don’t allow government in outreaching
benefits and services to the poor people.” (D4SSI).
The situation shows that the delegation of forest management authority from the
government to local communities is not inevitably a solution. The government
became passive following the handover of forests to the community, and allowed
control to be assumed by others. Government staff were found to lack the capacity
or enthusiasm to understand local power dynamics and empowerment of
marginalised communities. Thus, the local elites were using their social, economic
and patriarchal power to gain additional benefits from the CF, to exclude
historically powerless households, and to sustain and continue dependency and
unequal power relations.

The survey data revealed that over three quarters (77%) of respondents were
either satisfied or very satisfied with the current roles and functions of the
CFUGs, while about 16.5 percent of respondents expressed their dissatisfaction
about the overall functions of CFUGs. However, Pearson’s Chi-square test
showed that the satisfaction of respondents about the current functions of CFUGs
had a significant relationship with their wellbeing status (p < 0.01). The analysis
showed that all the well-off and 86 percent of medium respondents were either
very satisfied or satisfied. Meanwhile, 27.5 percent of poor and 62.5 percent of
very poor respondents were not satisfied with the functions of the CFUGs (Table
56). The level of satisfaction of respondents had no association with location in
different CFUGs (p > 0.05).
Table 56 - Respondent’s satisfaction with roles and functions of CFUGs
Level of satisfaction

No. of responses according to wellbeing groups
Well-off Medium
Poor
Very poor
Total (n=133)
(n=38)
(n=50)
(n=29)
(n=16)

Very satisfied

25

12

2

0

39 (29.32%)

Satisfied
Neutral
Not satisfied
Very dissatisfied

13
0
0
0

31
3
4
0

17
2
8
0

3
3
7
3

64 (48.12%)
8 (6.02%)
19 (14.29%)
3 (2.25%)

Source: Analysis of survey data
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8.5 Changes required in CFUGs to enable pro-poor adaptation
Research participants, in general, highlighted that the CFUGs could be one of the
potential institutions to enable local communities for climate change adaptation.
The survey data revealed that over 84 percent of respondents perceived very high
or high potential for CFUGs to enable rural communities for climate change
adaptation. Only 15 percent of respondents reported reduced potential for CFUGs
to act as local institutions for climate change adaptation. Pearson’s Chi-square test
showed that the opinion of respondents about the potential of CFUGs had a
significant relationship with their wellbeing status (p < 0.01). The analysis
showed that almost all well-off (97%) and 94 percent of medium respondents
choose very high or high potential, while 37.5 percent of very poor respondents
choose less potential for CFUGs to perform as local institutions to assist
communities in change adaptation (Table 57).
Table 57 - Respondent’s perception of potential of CFUGs to enable climate
change adaptation
Potential

No. of responses according to wellbeing groups
Well-off Medium
Poor
Very poor
Total (n=133)
(n=38)
(n=50)
(n=29)
(n=16)

Less

0

0

0

6

6 (4.51%)

Medium
High
Very high

1
20
17

3
37
10

5
23
1

6
4
0

15 (11.28%)
84 (63.16%)
28 (21.05%)

Source: Analysis of survey data

However, the participants suggested various changes in policies, strategies,
approaches and governance of CFUGs to enable them to be effective local
institutions for climate change adaptation. The major changes suggested by
research participants are grouped as: (i) improved governance; (ii) focus on propoor livelihoods; (iii) strengthening and leveraging social capital; (iv) contribution
to food security; (v) contribution to reducing disaster risks; (vi) external
coordination and policy influence; (vii) secured ownership. Figure 24 presents a
summary of changes required in CFUGs to enable climate change adaptation.
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Changes required in the CFUGs to enable climate change adaptation

Improved
governance

-

Focus on pro-poor
livelihoods

- Allocation of resources
- Awareness of pro-poor policies
- Changing mindset

Transparency of policies, budget & decision
Participation
Inclusion in membership & decision making
Responsiveness &
accountability of decision
makers

Strengthening &
leveraging social capital

- Allocation of resources
- Awareness of pro-poor policies
- Changing mindset

Ecosystem services
for food security

- Protection & management of drinking water,
irrigation systems
- Fodder & grazing land for livestock
- Nutrient & agriculture implements
- Income from medicinal herbs
- Soil and water conservation

Reducing disaster
risks

- Conservation of soil & water
- Control landslide, flood & gullies
- Water source protection

External linkages &
coordination

- Access to & mediation of services & technology
- Revision of CF policies for clear mandate on
adaptation
- Support on vulnerability analysis
- Appropriate strategies & activities for adaptation

Secured ownership

- Less interference of government on autonomy of
CFUG
- More assured tenure rights
- End traditional ownership issues & promote
inclusion of marginalized

Figure 24 - Changes required in the CFUGs to enable climate change
adaptation
8.5.1 Improved governance
Thirty (60%) interviewees from Kataharbari (25%), Raniswanra (75%), Chisapani
(100%) and Manasalu (50%) identified improvement in governance as a key
factor in the effectiveness of CFUGs in enabling the local community in climate
change adaptation. The interviewees were seven from well-off, seven medium, six
poor and 10 very poor wellbeing groups. Half of those interviewees (well-off =2,
321

medium =3, poor=5 and very poor = 5) claimed that the transparency of budget,
decisions and policies was a major area for improvement.

Transparency of decisions and fund management were considered to be the basis
of equitable benefit sharing. According to very poor and Dalit members there is a
need to make user group funds transparent to very poor and Dalit members as the
committee members do not share the fund status of CFUGs with Dalit and
voiceless members. As reported:
“...they don’t share income and expenditure and we are not getting
any benefits. I heard it is deposited in the bank. I think they have
given to someone to use it. They should organise meetings regularly
and have to share income and expenditure status with us.” (C4SSI).
Ten interviewees (one well-off, three medium, one poor and five very poor)
claimed that there was a need to improve participation and inclusion in the
CFUGs for their effectiveness. As reported there was a need to ensure
participation of members from poor, Dalit and all caste and ethnicity in the
decision-making positions of the CFUG. As mentioned by one of the very poor
interviewees from Kataharbari CFUG, participation was their compulsion rather
than their interest. As described:
“...I am a member of CFUG. I do participate in meetings and
assemblies of the group. If I don't participate in the meeting they
charge fine to me…But there is nothing for us from these
institutions” ( 7SSI).
Four interviewees reported that the poor and Dalits were excluded from
membership of CFUGs, and later on when they were allowed to get membership
they were compelled to pay high entrance fees. As explained by one of the poor
and Dalit interviewees from Chisapani CFUG:
“...out of 26 Dalit households in the community, only 11 households
are members in the CFUG. We were not members before and just
get membership from this year...now we have to pay Rs 4,000 per
household for membership as a new member” (C1SSI).
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The interviewees also questioned the responsiveness and accountability of
committee members in including all member households and equitable benefit
sharing from the community forests.

An analysis of the executive committees of four CFUGs revealed that the
participation of well-off, medium, poor and very poor wellbeing groups in the
committees in 2012 was 47, 39, 11, and 3 percent respectively (Table 58).
However, out of 16 members in key positions of executive committees, 56 percent
were well-off, 44 percent were medium, and there was no representation of poor
and very poor households in the key decision-making positions such as
chairperson, vice chairperson, secretary and treasurer.
Table 58 - Participation of different wellbeing groups in the decision-making
positions of CFUGs

Wellbeing status

Well-off
Medium
Poor
Very poor
Total numbers

Total member
households
of CFUGs

Committee
members

122 (30%)
155 (39%)
82 (20%)
43 (11%)
402

18 (47%)
15 (39%)
4 (11%)
1 (3%)
38

Key positions
(Chairperson, vice chair
person, secretary and
treasurer) in the
committee
9 (56%)
7 (44%)
0
0
16

Source: CFUG records
8.5.2 Focus on pro-poor livelihoods
Twenty three (46%) interviewees from Kataharbari (25%), Raniswanra (58%),
Chisapani (75%) and Manasalu (36%) CFUGs reported a need for CFUGs to
focus on pro-poor livelihoods. The interviewees were eight from well-off, five
medium, four poor and six very poor wellbeing groups. Some of the well-off and
medium interviewees mentioned that there is a need to focus on pro-poor
livelihoods as part of the contribution of CFUGs to poverty alleviation. As
described by an interviewee in a leadership position of Kataharbari CFUG:
“...in the coming years we have to continue poverty alleviation
program. Poverty alleviation is one of the priorities of community
forestry” ( 5SSI).
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Most of the interviewees agreed that a CFUG has a huge potential to contribute to
poverty alleviation programs, as it controls a large amount of resources. As
reported by one of the well-off interviewees in a leadership position of a CFUG:
“...CFUGs have a huge potential to contribute to poverty reduction.
The institution is managing forest resources, water resources and
collecting money from different sources for local development...but
CFUG can only contribute a lot if we change and broaden our
mindset” (R12SSI).
However, as discussed in the previous sections, many well-off and medium
interviewees described their resistance to allocating resources to poor as part of a
poverty alleviation program.

Most of the very poor and poor interviewees mentioned that they want
implementation of pro-poor and affirmative policies. However, many very poor
and poor interviewees reported that they were not fully aware about the policies.
As mentioned by a poor interviewee, an elected member of FECOFUN:
“...I haven't heard about pro-poor provisions in the policy and
guideline. It may be in the documents but we haven’t heard that and
it is not in practice...there is an urgent need to implement these
provisions” (C1SSI).
The national level representatives of FECOFUN claim that networks such as
FECOFUN have been concerned about the rights of CFUGs. However, according
to district and national level interviewees FECOFUN, as an umbrella organisation,
has not been greatly concerned about the internal governance of CFUGs and in
securing the rights and justices of poor and marginalised groups. As mentioned by
a senior member of FECOFUN:
“....poor are not getting equitable benefits from the CFUGs and
they don’t have trust with CFUGs. We didn’t work honestly for
those to whom we are supposed to work” (N1SSI).
Another national level institutional expert working closely with CFUGs reported:
“...the internal governance of CFUGs is deteriorating. However,
organisations such as FECOFUN are not committed about the
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equity and governance issues. They are more concerned about the
CFUG's rights and autonomy” (N9SSI).
8.5.3 Strengthening and leveraging social capital
Nineteen (38%) interviewees from Kataharbari (37.5%), Raniswanra (33%),
Chisapani (62.5%) and Manasalu (32%) CFUGs reported that there is a need to
raise awareness of user group members, and to build their capacity on climate
change and its impacts, as well as on policies and provisions of community
forestry. The interviewees were six from well-off, six from medium, three from
medium and four from very poor wellbeing groups. One of the well-off
interviewees who was in a decision-making position of CFUG and FECOFUN
mentioned that the awareness and capacity building of user group members is a
prerequisite to plan and design climate change adaptation activities by the CFUG.
As he described:
“...CFUG can’t work on climate change adaptation unless the
members understand climate change, its impact and climate change
adaptation... there is a need to raise awareness among all user
group members to plan and design adaptation related activities”
(R12SSI).
Participants in a FGD in Manasalu CFUG expressed that they needed more
awareness of climate change, its causes and impacts. As mentioned by user group
members in a FGD:
“...CFUG should raise awareness among user group members on
climate change. We don't know...we are facing several changes in
our climate but we don't know how to address this” (FGDM2).
Interviewees also described that there was a need to raise awareness amongst user
group members on policies and provisions of community forestry. As mentioned
by one of the well-off interviewees and a school teacher from Manasalu CFUG:
“...we are not aware about all policies and provisions of
community forestry. We need awareness and capacity building on
forest policies and guideline. Technical support from the forest
office is not adequate” (M3SSI).
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Interviewees and participants of FGDs also mentioned their dissatisfaction with
the role of FECOFUN as an umbrella organisation of the CFUGs. The
interviewees wanted FECOFUN to adopt a more active role on community
forestry issues, less guided by the interest of political parties. As described by the
participants of FGD in Kataharbari CFUG:
“...FECOFUN is not supporting us; they only come to us at the time
of election and to collect membership fees…FECOFUN is working
for the interest of political parties. CFUG should not be divided
according to the ideology of political parties” (FGD 2).
8.5.4 Ecosystem services and contribution to food security
Eighteen (36%) interviewees from Raniswanra (67%), Chisapani (37.5%) and
Manasalu (32%) CFUGs claimed that, if properly managed, the CFUGs could
conserve ecosystems and contribute to food security by: (i) protection and
management of irrigation and drinking water sources and projects; (ii) providing
forest products; (iii) managing fodder and grazing lands; (iv) providing nutrients
for farming lands; (v) providing agriculture implements; (vi) raising income
through value addition of forest products and sale of medicinal herbs; and (vii)
soil conservation and landslide control activities.

The interviewees were three from well-off, eight medium, five poor and two very
poor wellbeing groups. Some interviewees claimed that the CFUG should invest
its efforts in protection, management and renovation of drinking water and
irrigation systems to contribute to food production. As described by one of the
poor interviewees from Raniswanra CFUG:
“...CFUGs should manage and renovate irrigation and drinking
water schemes. Many sources of irrigation and drinking water are
from the community forests...CFUG should support farmers in food
production” (R6SSI).
Another interviewee in a leadership position of Manasalu CFUG mentioned that
community forests can contribute to food security through the utilisation of its
broader contribution and potentials. As he reported:
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“...in my opinion objective of forest management should be to
contribute to food security. It is possible through providing forest
products, providing income generating opportunities by collection
of medicinal herbs, managing rotational grazing in the forests and
providing CFUG funds for drinking water and irrigation to grow
vegetables and crops” (M22SSI).
The participants of a FGD in Manasalu CFUG reported that the objectives of
community forestry should be broad to realise and utilise its contribution to food
security. As discussed and concluded in a FGD of committee members in
Manasalu CFUG:
“...the objective of community forests should not be limited to forest
protection. Community forests should be managed with broader
objectives of food security. Forests provide nutrient to the farm
crops and the sources of irrigation are also from the community
forests. Forests provide forest products for household needs and
grasses and grazing land for livestock. Forests contribute in food
security if we can broaden our management objective” (FGDM1).
Most of the national level interviewees reported that the current roles of CFUGs
should be expanded from forest management to managing natural resources in an
ecosystem. As described, this expanded role of CFUGs could contribute to
enhanced socio-ecological resilience of the communities and ecosystems, and
better contribute to food security. One interviewee in a senior position of the
Department of Forests mentioned:
“...the role of CFUGs should be enhanced from forest management
to managing natural resources including soil, water, energy and in
reducing natural hazards. The enhanced role of CFUGs is essential
to optimize its potential in providing various ecosystem services
required for socio-ecological resilience” (N2SSI).
8.5.5 Reducing disaster risks
Fourteen (28%) interviewees from Kataharbari (37.5%), Raniswanra (42%),
Chisapani (37.5%) and Manasalu (14%) identified the potential of CFUGs in
disaster risk reduction related activities such as landslide control, gully control,
flood control and water source protection. The interviewees were five from welloff and three each from medium, poor and very poor wellbeing groups.
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Interviewees suggested that the CFUGs could contribute to disaster risk reduction
by conservation of soil and water resources, and by stabilising landslides using
various bio-engineering methods. One of the poor interviewees from Kataharbari
CFUG suggested various options that CFUGs should undertake for disaster risk
reduction. As she suggested:
“...CFUG can control landslides and gullies by planting trees and
grasses. We can get seedlings and gabion wire from soil
conservation office. There is a need to make water course
diversions along the forests so that we can protect the settlements,
infrastructure and farmlands from gullies and floods” (K8SSI).
Another poor interviewee from Chisapani CFUG had similar opinions regarding
the potential of CFUGs in disaster risk reduction related activities. As she
described:
“...CFUG is not contributing in landslide control activities yet.
They can contribute in landslide control by investing CFUG funds...
They can coordinate with other organisations for landslide control
activities” (C1SSI).
Interviewees also highlighted a need to protect water sources to protect drinking
water and irrigation schemes, and to control floods and gullies through the
streams. As explained by one medium interviewee from Manasalu CFUG:
“...many sources of drinking water and irrigation are inside the
forests. Community forest can protect trees around the water
sources to conserve them. CFUG can mobilise user group members
in water source protection” (M12SSI).
Participants of a FGD in Raniswanra CFUG highlighted a crucial role of CFUGs
in protecting soil and water resources in the upland forests to protect the
settlements, infrastructure and fertile lands in the downstream Besi areas. As
discussed and concluded by the FGD participants:
“...most of the settlements and fertile lands in our village are along
the rivers in the bottom while the forests are located in the upper
hills. If we don't protect the forests in the upper hills we can't
protect soil and water to conserve farmlands and settlement areas
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in the Besi area...so the objective of community forests should be to
conserve forest, soil and water” (FGDR2).
This opinion was also supported by observation by the researcher, and discussions
with district level stakeholders. As observed, the Lamjung district, especially
along the Marsyangdi corridor, followed a unique pattern of landscape including
forests, settlements and fertile agriculture land in different strata. In most cases,
the upper parts of the villages were covered by forests, followed by settlement
areas and fertile lands in the bottom areas. It has been observed that the
conservation of forests, water sources and streams passing through the forests was
crucial to conserve the settlement areas and fertile lands in the middle and bottom
areas of the landscape. Most of these forest patches are already handed over to the
communities as community forests. Thus the role of community forests was found
to be crucial in the conservation of natural resources (forest, water, land) nutrient
cycling and sustainability of the settlements, infrastructure and productive lands in
the bottom areas. Landscape level planning was found to have the potential to
optimize the micro-level upstream and downstream linkages of resources and
livelihoods of the community.

8.5.6 External coordination and linkages
Thirteen (26%) interviewees from Kataharbari (50%), Raniswanra (42%),
Chisapani (25%) and Manasalu (9%) CFUGs mentioned that the CFUGs should
further increase their coordination and linkages with external agencies to get
various benefits required for climate change adaptation. The interviewees were
five from well-off, four medium, one poor and three very poor wellbeing groups.
As described by one of the well-off interviewees with an exposure to district level
FECOFUN, CFUGs should expand their linkages and coordination with various
agencies in order to better enable local communities in climate change adaptation.
As he mentioned:
“...the impacts of climate change are multi-sectoral and thus not a
single institution can address these impacts. CFUG should develop
its expertise on external coordination and linkages to coordinate
and access various services and technology…CFUGs need to build
their capacity on vulnerability analysis and identification of
appropriate strategies and programs on climate change
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adaptation…CFUGs should expand their role and expertise on
climate change adaptation” (R12SSI).
Participants of a FGD in Kataharbari CFUG identified that external coordination
and linkages is an important area of expertise that CFUGs should develop, in
order to act as an effective organisation in climate change adaptation. As
concluded by the participants of a FGD with committee members in Kataharbari
CFUG:
“...CFUG policies should be revised to provide mandate and role
to the CFUGs as leading institution in climate change
adaptation...CFUG should develop its knowledge and skills in
working with many organisations” (FGDK1).
Networking and coordination with various external agencies was proposed as a
new role for CFUGs, to assist them to coordinate and mediate climate change
adaptation at the local level. It has been proposed that external coordination could
add value in partnership, as CFUGs were already experienced in mobilising local
resources (human, natural and financial) for local development. Interviewees also
demanded support from external agencies in vulnerability analysis, and in
selection of appropriate strategies and site specific activities for climate change
adaptation.

The issue of coordination and functional relation between CFUGs and elected
government bodies such as DDC, VDC and Municipalities was raised by national
level stakeholders. As mentioned by a national level independent expert:
“...there is no functional relation between elected local government
and local institutions managing natural resources. There must be a
relationship between these two forms of institutions, perhaps based
on resource sharing and coordination in the planning process. The
elected government can provide services such as renewal of
operational plans, capacity building, social mobilisation, and better
monitoring of CFUG activities” (N6SSI).
A senior person at FECOFUN agreed that there should be a functional
relationship between elected local government and CFUGs. As reported:
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“...country is moving towards the federalism so the current
bureaucratic structure can’t work. There is a need to allocate more
resources to the local institutions. Elected local government should
be strong and have authority to manage resources” (N1SSI).
8.5.7 Secured ownership
Seven (14%) interviewees, three (25%) from Raniswanra and four (50%) from
Chisapani CFUGs (including five well-off, one poor and one very poor), reported
that the secure ownership by CFUGs over the forests was very important for
effectiveness and sustainability of the CFUGs. Five well-off interviewees, who
were experienced in leadership positions of CFUG, mentioned that the
government was always trying to interfere with the autonomy and role of CFUGs
as an independent organisation managing forest resources. As explained by one of
the interviewees from Raniswanra CFUG:
“...the government is trying to interfere with activities of CFUGs
time and again. There is mistrust between CFUGs and the
government. Two years ago, the government was trying to impose a
provision to levy 40 percent tax on the income of CFUG from the
sale of forest products. It has created a lot of confusion and
mistrust” (R8SSI).
Participants of a FGD in Kataharbari CFUG mentioned similar experiences. As
reported by committee members in a FGD:
“...community forest shouldn't be nationalised; it should be
controlled by people...communities must have absolute rights to
manage forests. Once the forest become degraded they handed it
over to the communities...when the community protected the
resources they are trying to nationalise the forests” (FGDK1).
User group members in a FGD in Kataharbari CFUG also reported similar
expressions:
“...some of our nearby community forests already felled trees
following a rumour that the community forests are going to be
nationalised. Government shouldn't interfere in the CF. If the
government took back the forests under its control it can’t protect
and manage the forests” (FGDK2).
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As described by one of the poor and Dalit interviewees from Chisapani CFUG the
ownership issues were not only raised from governance interference. They are
also controlled by certain elites within the groups:
“...although the government declared particular forest as a public
property and handed over to community as a community forest,
some caste groups are still claiming that land as their private
property. They decide who should be a member and who should
not. We have this issue for a long time” (C1SSI).
One of the district level interviewees related to forestry also identified that the
influence of elite groups was a major problem in the district, and that these
practices were hindering the secure membership of poor and Dalits in the
community forests. As he mentioned:
“...there are some forests where some persons or caste groups are
still claiming community forest land as their private property. This
is a major problem to include poor and Dalits as a member of those
forests” (D6SSI).
Research participants mentioned that ownership issues existed in many CFUGs.
The traditional ownership was found in favour of higher caste and powerful
people in the community, and was excluding poor, lower caste and marginalised
people from their access to natural resources.

Some of the national level interviewees affiliated with civil society organisations
claimed that tenure right is a major issue for CFUGs at this stage. The issues of
tenure were raised in connection to REDD and carbon rights. As described by one
of the national level leaders of FECOFUN:
“...while talking about REDD and carbon financing, property rights
and tenure is very much associated with this. When we have to
evaluate carbon stock it also includes soil carbon. Ultimately the
ownership and tenure rights will affect this business” (N6SSI).
A summary of responses of interviewees on changes required in CFUGs to enable
pro-poor adaptation is presented in Table 59 below.
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Table 59 - Changes required in CFUGs to enable pro-poor adaptation

Medium
(n=13)

Poor
(n=13)

Very
poor
(n=12)

Kataharbar
i (n=8)

Raniswanr
a (n=12)

Chisapani
(n=8)

Manasalu
(n=22)

Improved governance
Focus on pro-poor livelihoods
Strengthening and leveraging social
capital
Contribution in food security
Reducing disaster risks
External coordination and linkages
Secured ownership

Percentage of
responses according to
CFUGs

Well-off
(n=12)

Changes required in CFUGs to
enable pro-poor adaptation

Percentage of
responses according to
wellbeing groups

58
67
50

54
38
46

46
31
23

83
50
33

25
25
38

75
58
33

100
75
63

50
36
32

25
42
42
42

62
23
31
0

38
23
8
8

17
25
25
8

0
38
50
0

67
42
42
25

38
38
25
50

32
14
9
0

Source: Analysis of interviews

The summary of responses presented in Table 59 revealed that strengthened
governance in CFUGs was one of the major change areas reported by 66 percent
of interviewees. Improved governance was followed by contribution to pro-poor
livelihoods improvement (46%), strengthening and leveraging social capital
(38%), contribution to food security (36%), reducing disaster risks (28%),
external coordination and linkages (26%) and secured ownership (14%). The
responses also varied according to wellbeing status and location of the
interviewees. The well-off interviewees were found to be more interested in
secured ownership in CFUGs, external coordination, disaster risk reduction,
strengthening social capital and pro-poor livelihoods improvement than other
wellbeing groups. Interviewees from the well-off wellbeing group offered more
responses, as many of them were in decision-making positions of CFUGs and
were familiar with the issues. However, the responses expressed by many well-off
interviewees in the interview were very formal and politically correct, more so
than expressions in informal talks and opinions expressed in the FGDs. Very poor
respondents placed higher priority on improved governance and investment in
pro-poor livelihoods.

Responses also varied according to the CFUGs. Chisapani CFUG had the highest
percentage of interviewees reporting improved governance, pro-poor livelihoods,
strengthening social capital and secured ownership as major areas of change.
External coordination was the highest concern of the interviewees from
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Kataharbari CFUG, while food security and disaster risk reduction were the major
demands of interviewees from Raniswanra CFUG. The interviewees from
Manasalu CFUGs seemed, in general, more reluctant to identify their needs for
changes to their CFUG to enable climate change adaptation.

8.6 Summary
The analysis revealed that community forest user groups in the research area were
able to organise and mobilise themselves to manage a large area of forests, in
order to provide various forms of environmental, socio-economic and financial
supports to the rural communities. There were 304 well-established CFUGs that
organised about 19,000 households in local communities to manage over 19,000
ha of forests in the district. The CFUGs were considered to be one of the potential
institutions to support local communities in climate change adaptation. Their
autonomy, mandate in management of resources, ongoing contribution and
coverage provided a very good foundation for CFUGs to perform this
responsibility. It was reported that climate change adaptation in the rural areas
was not possible without mobilisation of local institutions, and no single
institution was found sufficient to accomplish the multidimensional requirements
for climate change adaptation. Thus an institution such as a CFUG, which has a
very large membership, strong network, and mandate to manage the country’s
large amount of natural resources could potentially provide various socioeconomic and environmental services to rural communities. Management of
forests, as well as soil and water conservation, in all CFUGs, was found to be
crucial as the forests were mostly located in the upper hills and were providing
various environmental services to the settlements and agriculture lands in the
lower Besi areas.

The existing capacity of CFUGs and the role and mindset of members in decisionmaking positions were found to be crucial in translating and enacting policies. As
reported by research participants, CFUGs successfully protected large forests
through mobilisation of local communities. Subsequently, with local control and
management of forests, the forest condition improved. Although CFUGs were
found to be successful in protection of forests through collective actions, they
were not equally successful in distributing benefits generated from the
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management of forest resources. Rather an issue of lack of capacity emerged, as
local elites in decision-making positions in CFUGs were apparently unable to
delegate authorities and benefits to poor, Dalits, women and other marginalised
groups. Although some pro-poor and gender responsive provisions were
mentioned in the operational plans and constitutions of CFUGs, the
implementation stage of mandatory policies and provisions related to pro-poor,
gender responsive, governance and affirmative action was not acted upon in most
cases. There was a lack of commitment and willingness of CFUGs, their networks
and support organisations and the government to shift the existing power relations
that normally prevail in their institution, in order to allow members of the
community to equally benefit from policies and practice. The deep rooted
structural and hierchial barriers, weak capacity of government in enforcing and
monitoring policy outcomes, and the poor capacity and unorganised voice of poor
were also responsible to ensure the implementation of progressive policies.

Misuse of resources and decision-making authority by committee members, and
institutionalisation of corruption through political protection was reported.
Similarly, exclusion of poor and Dalits from membership, from the decisionmaking process and from CFUG benefit sharing was reported. Although the
government authorities also recognised the situation, their role in enforcing the
policies and provisions was found to be ineffective. Rather, interference in the
autonomy of CFUG governance by the government, and its consequences such as
mistrust and degradation of resources, was reported by user group members.

Although CFUGs were delivering various services required for climate change
adaptation, no systematic plan and process toward vulnerability analysis and
adaptation planning was reported. The CFUG members, committee members and
government staff were not sufficiently aware of climate change adaptation, and
their capacity in analysis, planning and implementation of provisions and
procedures of climate change related activities was inadequate. An analysis of
climate change vulnerability (Chapter 6) revealed that the impacts of climate
change on local communities varied according to the household’s wellbeing
status. Poor and very poor households were more vulnerable in terms of high
sensitivity and low adaptive capacity in comparison to the well-off and medium
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wellbeing groups. Thus there is a strong need and rationale to support poor and
very poor households in strengthening their livelihoods and adaptive capacity.
However, the ongoing contribution of CFUGs in delivering pro-poor targeted
activities and empowerment of poor was not found to be effective in most of the
CFUGs. Instead of performing a pro-active role in empowerment and capacity
building of poor, Dalits and other marginalised communities, the CFUG decisions
and practices were mostly obstructing the implementation of pro-poor policies and
provisions.

Research participants suggested disaster risk reduction, external coordination and
linkages, secured ownership as well as strengthening and leveraging social capital
as possible areas to be improved by CFUGs. Suggestions were also made to
broaden the existing objectives of community forestry, to maximize its potential
to community forestry to contribute to food security and environmental
conservation in the context of climate change. Institutional reform and changes in
internal governance and pro-poor focus in policies and mindset were identified as
prerequisites for CFUGs to become effective institutions for climate change
adaptation.
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Chapter 9 – Discussion
9.1 Introduction
This chapter discusses key research findings from previous chapters in relation to
theories and knowledge from the literature. The key findings in this chapter are
presented under three main sections: (i) climate change impacts and vulnerability;
(ii) community’s climate change adaptation response; and (iii) reflection on the
roles of local institutions in the face of climate change adaptation. The chapter
concludes with a summary of discussions and their implications.

9.2 Impacts of climate change and vulnerability
Key objectives of this research were to understand how local communities
perceive climate change, what major hazards are impacting rural livelihoods,
which livelihood options are mostly impacted and under threat, and who are the
most vulnerable people facing climate change. The analysis was based on reported
perceptions and experiences of local communities of changes in weather, climate,
environmental factors and impacts on livelihoods and wellbeing. Perceptions and
experiences were based on experiences of those conducting traditional and
indigenous practices within weather dependent subsistence agricultures.
Comparison of the community’s detailed perceptions, with temperature and
precipitation related data available from the nearby meteorological reading
station, indicates a gradual increase of both average minimum and maximum
temperatures at a higher rate than global average, and an erratic pattern of
precipitation in the research area (section 5.2). Although a general trend of
increase in average temperature has been observed, the impact of seasonal
variation in temperature has been reported in agriculture. For example, research
participants reported impacts of frost on winter crops as a new phenomenon
observed only in the last decade. Key findings relating to the stated research
objectives and discussions are presented in the following sections.

9.2.1 Differential impacts of climate change
The research found that climate change has differential impacts on the livelihoods
of communities in the research area varying largely according to wellbeing status
of the households. The findings are based on how people perceive impacts of
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climate change, how hazards are differentially impacting livelihoods, and how
livelihoods of those of different wellbeing status are exposed to and sensitive to
climate hazards and their capacity to adapt to the impacts. Although climate
change impacts varied according to location, gender of head of the household and
occupation, wellbeing status was found to be the most significant factor.

Differential impacts based on wellbeing status were found to be associated with
the socio-economic and political context of the research area and society. For
example, analysis of the impacts of erratic rainfall showed that the impacts were
greater in the rain-fed and upland farms than in the irrigated lowlands. A further
analysis showed that households relying on rain-fed uplands were mostly poor,
and there was a significant association between wellbeing status of households
and access to irrigation facilities for growing primary crops, with very poor and
poor lacking or having very limited irrigation facilities (section 6.3.2).

A further example of the influence of socio-economic and political context was
the experience of landslide vulnerability by households of different wellbeing
groups. Although the increasing occurrence and impacts of landslides was
experienced by almost all research participants, the impacts were differentially
experienced by the households according to their wellbeing status (section 5.3.3).
Results showed that the impact of landslides on their farmlands and communal
lands was reported by well-off and medium households. However, landslide
vulnerability for very poor and some poor households was also on their residential
areas in addition to the impacts on farm and communal lands. More than two
thirds of very poor and almost all Dalit families were historically living in
landslide prone areas in all research villages (Figure 12). The households were
mostly landless, indebted and had a poor social network. The landslide, as a
hazard, was not only impacting the physical resources of the households living in
the landslide prone area, it was also causing threats and psycho-social stress to
these families. As reported in the previous chapters, many very poor households
were compelled to stay in public places during the rainy season because of threats
of landslides. The analysis showed that the impact of landslides on livelihoods
was related to historical marginalisation processes, where powerless households
and communities were compelled to live in marginal lands.
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The third example was the differential experiences of water scarcity, stress and
water related conflicts faced by households of different wellbeing groups. Water
scarcity from drying water sources significantly affected households living on
marginal uplands, and mostly relying on natural water sources for drinking water,
sanitation, livestock feeding and small scale irrigation. Results showed that about
44 percent of very poor households were still depending on traditional and natural
sources of drinking water such as wells and streams, and over 87 percent of those
households were facing water stress and conflicts related to water use. In many
cases the public taps were far from the settlement of very poor households, as they
were living in isolated marginal lands, or they were not able to afford maintenance
fees, and thus depended upon the traditional and natural water sources.

The research findings confirm that climate change is experienced differentially.
Although climate change vulnerability varies according to location of
communities, occupation, and gender of household head, overall vulnerability
largely varies according to wellbeing status of the households within the
communities. Major differences were due to higher sensitivity of very poor and
poor households to food, water and health components, and lower adaptive
capacity in terms of poor socio-demographic status, limited livelihood
diversification strategies and a weak social network.

The qualitative information was compared and verified with quantitative data to
confirm the differential impacts of climate change, using LVI based on the
vulnerability framework developed by the IPCC (section 5.6). The LVI was
applied to analyse and compare climate change vulnerability according to
wellbeing, gender (in terms of gender of household head) and location of research
participants. This analysis confirmed that although livelihood vulnerability varied
according to wellbeing status, location of households and gender of household
head, the wellbeing status of households was the only characteristic that reflected
a significant difference in vulnerability factors, for sensitivity and adaptive
capacity.

Adopting the LVI approach, quantitative measures found that in comparison to
male headed households, female headed households had a higher workload for
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women, lower food sufficiency, more limited awareness and education level of
the household head, more limited access to communication and services and
women as household heads are less likely to seek services than men (section
5.6.3). On this basis, female headed households were found to have a higher level
of exposure and sensitivity to climate change, and a lower adaptive capacity.
Increasing trend of labour migration and its impact on increasing workload and
additional responsibilities for women has been reported in other studies (Adhikari
& Hobley, 2011; Maharjan et al., 2012). The analysis is relevant to the rural
context of Nepal, as the number of female-headed households is rapidly
increasing, mainly due to the emigration of male members as migrant labourers.
According to the population census carried out in Nepal in 2011, female-headed
households in the country have increased from 14.9 percent in 2001 to 25.7
percent in 2011 (GoN, 2012a, p. 3). In the research area the percentage of femaleheaded households was 31 percent higher than the national average.

The increasing trend of women as household head is promoting and pushing
women to take leadership in new roles such as farming arrangement and
decisions, community development activities and social networking. These new
roles have provided many challenges, opportunities and stress for some women.
In most cases, women’s traditional roles have not diminished, but additional
responsibilities and burdens are their lot. In many very poor and poor families
where male members were working overseas as migrant labourers, women living
at home had the additional stress of repaying their loan and interest to the
moneylenders.

However, for some women, new technological and development efforts have
helped to reduce women’s work load. For example, drinking water facilities,
installation of biogas and better availability of firewood from community forests
have positive effects in reducing women’s drudgeries, and thus contribute to
reducing climate change sensitivity and enhancing adaptive capacity.

Vulnerability analysis according to location of households in different villages
showed a random pattern in terms of exposure, sensitivity and adaptive capacity,
rather than any consistent differences (Section 5.6.2). Overall vulnerability was
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governed by socio-economic characteristics, rather than location of the
households.

Differential impacts of climate change have been revealed in numerous studies in
other contexts. Some studies have reported differential impacts of climate change
according to geographical regions (Kohler et al., 2010; Macchi, 2011; Mertz et al.,
2009), gender differences (Terry, 2009; Thomas et al., 2007), and wellbeing status
(Adger et al., 2003; Hedger et al., 2008; Mirza, 2011; Ribot, 2010; Tubiello &
Fischer, 2007) of the households and population. However, this research found
that wellbeing status of the household was the most pronounced factor in
determining level of impacts and vulnerability caused by climate change. These
results support the findings of Ribot (2010); Adger et al (2003); and Mirza (2011)
who demonstrated that differential impacts of climate change were largely based
on socio-economic, institutional and policy dimensions of the households and
communities, which then governed sensitivity and adaptive capacity as
components of vulnerability.

Access to information, services and resources; access to and control over natural
resources such as land and water; as well as affordability of basic services such as
water, health and credit remained major determining factors causing differential
vulnerability. The findings are consistent with, and provide further evidence
supporting, reported research (Adger et al., 2003; IISD, 2003; Paavola & Adger,
2002) which indicated that the poor within communities were differentially
affected by the impacts of climate change. The finding has implications for the
recently developed climate change policies and frameworks in Nepal (viz.,
Climate change policy 2011, NAPA 2010 and LAPA framework 2011) which
effectively ignore the notion of differential vulnerability in relation to
vulnerability analysis and adaptation planning.

The findings contribute to a deeper understanding of the micro-level vulnerability
of households and communities in local society and its causes, with evidence of
the way in which the socio-economic context of households determine differential
experiences of climate change impacts.
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9.2.2 Livelihoods of communities are impacted by the combined effects of
both climatic and non-climatic factors including underlying causes of
vulnerability
The research found that the impact of climate change on the livelihoods of local
communities resulted from the combined effects of climatic and non-climatic
factors (section 5.8). Many climatic factors play crucial roles in increasing
uncertainty and risks, though it is hard to differentiate impacts of climatic and
non-climatic factors, as both factors tend to increase vulnerability of the
livelihoods of local communities.

The interaction between climatic and non-climatic factors can be considered in
two ways. Firstly, climatic factors may interact with non climatic factors such as
changing population, migration, markets or technology to lead people to change
livelihoods. This can occur across the local population. Additionally, members
of the local community may experience impacts from the interaction between
climatic factors and underlying socio-economic and political factors, though this
is usually experienced only by the poor and marginalised in local society. Figure
19 (section 5.8.7) presents combined effects and impacts of climatic and nonclimatic factors on rural livelihoods.

Repeated crop failure and decreasing agricultural production was one of the major
concerns for communities, and this was directly impacting their livelihoods. Crop
failure was reported as caused by both climatic and non-climatic factors. Climate
induced factors causing crop failure and decreased agricultural production were
reported as erratic rainfall, frost, and the increasing effect of insects and diseases.
Likewise, non-climatic factors were reported such as: shortage of manure and
decreasing number of livestock; lack of labour due to youth migration; decreasing
interest of youth in agriculture; inadequate technical support for agriculture; and a
lack of market access for agriculture products.

Likewise, internal and external migration of people was reported as arising from
repeated crop failure, increasing landslides and flood and drying water sources
associated with climate induced causes. However, migration was also reported as
a result of non-climatic push factors such as landlessness, lack of economic return
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from farming-based agriculture and lack of employment opportunities, services
and facilities.

The interaction between climatic factors and socio-economic and political factors
was found to be increasing the vulnerability of socially marginalised
communities. Such interaction was considered while drafting the framework of
this research (Figure 1). The very poor, women and Dalit population in Nepal are
historically marginalised and vulnerable based on class, caste, gender and ethnic
differences (Section 2.6.1, Figure 4). Studies of poverty in Nepal (Bennett et al.,
2006) indicate that poverty is unevenly distributed, and Dalits and marginalised
Janajaties living in the rural mountains and hills of Nepal continue to face a
higher incidence of poverty than other populations (Bennett et al., 2006; CBS,
2011c).The marginalisation process affected specific families within the
communities, compelling them to live in insecure and marginal lands and to
survive under landlessness, indebtedness and exclusion, from generation to
generation.

The research confirms that populations suffering poverty, inequality and
marginalisation are socially vulnerable and more susceptible to vulnerability in
the context of climate change. The findings show similarity with the pressure and
release model of vulnerability (Blaikie et al., 1994; Pelling, 2003), a humancentric model that describes a progression of vulnerability that begins with
underlying root causes and is subjected to dynamic external pressures, leading to
creation of unsafe conditions. The model links risks and hazards with underlying
causes of vulnerability. The findings are also similar to those of O’Brien et al
(2007), who differentiated contextual vulnerability from outcome oriented
vulnerability in climate change discourses. As described, climate change
vulnerability is not just an outcome of climate change and exposure to hazards,
rather vulnerability is determined by how contextual factors such as political,
economic, social and institutional structures and changes influence exposure to
climate variability and change.

The findings of this research are similar to those of other researchers (Barua et al.,
2014; Brown, 2011; Cardona, 2003; Eriksen & OBrien, 2007) who indicate that
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vulnerability is a result of a combination of climatic and non-climatic factors.
Cardona (2003) described vulnerability as a result of: (i) physical fragility or
exposure, that includes susceptibility of households and communities to hazards,
and a lack of physical resistance; (ii) socio-economic fragility, that includes
marginalisation, social exclusion and disadvantageousness; and (iii) lack of
resilience, that includes lack of access and capacity to mobilise resources.

The socio-economically vulnerable population studied in this research was found
to be the most vulnerable to the impacts of climate change. However, social
vulnerability, caused by historically deep rooted social exclusion and
marginalisation, remains a major obstacle to the empowerment and overall
development of this population (Bennett et al., 2006; Murshed & Gates, 2005).
Although the research found that the impacts of climate change, and the
vulnerability arising from climatic factors, are crucial to the socially vulnerable
members of the community, climatic factors are less important in determining
their vulnerability than the social factors being faced by this population such as
exclusion, inequity and marginalisation.

Technical and physical hazard oriented perspectives and understandings have
been reflected in some climate change and disaster related literature (Anderson &
Woodrow, 1988; Burton et al., 1993; Smith, 2013) as well as in policy documents
(GoN, 2010a). In climate change adaptation planning in Nepal, the existing
knowledge and practice of vulnerability analysis is mostly confined to analysing
climate induced hazards as vulnerability factors, ignoring non-climatic factors.
The research findings contradict the perspective that defines climate change
vulnerability as a technical issue caused by climatic hazards as natural calamities,
taking no account of social conditions. The findings suggest the need to broaden
the understanding of climate change vulnerability beyond the technical box, to a
more realistic scenario that sees vulnerability as a combined effect of both
climatic and non-climatic factors. In essence, the social factors experienced by
households, such as exclusion, inequity and marginalisation, determine the extent
of climate change impacts and level of vulnerability of those households.
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9.3 Community’s responses to climate change impacts and their
adaptation needs
In answering the second research question, an exploration of different wellbeing
groups in addressing the impacts of climate change has been undertaken. Findings
revealed that climate adaptation practices being followed by rural communities in
Nepal were based on their traditional knowledge, skills and practices. In fact, the
responses were found to be just coping strategies to sustain the subsistence
farming system. The responses were thus ad hoc, autonomous, reactive and short
term in nature as reported in previous research findings from similar contexts
(Ellis, 1999; Smit et al., 2000). The research further found that many adaptation
practices (responses) varied according to the wellbeing status of households, and
some responses were short-term and reactive in nature and were also leading
towards mal-adaptation and social injustices. The research findings contribute by
generating local level evidence of adaptation and coping strategies, which is
considered very important to formulate and design development policies and
intervention (Smit et al., 2007).

9.3.1 Diversified adaptation practices and adaptation needs according to
wellbeing groups
The research found that the adaptation options practiced by communities varied
according to wellbeing status of the research participants (section 6.2). Adaptation
practices in use were mostly comprised of livelihood diversification, migration,
crop diversification, adoption of suitable agriculture technology and practices and
use of alternative energy sources. The adoption of these practices was mostly
dependent on education, skills, information, networks, property and resources. As
a result, they were most often applied by well-off households, whereas very poor
and poor households were applying short term coping strategies resulting in
higher risk and increased dependency. The effectiveness of autonomous
adaptation is only possible when individuals have incentive, knowledge, resources
and skills to adapt (Fankhauser et al., 1999).

Livelihood diversification was found to be one of the most common adaptation
strategies. The most common livelihood diversifications were to shift from
subsistence farming to jobs or business, as well as internal and external migration
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for better opportunities. However, the switch to diversified strategies demands
education, skills, information and capital investment which is only possible to
well-off and some medium wealth households. Internal and external migration
was found to be another strategy where many households were moving either to
get a job or to find a place with more facilities, jobs or at least fertile and irrigated
land.

Overseas migration of labourers, mostly to Gulf countries, is in an increasing
trend, and remittances have become one of the major contributions to household
economies (Shishiso, 2009; World Bank, 2010a, 2011). According to CBS
(2011a) the proportion of households receiving remittances in Nepal has increased
from 24 percent in 2004 to 56 percent in 2011, and 85 percent of emigrant
labourers are from rural areas of the country (GoN, 2012b). Remittances from
labour migration have been considered as one of the major contributors to climate
change adaptation in rural areas by diversifying income sources, enhancing
resilience and enabling rural communities to accumulate savings and goods to
deal with any unexpected challenges (Banerjee et al., 2011). Although the
scenario presented above is quite encouraging, the proportion of very poor
families in overseas jobs and earning remittances is very low in comparison to
well-off and medium households. The research found that, in 2012, a total of 76
percent of families in the research area were receiving remittances from various
sources, including 84 percent well-off, 82 percent medium, 10 percent poor and 6
percent of very poor households. The figures confirm that the contribution of
remittances to climate change adaptation was only possible for households with
resources, skills, education and information. Among the very poor families,
migration was only possible to the areas where the cost of migration was minimal
and low skilled labour jobs, agriculture labouring and share cropping
opportunities were available.

Agriculture-based adaptation practices such as agriculture diversification,
adoption of suitable crop varieties, adjustment in cropping pattern and changes in
agriculture production systems were reported. Those who were adopting suitable
crop varieties, mainly drought tolerant varieties and hybrid varieties with high
production, reported that they were able to increase their crop production.
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However, these practices were adopted by the few households who owned
agriculture land and had access to information on agriculture technology and
services. Agriculture-based adaptation practices have been reported as common
adaptation strategies (Bartlett et al., 2010; Regmi et al., 2009) and promoted as
preferred adaptation policies (GoN, 2010a). However, such strategies were found
to be ineffective for the very poor households in the research area, as 94 percent
of very poor and about a half of poor households did not own agricultural land,
and those that owned limited land were farming on uplands without irrigation
facilities. While some poor families were depending upon agriculture under share
cropping, the decisions on crop varieties and their cropping pattern was typically
decided by land owners.

The research found that the primary and immediate option of all very poor and
poor families at the time of emergencies, crop failure or loss of production from
crops and livestock was to seek a consumption loan for their survival. However,
due to lack of both collateral and access to and information about formal banking
institutions, very poor families were not able to get loans from these institutions.
The very poor and poor had weak social networks, or had a network with families
with similar economic status. As a result, all the very poor families were usually
taking high interest loans from local money lenders. The consumption loan and
indebtedness, as coping strategies, increased their dependency on local elites and
promoted unequal power relations.

The research findings confirmed that adaptation practices adopted differed
according to wellbeing status of households, and were governed by the wealth and
capacity of the households. The findings are similar to Tanner and Mitchell
(2008a) who claim that non-poor households can adopt a range of strategies
including market-based adaptations, whereas the chronically poor normally
depend upon autonomous responses and on social protection derived from public
policies.

The findings indicate that the adaptation needs of households in the communities
are different and an appropriate adaptation strategy is required to address the
diverse adaptation needs of households and communities. The findings show a
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need for better understanding of poverty-centred adaptation approaches (Tanner &
Mitchell, 2008a) such as social protection, enhanced service delivery and pro-poor
policies. The pro-poor social protection interventions include access to social
funds, social safety nets for natural disasters, livelihoods improvement, access to
micro-finance and index insurance provisions (Tanner & Mitchell, 2008a; Yamin
et al., 2005). Vernon (2008) identifies a need for pro-poor adaptation including
pro-poor vulnerability reduction strategies. As identified by Jones and Boyd
(2011), such strategies need to address the various forms of social barriers,
including cognitive, normative and institutional barriers, that play an important
role in the effectiveness of adaptation. The research findings provide a deeper
insight into existing theories and the understanding of adaptation strategies, in
relation to social relations and hierarchies within the society as discussed in the
section 10.4.

An important finding of this research is that adaptation practices being adopted
differ according to household wellbeing, and are largely governed by access to
education, information and resources within the community. Development of
adaptation plans, strategies and support mechanisms should take account of the
different adaptation practices and needs of households. If such individual
situations are not considered, adaptation responses may be ineffective or even
mal-adaptive.

9.3.2 Autonomous, unplanned and reactive nature of adaptation may lead to
mal-adaptation, and increase social inequality and unequal power relations
The autonomous, unplanned and reactive nature of adaptation practices being
followed by rural communities was also causing mal-adaptation practices and
contributing to further inequity and unequal power relations. This finding is
similar to Ziervogel et al. (2008); Brooks et al (2009); and (Nelson et al., 2007a)
who claim that unplanned and short term coping strategies to address climate
change impacts may not always be supportive, rather they may lead local
communities towards increasing vulnerability and mal-adaptation.
To identify mal-adaptation, the approach of Barnett and O’Neill (2010) has been
adopted, which describes five pathways to maladaptation actions which: (i)
increase emissions of greenhouse gases; (ii) disproportionately burden the most
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vulnerable; (iii) have high opportunity costs; (iv) reduce incentives to adapt; or (v)
create path dependency. On this basis, maladaptation practices identified in this
research can be described as relating to: (i) environmental consequences - as a
result of excessive use of chemicals to control pests and diseases; (ii) sociodemographic consequences - as a result of unplanned migration; and (iii) sociopolitical consequences - as a result of increasing dependency and sustaining of
unequal power relations in the society.

The research found an increasing use of chemicals such as pesticides, insecticides
and fungicides in the farmlands employed as a coping strategy against increasing
damage of crops by insects and pests. The strategy was found to be autonomous,
but also promoted in some situations by state and private sector actors. However
the use of chemicals was neither regulated nor were the consequences analysed.
Many negative consequences have been observed for human health, vegetation,
water, soil fertility and bee keeping (Atreya, 2008; Pingali, 2001; Sharma et al.,
2013; Shrestha & Neupane, 2002).

Another example of mal-adaptation was identified from increasing trends of
unplanned internal migration. A general trend of migration of rural households
from remote uplands to the urban and semi-urban areas was reported. The
population of Lamjung district has decreased by 5.3 percent in a 10 year period
from 2001 to 2011 while the population of Besishahar, district headquarters of
Lamjung, has increased by almost three times in the same period (GoN, 2012c) as
a result of rapid internal migration of people from remote uplands to the urban and
semi-urban areas. For example, the population of Ghermu VDC (one of the
research sites in the upstream) has decreased 8 percent from 2001 to 2011. Within
the same VDC, internal migration from uplands to lowland Besi areas was found
to be rapidly increasing. Although migration decisions were based on various
factors, including civil conflict and inequitable distribution of services and
benefits, environmental factors and their consequences were found to be largely
responsible for internal migration in the research area. Many natural hazards such
as landslides, gullies and floods, drying water sources and water stress, decreasing
agriculture production and repeated crop failure in the uplands due to erratic
rainfall and drought were found to be common push factors for internal and
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external migration. The findings are consistent with Massey et al., (2007),
Shrestha & Bhandari (2007), and Tacoli (2009) who presented environmental
factors such as decreasing access to forest resources, declining agriculture
productivity and increasing time required to gather firewood as being responsible
for out migration of rural population in Nepal.

Migration has occurred from the uplands to the agriculturally rich but semi-urban
valley floor. In the upland villages, depopulation has led to abandonment of
farmlands, decreased crop productivity and increased food insecurity across the
community. Leaving the land barren has also increased the occurrence of
environmental degradation. Valley floor semi-urban environments have
experienced increased population, unplanned expansion of settlements and
increased demand for drinking water and firewood.

Earlier literature related to the theory of Himalayan degradation, e.g. Eckholm,
(1976), proposed that population growth in the upland hills leads to deforestation
and environmental degradation associated with soil erosion, downstream flooding
and silting. The current, on the other hand, is situated within a general
contemporary trend to depopulation of the upland hills, which has led to
abandonment of terraces, landslides, slope failure, gully formation and soil
erosion due to lack of conservation inputs from the local community. In upland
areas where population is retained, this research supports findings of various
authors (Gautam et al., 2003; GoN, 2013; Kanel, 2004; Tachibana & Adhikari,
2009) that communities in the mountains have developed local rules and
institutional arrangements to protect the forests, and to control soil erosion and
floods under the community forestry provisions.

Coping strategies such as consumption loans and share cropping were increasing
the dependency of very poor households on landlords and money lenders and thus
increasing social inequality and unequal power relations in the community (Figure
20). As discussed in the previous section, the coping strategy of very poor
households at the time of emergencies and scarcities was to take a consumption
loan from local money lenders. The need to seek labouring work overseas, and the
high cost of travel associated with this strategy, has further promoted money
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lending as a profitable business for local money lenders. The money lenders were
levying a high interest rate (36-60%) whereas the interest rate in the banks and
community managed micro-finance institutions was between 12-24 percent per
year. The research found that all of the very poor households were indebted
throughout their life. Taking loans from local money lenders, an inability to repay
loans, and indebtedness were causing various forms of dependency, as also found
by Adhikari and Hobley (2011). According to Adhikari and Hobley (2011) in
some cases, the ability of poor to take loans from local money lenders is an
indicator of acceptance of poor families in society and improved social status in
the community. However, this research has found that in many cases failure to repay the loan to the money lenders has caused various exploitative relationships,
such as low paid or unpaid labour work and inability to make independent
decisions. The research also finds that adaptation practices adopted by poor
households were further pushing them towards greater vulnerability and
marginalisation, supporting earlier findings by a number of authors (Barnett et al.,
2008; Tanner & Mitchell, 2008a).

As discussed in the previous section, share cropping was found to be another
adaptation strategy for both landless and landowner households (Section 6.2.1).
However, it was reducing the risks and uncertainties for landowners at the cost of
landless and poor families, who were compelled to provide all inputs to grow
crops in an uncertain situation. As tenants the poor families were providing year
round labour input of all family members, draught power, compost and fertilisers,
and chemicals for the crop production. Very interestingly, many tenant families
were raising oxen just in the hope of getting or continuing share cropping from the
land owners, although oxen were only used for ploughing farmlands 3-4 months a
year and to make compost manure. Thus the cost of ploughing and compost was
very high as it included the costs of raising oxen.

Most of the very poor Dalit households in the research area historically remained
landless and dependent upon the Balighar system and farm based wage labouring
for their survival. Practising share cropping for many of them was new, and a
compulsion rather than a choice. Repeated crop failure and low production was
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adding additional costs, risks and thus additional vulnerabilities to the poor
families.

Many coping strategies such as share cropping, money lending and low-paid
agricultural labouring are established as social practices that promote inequity and
injustice in society. However, the government was found to be ineffective in
regulating such social practices. Lack of policies and poor implementation
mechanisms for regulating such practices had implications in sustaining and
promoting dependency of poor communities and unequal power relations in
society (Bennett et al., 2006; Elbers et al., 2007; Murshed & Gates, 2005;
Rosenzweig & Binswanger, 1992).

The social and pro-poor consequences of climate change are least studied.
Nightingale (2009) claims that the major potential impacts of climate change will
be on inequity in resource availability and socio-economic differentiation within
the society. However, as she indicates, this potential is overlooked in climate
change adaptation debates. The knowledge generated from this research not only
contributes to the understanding of how climate change contributes to
vulnerability, but also to how climate policy and response measures may magnify
the effects of many existing drivers of vulnerability in terms of mal-adaptation
and increasing social inequalities.

9.3.3 Need for multi-scale adaptation measures
Although the literature suggests that climate change impacts are mostly local, and
there is a need to develop local adaptation strategies (Adger et al., 2004; IPCC,
2007b), it is not clear what “local” means in terms of its scale of analysis and
responses in different contexts. The research findings revealed that community
level vulnerability analysis and adaptation planning alone are not adequate in the
context of Nepal, and there is a need to scale up vulnerability analysis and to
develop multi-scale adaptation strategies (section 6.4.2).

As discussed in the previous section, autonomous and reactive community led and
individual adaptation practices (responses) in rural Nepal are localised and small
scale in nature. The responses are mainly targeted to develop coping strategies to
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address the climate change impacts around subsistence agriculture. Similarly, the
NAPA and LAPA frameworks also envision vulnerability analysis and adaptation
planning at local levels (GoN, 2010a; GoN, 2011b). However, the current and
potential impacts of climate change are not always local, and demand
vulnerability analysis and adaptation planning at different scales, at least beyond
the local community (section 6.4.2). The human casualties, loss of properties and
infrastructure from the 1993 mid hill flood, 2008 Koshi embankment breech, 2008
flood in far-western region of Nepal (NCVST, 2009) and unexpected flooding in
Seti River in 2012 (Dwivedi & Neupane, 2012; Regmi et al., 2012) confirm the
need for multi-scale vulnerability analysis and adaptation planning in Nepal. The
commonality in these events was that the disaster was a result of multi scale
effects of hazards. The need for multi-scale vulnerability analysis and adaptation
planning has been mentioned in other studies (Adger et al., 2004; Birkmann,
2007; Vincent, 2007). The research findings suggest that an understanding of the
local context is important for the designing and planning of context specific
adaptation strategies in a country with extremely diverse ecological zones (as well
as high heterogeneity within communities – see section 6.5). The findings suggest
an urgent need to integrate and mainstream adaptation into development plans to
promote climate-smart development rather than implementing climate change
adaptation and development as separate strands.

9.4 Reflection on the role of local institutions in the context of
climate change adaptation
The findings in this section are based on answering the third and fourth questions
of the research: (i) what is the role and capacity of local institutions to enable poor
people to adapt to climate change; and (ii) how can the local institutions of
CFUGs enable poor people to adapt to climate change?

9.4.1 Presence and potential of local institutions for climate change
adaptation
The research examined the presence of various state, civil society and private
sector institutions involved in capacity building and delivering services to local
communities to increase their socio-ecological resilience and adaptive capacity
(section 7.2 & Figure 21).
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The local institutions such as CFUGs, farmers’ groups and irrigation groups are
recognised as implementing agencies for NAPA in Nepal. As described in
Chapter 3, there are over 17,500 CFUGs in Nepal that include about 40 percent of
the population. Likewise, there are over 15,000 Water Users’ Associations
(WUAs) successfully managing more than 70 percent of the irrigated land as
farmer-managed irrigation systems (WECS, 2005, p. 5), and approximately
26,500 cooperatives dealing with saving and credit, agriculture, dairy, tea, coffee
and medicinal herbs with approximately 4.65 million members (about 17.5% of
the total population) (MoCPA, 2013). Additionally, there are many formal and
informal institutions mobilising and leveraging local resources and social capital
at the local level, such as user groups, mothers’ groups and farmers’ groups.

Of the civil society governed local institutions, CBOs such as CFUGs and
cooperatives such as micro-finance institutions were recognised as having the
potential to contribute to climate change adaptation, based on their authority, role
and mandate in managing local resources through the mobilisation of local
communities. Although current understanding, knowledge and capacity within
these institutions was not adequate, their local knowledge, presence and proximity
to vulnerable communities ensured these institutions had a very high potential to
analyse climate vulnerabilities, mobilise and leverage local resources and link
local issues to mediate external organisations. The findings support the crucial
role of local institutions in supporting communities in local level adaptation
planning and implementation as highlighted by Agrawal and Perrin

(2008),

Ostrom (2011), and Tompkins and Agrawal (2004).

The research revealed that the existing knowledge, capacity and experience of
local institutions was inadequate in comparison to the increasing needs and
demands of local communities for climate change adaptation. The results also
showed that both availability of services from various institutions, and service
seeking by the most vulnerable, was very low. Bureaucratic hurdles, as well as
behaviour and the mindset of state service providers, were found to be a major
obstacle. Poor and vulnerable communities had limited information about various
services and service seeking mechanisms. Obstacles to the mainstreaming of
climate change adaptation in planning and implementation processes resulted
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from duplication of roles by different institutions, unclear and contradictory
policies, and the lack of a single coordination authority.

9.4.2 Elite dominance and mistrust in local institutions
One of the key findings from the research was that the local institutions were
mostly captured by local elites, and there was mistrust between the most
vulnerable and those who were in decision-making positions of local institutions.
The poor and most vulnerable in the community lacked trust in and ownership of
local institutions, largely due to exclusion from membership and decision-making,
discrimination in sharing benefits and the obstruction and manipulation of propoor services and targeted activities by local elites. Various forms of exclusion
and discrimination were reported in the institutions, such as CFUGs, responsible
for managing public goods, and in cooperatives and micro-finance groups that
mobilise and manage local resources as commons. The findings support previous
studies (Adhikari & Di Falco, 2009; Agrawal, 2001; GoN, 2013; Jones & Boyd,
2011; MSFP, 2012) that reveal inequity in participation and benefit sharing based
on caste, class and gender as major barriers of local institutions managing
commons in similar contexts.

In many cases, the elites in local institutions were promoting and perpetuating
caste, gender and class based discrimination and exclusion of the poor and
marginalised from access to resources, services and the benefit sharing system.
Local elites were not in favour of delegating authority and power to poorer
community members. Unequal power relations and the continued dependency of
the poor were benefiting local elites, and sustaining unequal power relationships.
The finding contradicts those of Andersson and Agrawal (2011) who claimed that
the local institutions managing forest commons were effective in reducing socioeconomic inequalities.

The major roles of local institutions in climate change adaptation were considered
while developing the conceptual framework of this research (Section 1.4, Figure
1). One of the major roles identified was the mediation of external intervention in
favour of local needs and priorities as described by Agrawal (2010). Instead of the
expected role of local institutions in mediating external services and benefits in
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favour of local communities, as described in previous research (Agrawal, 2010;
Agrawal & Perrin, 2008), it was found that many local institutions were not
mediating external services in favour of the most vulnerable. This role of local
institutions is very important in climate change adaptation, as the adaptation need
of local communities cannot be addressed without external services, resources and
technology. However, the research findings revealed that the elite-led local
institutions (mainly CBOs such as CFUGs and cooperatives) were using the
institutional platform to gain and sustain their traditional power and feudal
legacies, by making rules in favour of themselves, and by developing biased
implementation strategies. The research findings cast doubt on the expected role
of local institutions to mediate external resources and services in favour of the
most vulnerable as proposed by Agrawal and Perrin (2008) and discussed in
section 3.4.1. The finding does not support the role of local institution assumed
while drafting research framework (Figure 1).

9.4.3 Local institutions may support collective adaptation responses that
benefit the community, but not necessarily support individual and household
adaptation responses that benefit the most vulnerable.
Local institutions achieved some success in reducing collective risks and
vulnerabilities at the community level. However, there were very limited
examples of reduced individual and household level risks and vulnerabilities
amongst the most vulnerable. The success of local institutions in managing
common pool resources such as forests, water and micro-finances was found to be
reducing vulnerabilities and disaster risks and enhancing adaptive capacity of
local communities. However, most of the contributions were targeted at reducing
collective vulnerabilities of communities, with little focus on addressing
individual vulnerabilities, particularly amongst the most vulnerable. The study
findings are in agreement with those of Adger (1999, 2003), that highlight
individual and collective vulnerabilities were caused by different factors, and thus
different strategies are needed to address these different vulnerabilities. Thus the
effectiveness of adaptation strategies and responses should be evaluated in terms
of their effectiveness in addressing individual, household and collective
vulnerabilities.
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The elite dominated local institutions were not in favour of prioritising plans and
allocating resources to address individual and household level adaptation needs of
the most vulnerable. For example, local institutions such as CFUGs were
spending most of their funds in local infrastructure development activities such as
road construction, water source protection and tree plantation. However, resource
allocation for pro-poor targeted activities was almost negligible, despite the many
mandatory policy provisions in the community forestry laws and guideline
(section 8.3). Some CFUGs had initiated landslide control and soil conservation
activities in public lands, mobilising both internal resources of the CFUGs and
support from external agencies. However, none of the landslide vulnerable
households had received any support to reduce their vulnerability and to increase
adaptive capacity. These findings challenge the understanding promoted by many
authors that in managing commons, local institutions can develop their own
institutional arrangements to manage local resources and to distribute benefits in
an equitable and sustainable way (Agrawal & Yadama, 1997; Andersson &
Agrawal, 2011; Baland & Platteau, 1996; Kellert et al., 2000; Ostrom, 1992;
Pretty & Ward, 2001). Indeed this research finds that local institutions can act
against the sustainable and equitable distribution of benefits, so the existence of
local institutions alone does not necessarily lead to such outcomes.

Several examples of injustice and human rights violations were observed in the
institutional arrangements of civil society managed local institutions. The results
showed that the poor and vulnerable communities were not able to exercise core
principles of human rights such as equality and non-discrimination, participation
and empowerment, and accountability as guaranteed by international declarations
of human rights (Evans, 2009). Civil society organisations often claim to promote
the human rights of citizens. However, the way in which the members of local
institutions claim and exercise their rights, and how these rights are respected,
protected and fulfilled within the framework of civil society managed local
institutions is not apparent.

The outcomes of this research suggest the need for changes in the functions and
characteristics of local institutions. The most vulnerable communities were found
to be in favour of reform in policies, programs and governance of local
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institutions, however, the well-off respondents sought local institutions to be more
technically competent in designing, coordinating and implementing climate
change adaptation programs in the future.

Local institutions reflect a society, and function as a sub-set of that society. The
discriminatory, exclusive and dominant practices adopted by the elites in
decision-making positions of local institutions may not have originated from
within those institutions. Rather the practices are transferred from the society
where such practices exist as a legacy of feudal, patriarchal and caste based
domination (Bennett et al., 2006). However, it is not clear whether civil society
institutions may influence the society at large to reduce and end such anomalous
practices, or whether those practices of local institutions may only be reduced
through societal influence. Lessons from community forestry in Nepal reveal that
the transformation of a highly structured and hierchial society is a complex
process. There is a need to understand what changes are possible in the short term
or medium term and what is the catalyst for such fundamental social change?

The findings contribute to an understanding of how local institutions may support
local communities to reduce collective risks and vulnerabilities. It is clear from
this research that the local institutions, dominated by local elites, may not support
poor and the most vulnerable households in reducing their individual and
household level risks and vulnerabilities related to climate change. The finding is
also in contrast with the assumption described in the research framework (Figure
1) that anticipated local institutions would contribute to poor households’ ability
to adapt to climate change.

9.4.4 CFUG as a potential institution for climate change adaptation
The CFUGs were providing various ecological and socio-economic services
which contribute to climate change adaptation through: (i) strengthening
livelihood assets and reducing climate sensitivity; (ii) reducing disaster risks and
uncertainties; and (iii) enhancing adaptive capacity of communities (section 8.2,
Figure 23). Although the policies and interventions of the CFUGs were not
directly targeted to climate change adaptation, their role was considered to be
contributing to climate change adaptation. CFUGs were found to be successful in
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restoring forest stocks, and mobilising a large number of user group members for
forest protection and community development activities through collective
actions. The potential of community forestry in climate change adaptation has
been highlighted by previous research (MSFP, 2012; Ojha et al., 2008; Pokharel
& Byrne, 2009; RECOFTC, 2012). This research further explored how CFUGs
can be optimised by changes in functions and characteristics in order to equip the
most vulnerable communities.
There were 304 well-established CFUGs in Lamjung district which organised
about 19,000 households of local communities to manage over 19,000 ha of
forests in the district (DFO, 2012a). The CFUGs have thus been considered as one
of the potential institutions to support local communities for climate change
adaptation. Their autonomy, mandate in management of resources, ongoing
contribution and geographic coverage provided a very good foundation for
CFUGs to perform this responsibility.
Despite various contributions and potential, the study found that the internal
governance of CFUGs was weak, and the CFUGs were not committed to
delivering pro-poor, gender sensitive and governance related policies (section
8.3). The findings support the conclusions of Kanel (2004), Nightingale (2002),
and Thoms (2008), who identified equity issues as major constraints in
community forestry in Nepal. However, the findings do not support studies by
Banjade et al. (2006), Carter et al. (2011), and Chapagain & Banjade (2009) that
found community forestry contributes to the socio-economic empowerment of the
poor. The research findings analysed a trend that some studies based on the donor
funded community forestry programmes (Carter et al., 2011; Chapagain, Subedi,
& Rana, 2009; Chapagain & Banjade, 2009; GoN, 2013; MSFP, 2012) revealed
positive outcomes of community forestry in terms of its contributions in
addressing equity and benefit sharing issues in community forestry together with
its limitations. However, a number of other studies (Adhikari & Di Falco, 2009;
Pokharel, 2009; Thoms, 2008) have also outlined limitations of community
forestry in-terms of its pro-poor outcomes and contributions in addressing equity
issues.
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The decision-making of the CFUGs was controlled by a few educated, well-off
and local so-called intellectuals and social workers. Although there was a
provision to elect user committees through a democratic process in the general
assembly, the decision-making authority, in reality, was never transferred from
certain elite households to others. The local elites were using the strength of their
traditional and feudal legacies to occupy key positions of CFUGs, in order to
sustain their position and power in society. From the institutional perspectives, the
leadership was largely successful in forest protection, distribution of forest
products and implementing community development activities. However, from
the perspectives of poor and marginalised communities, there was exclusion of
poor and Dalits in decision-making; the decision-making process was not
transparent; benefit sharing was not equitable; and thus there was a lack of trust
between the committee members and poor households.
The role of FECOFUN as one of the largest civil society organizations was found
to be successful in safeguarding the rights of CFUGs. FECOFUN is a memberbased organization that includes CFUGs as members. Although FECOFUN was
found quite successful to advocate and protect the rights of CFUGs, the role of
FECOFUN in addressing district and local level issues, especially in dealing with
power dynamics within user groups and its consequences in discriminating against
the poor and marginalized in decision making and benefit sharing, was not found
to be effective (Section 8.5.2). Likewise, FECOFUN has also been accused of
politicising its work across the network in favour of political parties (GoN, 2013).
A major source of mistrust was due to the reluctance of committee members to
implement various affirmative policies targeted to poor, women and marginalised
communities (section 8.3). Rather than recognising community forests as public
goods, many households were still considering forests as their inherited property
as the forests in the hills of Nepal were managed and utilised by certain families
before the private forest nationalisation Act 1957. The concept and policy of
community forestry in Nepal has emerged as part of a progressive trend based on
experience and socio-political changes in the country. The formulation of the
revised community forestry guideline is an example of implementing policy
options to address contemporary equity and governance related issues. However,
the research found that the policy was almost neglected in its implementation. The
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role of government in implementing and monitoring outcomes of such policies
was found to be ineffective.
The findings indicate that the formulation of progressive policies and institutional
arrangements does not necessarily bring about positive change. Accountability
measures to ensure commitment, mindset and willingness of key actors in
addressing structural barriers are crucial in policy implementation (Jha et al.,
2009; MSFP, 2012). GoN (2013) reveals that the persistence of major structural
problems related to exclusion and inequity are the major constraints in
demonstrating pro-poor outcomes of community forestry. (GoN, 2013) further
identifies three domains of change as access to assets, voice and changes to rule of
the game responsible to decide who bears the costs and who gains the benefits
from community forestry. The evidence questions whether CFUGs can better
equip the most vulnerable and poor households in climate change adaptation
without an institutional transformation, and changes in the mindset of local elites.
CFUGs have a very large membership, strong networks and a mandate to manage
a large amount of the country’s natural resources. Thus the CFUGs have the
potential to provide various socio-economic and environmental services to rural
communities. The current role of CFUGs was found to be mainly focused on
forest protection, and management of forests and distribution of forest products.
To enhance the potential of CFUG in climate change adaptation there is a need for
CFUGs to focus on a wider role, beyond the management of trees, to managing
local ecosystems including soil, water and other environmental services. Such
ecosystem services can increase the socio-ecological resilience of communities,
and ecosystems can contribute to food security. There is a need to reform and
update existing community forestry policies to optimise the role of community
forestry and CFUGs in climate change adaptation. However the potential to bear
additional responsibilities depend upon how CFUG policies and provisions
transform in an equitable and sustainable way and how CFUGs develop better
linkages with other stakeholders most importantly with local government as also
cited by other studies (GoN, 2013).
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9.4.5 Need for institutional transformation, enhanced capacity and role of
local institutions
There appears to be a need to transform local institutions in terms of their policies,
programs and the mindset of those working with local institutions. There is a need
to improve internal governance of local institutions to make them more inclusive,
democratic and sensitive to the issues of poor, women and marginalised
communities. The issue of exclusion, biased implementation and inequitable
practices by local institutions, especially by CFUGs, is highlighted in many
studies. However, fundamental social change has not yet happened because of the
biased social norms and values guided by the highly structured and hierarchical
society, lack of commitment and willingness of government to promote
transformative change, as well as poor and unorganized voice of poor and
marginalized communities. There is also a need to enhance the technical and
networking capacity of local institutions to make them familiar and competent in
vulnerability analysis, designing and implementing climate change adaptation
programs and coordination and networking with other agencies.
The concept of climate change adaptation has emerged following the initiatives of
the UNFCCC and the creation of IPCC in 1988, two critical milestones for both
scientists and policy makers. The UNFCCC’s 7th and 8th COPs in 2001 and 2002
(Delhi declaration) declared funding mechanisms for developing countries, with
an emphasis on supporting the most vulnerable countries and populations for
climate change adaptation. Both industrial and developing countries are supposed
to transfer support to the most vulnerable countries and communities. Hence, the
notion that policy, institutional or operational mechanisms must intend to reach
and equip the most vulnerable.
There is a need to re-evaluate the current understanding and approaches to
adaptation and the role of various institutions. Researchers, in recent years, have
proposed transformational adaptation where incremental adaptation is not
sufficient to address the considering increasing demands for climate change
adaptation. According to Kates et al (2012), transformational adaptations are
adopted at a larger scale or intensity; can provide new adaptation options to a
particular area; and can transform places and shift locations. Transformational
adaptation demands critical re-evaluation of existing structures, institutions, habits
362

and priorities in the context of climate change risks and vulnerabilities (Rickards,
2013). Transformative adaptations are also required to avoid adaptation limits that
potentially bring serious losses in the socio-ecological system into development
pathways to improve human conditions (Adger et al., 2011; Dow et al., 2013).
Similarly, as described by Nightingale (2009, p. 87), there is a need to switch
current understanding of adaptation from “whether farmers will have enough
knowledge to farm differently” to the real concern “how adaptation strategies will
shift social and geo‐political realities and what that will mean for inequality,
deliberative democracy and resource distribution”.
A general trend was observed that local institutions are increasingly considered as
partners of government and donor agencies for implementation of their programs
in communities. The constituency of local institutions, and their capacity to
mobilise and leverage local resources, has been considered as their asset in
achieving the targets of external organisations. This is exhibited by government
recognition of local institutions, such as CFUGs, farmers’ groups, irrigation
groups and other interest groups, as the implementing agencies of the national
adaptation program of action to climate change (GoN, 2010a, p. 21). Recognition
of local institutions, particularly CFUG as a lead agency to implement climate
change adaptation activities is also due to the role of CFUGs in implementing
various local community development activities over the past decades (section
8.3). Although the priorities and policies of government and donor agencies are
intended to reach and serve the most vulnerable groups, this research finds that the
most vulnerable groups are in fact not receiving the intended benefits from local
institutions. This has implications for the ongoing expectations of external
agencies of the outcomes of partnerships with local institutions. Continuation of
such partnerships without improving and transforming the structure and
governance of local institutions may further disenfranchise poor and vulnerable
communities from the benefits of climate change adaptation initiatives.
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Chapter 10 – Conclusion
10.1 Introduction
The previous chapters of this thesis present theoretical and methodological
background information, findings and discussions considering the theoretical and
policy context of the research. The research has been designed to answer
contextual, contemporary and practical questions regarding: how local
communities are experiencing climate change; how local communities are
responding to changes; how local institutions are contributing to climate change
adaptation; and what changes are required in key local institutions, such as
CFUGs, to make them more relevant and effective to equip the poor and the most
vulnerable in the climate change context.

The questions and conceptual part of this research have been developed through a
critical review of literature, an analysis of the context, policies and critical issues
of the research site, and prior experience of the researcher (Chapters 1, 2 & 3). A
mixed method approach was designed as a suitable research method, enhancing
the validity of the research findings by using complementary qualitative and
quantitative methods (Chapter 4). Empirical data were collected at different levels
and scales during two field visits in Nepal. Both qualitative and quantitative data
have been rigorously analysed and the findings are presented according to the
research questions in Chapters 5, 6, 7 & 8. The key findings are further discussed
in Chapter 9 to compare them with existing knowledge and practices.

The next section of this concluding chapter summarises the major findings
according to the research questions. The third section presents contributions and
theoretical implications of the research, specifically in relation to theories of
vulnerability, adaptation, and the role of local institutions and community forestry
in the context of climate change adaptation. Following this, research implications
are discussed for climate change and community forestry related policies,
strategies and frameworks in Nepal. The chapter concludes by outlining new
questions for future research.

364

10.2 Key conclusions of the research
10.2.1 What are the impacts of climate change for different communities of
rural Nepal?
As part of answering the first research question, the research explores: (i) how
rural communities in the rural hills of Nepal perceive climate change and its
impacts; (ii) what are the major hazards impacting livelihoods; (iii) which
livelihood options are most vulnerable to climate change; and (iv) who are the
most vulnerable to the impacts of climate change?

Perceptions and experiences of local communities, as well as data from the nearby
meteorological stations, confirm that both maximum and minimum temperature is
increasing and rainfall patterns have become more erratic. Climate change is
already being experienced in the research area in terms of increasing warming and
the erratic nature of precipitation, and their impacts. Erratic rainfall, increasing
frost, landslides and gullies, invasive weeds, increasing insects and diseases,
erratic hailstorm and wind were identified by local informants as major hazards
impacting the livelihood resources of the communities. With subsistence farming
providing the major strategy of survival and income, rain-fed cultivation of paddy,
maize, vegetables and other crops are found to be the livelihood options most
impacted by climate change. The gradual drying of traditional water sources such
as wells, ponds and streams was also a concern for communities. Other livelihood
resources under threat were depletion of forage and grazing lands and occurrence
of livestock diseases, cultivation of lands close to landslide and gullies, and
production of fruits such as oranges.

Climate change is resulting in differential impacts across households and
communities. Exposure to climatic hazards and sensitivity of livelihood resources
varies mainly according to wellbeing status of households. As a result,
vulnerability to climate change varies according to wellbeing status of
households, and to some extent, according to gender of household head and
location of communities in different villages. Differences in access to information
and education, access to and control over productive resources (mainly land,
irrigation and forest), and access to and affordability of services are directly
contributing to differential vulnerability in the communities. The underlying
causes of this differential vulnerability, however, are derived from historical caste,
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class and gender based discrimination and marginalisation which define where
people live, and what access they have to resources. As a result, certain groups of
people have been historically compelled to live in insecure places (close to
landslide, gullies and floods), are landless, uneducated, voiceless, and living in a
condition of scarcity and with limited livelihood diversification opportunities
(Figure 12). The socio-political vulnerability existing in society thus becomes a
foundation to make poor and socially vulnerable people more vulnerable and
fragile in the context of climate change impacts. Vulnerability to climate change
was found to be higher for those households and communities who were already
experiencing multiple burdens that challenge their survival.

It is very hard to identify specific causes of climate change vulnerability in
isolation, rather vulnerability has been identified as resulting from the combined
impacts of both climatic and non-climatic factors. The finding justifies a need for
holistic analysis of vulnerability, including its underlying social, economic and
political causes. The hazards and their impacts are not always local; a multi-scale
and multi-level vulnerability analysis is required to understand the causes and
consequences of vulnerability. Such analysis is crucial in the context of Nepal,
where there is a very high physiographic, ecological and socio-economic
diversity.

Change of local weather patterns have been resulted from climate change. As a
consequence it has adversely affected on crop and livestock productions which the
poor suffered most in the communities. Supportive measures are needed,
especially focusing on the most vulnerable, poor and female headed households.

10.2.2 How are local communities in rural Nepal addressing (responding to)
the impacts of climate change?
This research question considers: (i) how different communities are applying
individual and collective actions to adapt to the climate change impacts; (ii) what
are the adaptation needs of local communities; and (iii) what is the national
context of climate change adaptation in Nepal in terms of policies, institutional
and governance framework and practices.
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As a natural process of coping and survival, communities have developed several
strategies in response to changed environmental conditions over time. The
responses are mostly based on traditional and indigenous knowledge, skills and
experiences. However, the impacts of climate change are rapid and unpredictable,
and are beyond the coping and adaptation capacities of local communities. At the
time of this research, there was very limited external support available for
communities to adapt to climate change. Thus the responses (coping, adaptation)
of the communities were mostly autonomous, short-term, reactive and targeted to
continue subsistence agriculture. Adaptation strategies in the communities can be
divided into individual or household actions, and collective actions.

Adaptation strategies being applied by local communities vary according to
household wellbeing status and occupation. For example, the well-off households
mobilise assets, resources, knowledge and experiences to develop their adaptation
strategies. Likewise, networking, information and ability to seek various services
from civil society, state and private sector service providers are the strengths of
well-off and some medium households in developing adaptation options and
strategies. Livelihood and agriculture diversification, use of drought tolerant and
hybrid varieties of crops, and use of adaptive agriculture technologies are some of
the examples of adaptation strategies. Feudal legacies and societal positions are
additional assets for well-off households to use to influence and utilise services
and benefits.

On the other hand, due to lack of assets and lack of access to resources and
information, very poor and poor households develop very risky and short term
adaptation strategies for survival. Weak social networks and lack of access to
credit from formal institutions compels them to depend upon local money lenders
for high interest loans and a life of indebtedness. Historical powerlessness and
marginalisation hinder their access to information, and their capacity to seek and
afford basic services such as health, drinking water and agriculture inputs.

Internal and external migration is in an increasing trend. Although there are many
push and pull factors contributing to the migration decisions within communities,
environmental factors related to climate are largely acting as push factors for
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emigration of rural households in the research area. Repeated crop failure and loss
of agriculture production, shrinkage of grazing land and low forage supply,
scarcity of drinking water, and the threat imposed by landslide and erosion gullies
are the major environmental push factors for emigration. As emigration is
common in the upland and remote hills, large areas of agricultural lands are left
abandoned. The impact of landslides and gullies are high in places where
households have emigrated and agricultural lands are abandoned. The research has
confirmed that local people are contributing to conservation of soil, water and
forests in the remote hills by the construction and renovation of terraces, water
source protection and protection of agriculture, residential and communal lands
against landslides, gullies and floods. Migration choices are governed by wealth
status, education, and skills of households. As a result, the wealthier households
are migrating either for a job, businesses or farming in fertile and irrigated areas
close to urban and semi-urban areas with road access. The migration of poor
households towards the accessible areas is mainly to search for work labouring in
agriculture and construction areas due to lack of affordability to buy land and
other assets. Increasing and unplanned migration to urban and semi-urban areas is
also creating scarcity and stress on water and forest resources. The increasing
trend of youth migration (mainly male) has increased the number of women
headed households, and has increased the burden of additional responsibilities for
women and elderly people living at home.

Some innovative adaptation strategies in place are use of bio-pesticides and
insecticides, and changes in potato cultivation time to avoid the frost. Likewise,
managing resources such as forests, drinking water and irrigation, as well as
formation and mobilisation of agricultural and saving and credit cooperatives as
common pool resources, are enhancing the adaptive capacity of local
communities, by reducing costs and time, sharing risks and gaining social
strength. The communities are not only adapting to climate change impacts, they
also develop strategies to address multiple impacts with the potential to cause
vulnerability.

Autonomous adaptation is not always helpful and beneficial; it may result in
various forms of mal-adaptation. Some coping strategies, such as excessive use of
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chemicals to control increasing number of insects and diseases, are causing
immediate to longer term environmental problems. Other forms of mal-adaptation
are caused by adaptation strategies related to socio-economic changes such as
high interest consumption loan and indebtedness, low wages agricultural laboring
and share cropping. Such mal-adaptive responses are increasing unplanned
migration, social inequity, increasing risks and dependency, and are contributing
to unequal power relations in the society.
Community members express adaptation needs mostly around agriculture, crop
and livestock insurance, reducing disaster risks, improved governance and
protection and management of water resources. The adaptation needs within
communities vary according to household occupation and wellbeing status. The
well-off and some medium households demand agricultural technology, irrigation
facilities and insurance schemes. In contrast, very poor and poor households
demand pro-poor targeted activities, easy access to credit, landslide and disaster
risk reduction, and improved governance of service providers.

The institutional and policy environment for climate change adaptation in Nepal is
evolving, and mostly donor driven. However, policies and institutional
responsibilities between different government ministries, elected government and
bureaucracy, and between local community institutions and elected government
are unclear and dubious. The donor driven climate change adaptation initiative
seems to be concerned with how to implement adaptation activities and spend
money, rather than with critically reviewing who are the most vulnerable and how
to reach them. It seems that the donor funded programs are trying to address the
problems without any attempt to address the deep structural problems that prevent
the level of social transformation necessary to reduce vulnerability of key
marginalised groups. There is a lack of clarity in the scale and unit of
vulnerability analysis and adaptation planning. The climate change policies lack
provisions for differential impacts of climate change, and also lack strategies to
reach the most vulnerable communities.

The research concluded that adaptation practices being adopted differ according to
household wellbeing, and are largely governed by access to education,
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information and resources within the community. Development of adaptation
plans, strategies and support mechanisms should take account of the different
adaptation practices and needs of households. The research also concluded that
the autonomous, unplanned and reactive nature of adaptation practices being
followed by rural communities can lead to mal-adaptation practices and contribute
to further inequity and unequal power relations.

10.2.3 What is the role and capacity of local institutions to enable poor people
to adapt to climate change?
The research question examines: (i) what is the presence and role of local
institutions in climate change adaptation; (ii) what is the mandate, function,
capacity and willingness of key local institutions to equip the most vulnerable for
climate change adaptation; and (iii) what key characteristics and functions are
required for the local institutions to more effectively support vulnerable
communities in climate change adaptation?
There exist various local institutions governed by state, civil society and market or
private sector. Although the state institutions such as government bureaucratic
offices and elected government are locally present, they are governed by central
policies and regulations which make them slow to respond to local needs and
demands. The civil society organisations such as NGOs, cooperatives, CBOs and
networks are increasing in number. These institutions are run by locally developed
rules, regulations and institutional frameworks and thus have better outreach to
local communities. Private sector institutions such as private shops, insurance
companies and private banks are also expanding, and providing services that
support communities in the context of climate change adaptation. However, the
expansion of the private sector can be explained as meeting the needs of the
market and also filling the spaces left by the withdrawal of the state services, both
during the years of conflict and as a result of government policy to privatize
agricultural input services.
State services are generally limited to the district headquarters, and access is
obstructed by various bureaucratic hurdles. The services are mostly utilised by
communities living close to service centres, and those who have better connection
and influence with the officials. Government officials have limited knowledge and
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experience in analysing, planning and implementing vulnerability analysis and
climate change adaptation related activities. Most of the government offices
function with their traditional mindset of centralisation of authority and resources.
The government authorities also lack focus, capacity and accountability in the
monitoring of the activities and performances of private sector and civil society
institutions. Absence of elected local governments for more than 10 years has
created a vacuum in linking local communities with state policies and functions.
Clarity of roles and mutual accountability between local elected government
responsible to plan and implement local development activities and local
institutions responsible to plan and manage natural resources is important to plan
and mainstream climate change adaptation.
Some academic institutions are trying to develop climate sensitive and drought
tolerant varieties, and adaptive technologies. However, such innovations are
limited to certain geographical areas, and on a small scale, due to the lack of
resources, capacity and priority of the government.
Both formal and informal civil society institutions are present. Among the formal
institutions, CBOs such as CFUGs, cooperatives and mothers’ groups have a wide
coverage and high potential to support local communities. The CBOs have
developed local institutional arrangements in managing resources as commons.
Although climate change adaptation is not explicitly mentioned in the vision,
objectives and activities, CBOs such as CFUGs and cooperatives are contributing
by reducing disaster risks, reducing sensitivity to the climate impacts and by
enhancing the adaptive capacity of local communities. The capacity of these
institutions is very low in analysing vulnerability and designing adaptation plans
for the communities. Their greatest strength is in their capacity to leverage and
mobilise local resources.

The analysis of membership and constituency, decision-making, benefit sharing
and commitment towards the most vulnerable people shows that almost all local
institutions are dominated by elites. The elite leadership has a very low level of
trust for poor people. Although local institutions were facilitating collective
actions to reduce disaster risks and vulnerabilities to some extent, these
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institutions were not found to be committed to reducing individual and household
level risks and vulnerabilities of the most vulnerable. In many cases, internal
governance of local institutions is very weak, and these institutions act as
obstacles to mediation of external services for the poor and most vulnerable
communities and households. The overall satisfaction of very poor and poor
regarding the performance of local institutions was found to be very low.
There is a diverse understanding of poverty and the poor, with local elites blaming
the poor for their own poverty. However, poor and marginalised people and social
activists claim that exclusion, marginalisation, discrimination, inequity and
unequal power relations are the underlying causes of poverty. Despite these
challenges and realities, service providers and external organisations are still
relying on local institutions as implementing partners to deliver their services. The
reliance on local institutions without analysing their internal governance,
willingness and commitment towards the poor and most vulnerable may be
inconsistent with the policies and objectives of service providers, and may work
against their objectives of reaching the most vulnerable communities.
The research participants reported changes required in the local institutions to
assist the most vulnerable communities. The important characteristics and
functions reported are: (i) improved governance in terms of inclusion,
participation, transparency, equity and accountability; (ii) enhanced knowledge
and experience in analysing vulnerability and planning climate change adaptation;
(iii) enhanced expertise and experience in coordinating and mediating external
services and benefits; (iv) focus on disaster risk reduction; (v) commitment to
implementing pro-poor focused activities; and (vi) solidarity and networking
among poor and vulnerable to collectively express their concerns and issues in
public forums. However, not surprisingly, the proposed changes in characteristics
and functions of local institutions also varied according to the wellbeing status of
the interviewees. Higher percentages of very poor and poor interviewees were in
favour of improved governance, pro-poor and vulnerable focused policies and
programs, and solidarity and establishing a critical mass in networking of poor
and vulnerable people. On the other hand, the well-off and medium interviewees
had an interest in enhancing institutional knowledge and capacity for climate
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change adaptation, external linkage and coordination and disaster risk reduction
and relief activities.
More importantly, the success of local institutions in enabling the most vulnerable
in communities depends largely on institutional ability to transform organisational
policies, structure and practices, and to delegate authority and power. These
actions are pathways to rebuild trust, empower, engage and allow the most
vulnerable populations to exercise their rights to an equitable share of the
productivity of the commons.
The research concluded that local institutions play a very important role in climate
change adaptation. However, the research findings revealed that local institutions
are led by a local social elite who use the institutional platform to gain and sustain
their traditional power and feudal legacies by making rules in favour of
themselves and by developing biased implementation strategies. As a result, local
institutions were not found to be committed to reducing individual and household
level risks and vulnerabilities of the most vulnerable.
10.2.4 How can the local institution of Community Forest User Groups
(CFUGs) enable poor people to adapt to climate change?
This research question explores: (i) what is the evidence to support the CFUGs’
claim that they are contributing to climate change adaptation; (ii) what is the
status of CFUGs in implementing pro-poor and affirmative policy provisions to
promote inclusion and poverty reduction; and (iii) how can CFUGs be optimised
to enable rural vulnerable communities for climate change adaptation?
The role of CFUGs as local institutions has been recognised as having potential to
contribute to climate change adaptation, based on their authority, role and
mandate in managing local resources through the mobilisation of local
communities. Although current understanding, knowledge and capacity of the
CFUGs is not adequate, these institutions have a very high potential for providing
analysis of climate vulnerabilities, mobilising local resources and linking local
issues to mediate external organisations.
The knowledge and experience gained by CFUGs in managing common pool
resources could reduce vulnerabilities, disaster risks and enhance the adaptation
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capacity of local communities. However, most of the contributions were targeted
at reducing collective vulnerabilities of communities, with little focus on
addressing individual vulnerabilities of communities, particularly the most
vulnerable.
The elite leadership in the CFUGs was found to not committed to translating propoor, gender sensitive and governance related provisions into action. Rather,
various forms of misuse of authorities and resources are reported. Rather than
following a transparent and democratic process, many CFUGs were found to be
influenced by political parties in the election of committee members and in their
decision-making processes. The role of government authorities was also
inadequate to ensure the implementation of progressive policies related to propoor economic empowerment, social inclusion and justice.

The poor and most vulnerable communities lacked trust in and ownership of
CFUGs as local institutions, largely due to their exclusion from membership and
decision-making, discrimination against them in sharing benefits, and obstruction
and manipulation of external services targeted to vulnerable communities. The
elites in local institutions were promoting and sustaining caste, gender and class
based discriminations, and exclusion of poor and marginalised people from access
to resources, services and the benefit sharing system. Local elites were not in
favour of delegating authority and power to poorer community members. Unequal
power relations and the continued dependency of the poor were benefiting local
elites in sustaining the social, political and economic power that they historically
exercise in the community. The role of FECOFUN as a network of CFUGs was
not found to be proactive in addressing issues related to internal governance of
CFUGs.
Many efforts have been initiated to improve the governance of community
forestry. Through the revision of policies such as the community forestry
guideline (2009), gender and social inclusion guidelines have been prepared and
efforts made to reorient government officials. As a result there are some changes
observed in the institutional and procedural governance of CFUGs. However, the
expected gradual transformation of CFUGs in regards to structural and
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hierarchical changes has been found to be occurring much more slowly than
expected. The opportunities, constraints and limitations of CFUG as an institution
have been explored through many studies and research. However, the learning has
not been translated in designing and implementing climate change adaptation
policies and strategies, as climate change vulnerability and impacts were
considered as technical issues.

The CFUGs can further contribute to climate change adaptation by (i) improving
their internal governance in terms of inclusion, participation, transparency and
accountability; (ii) enhanced focus and commitment to improving the livelihoods
of the poor and vulnerable; (iii) strengthening and leveraging social capital; (iv)
contributing to food security by expanding their current role from managing only
trees to managing ecosystem services; (v) contribution to reducing disaster risks;
(vi) better understanding, and experience in external coordination and linkages for
external services and resources; and (vii) secured ownership and tenure rights for
local control of resources.
Enhancing understanding, knowledge and skills in relation to impacts of climate
change and climate vulnerabilities, as well as selection and implementation of
appropriate adaptation measures, are areas of improvement for CFUGs. More
importantly, how CFUGs improve their internal governance, and delegate
authority and power to the most vulnerable and poor, will determine the system of
governance. Transformation in structure, governance and the attitudes of decision
makers in CFUGs is required to build trust, and to equitably equip the most
vulnerable communities to enable them in climate change adaptation.
Transformation is also required at network organization of CFUG such as
FECOFUN and government level, in the implementation and monitoring of
outcomes of policies and programs, to enhance adaptation amongst the most
vulnerable.

The research concluded that the current policy provisions, governance status and
reluctance of elite-dominated leadership raise doubts about the capacity of CFUGs
to perform proposed additional roles and responsibilities related to climate change
adaptation. However, the research suggests institutional reform in the CFUGs,
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policy revisions and changes in mindset of key stakeholders to perform proposed
additional role. The research recommends a need for policy reform to expand the
role of CFUGs to manage ecosystems (including soil and water) rather than just
forests (and particularly just trees). Such a focus would contribute to improved
food security as local agricultural production is intrinsically linked with forest
productivity, soil and water in the context of climate change. Policy reform is
required to provide better linkages and coordination between CFUGs and local
elected government to deliver improved planning, resource sharing and mutual
accountability. Likewise, there is a need to improve internal governance of
CFUGs, to ensure inclusion, participation, transparency and accountability,
delivering justice and protecting the rights of the most vulnerable although these
changes are largely guided by deep structural and hierchial problems in Nepali
society.

10.3 Review of research methods and tools
The research framework and data collection matrix (Appendix 1) prepared prior to
deciding data collection tools remained very important analysis in this research.
The analysis provided a very clear understanding on what data was required to
answer the research questions, what would be the appropriate tools to collect the
data and what would be the source of the data. The analysis was also helpful in
developing the survey questionnaire, as well as checklists for interviews, focus
group discussions and participant observation.

The mixed method approach applied in this research was found to be very useful
to collect, compare and triangulate data collected from qualitative and quantitative
tools. In-depth interviews provided an appropriate approach to gathering data
from uneducated rural people as this tool provided an opportunity to explain the
questions in relation to the local context and to collect knowledge, experiences
and learning of research participants in a natural setting. A major learning for the
researcher in applying the interview was the difficulty of the researcher to keep
the discussion on track to the research questions without discontinuing the flow of
discussion. Another learning observed from the research is the usefulness of
multi-scale and multi-phase data collection process applied in this research. The
multi-scale data collection process, starting from community to district and
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national levels, at different intervals provided an opportunity to reflect on the data
collection process and to design interview questions for the interviewees with
different experiences, knowledge and responsibilities. Use of NVIVO was very
helpful to bring qualitative information generated from interviewees and focus
group discussions under a thematic hierarchical framework and analysis.

The participatory tools used while applying CVCA were very useful to a context
where many research participants were uneducated and less familiar with
answering research questions. The participatory maps, historical timeline,
institutional analysis and seasonal calendar were not only important to collect and
triangulate data, the CVCA remained an empowering and self-reflecting process
for the research participants. When I revisited the research sites in 2013 after one
year interval, I have observed that the research participants were applying
participatory maps, historical timelines and vulnerability matrix to develop
community level adaptation plans. This confirms the relevancy and replicability
of CVCA. However, the CVCA process demanded commitment of two full days
time of 15-20 participants in each research site. Based on this learning, the CVCA
is very useful for action research purpose.

The research applied vulnerability analysis tools such as LVI and LEI with some
revision in the local context. The research has learnt that many vulnerability
analysis tools and their indicators are guided by an assumption that climate
change vulnerability is a result of climatic factors. However, as discussed as one
of the important findings of this research, climate change vulnerability assessment
frameworks and tools should be guided by the understanding that climate change
vulnerability results from the combined effect of both climatic and non-climatic
factors including many underlying social and political factors. The research
learning show that LVI is directly applicable for vulnerability analysis as part of
local adaptation planning. The LEI was found to be applicable to understand
impacts of climate change on livelihood assets and useful to develop strategies
and approaches for adaptation planning.
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10.4 Contributions and implications of the research
10.4.1 Contributions
One of the major contributions of this research is the exploration of local level
evidence and community experiences of climate change and its impacts, and of
adaptation and coping strategies developed in the context of climate change. The
knowledge and understanding generated from this research further explains
theories related to climate change impacts and vulnerability, with a focus on
differential impacts. The research contributes to enhance understanding and
evidence of local adaptation practices and adaptation needs, focusing on the
diverse and different adaptation needs of communities with socio-ecological
heterogeneity. This knowledge is very important for policy makers, researchers
and practitioners.

The research findings contradict the theories related to institutions and commons
that are based on the common understanding that local institutions develop local
rules and institutional arrangements to collectively manage commons and achieve
equity, efficiency and sustainability in the resource management system. These
theories recognize the role of local institutions in managing the world’s complex
resource systems such as forests, irrigation and fisheries. Based on the experience
and recognition of local institutions in managing commons, a potential role for
local institutions in developing policy and governance provisions for climate
change adaptation has been recommended. Most of the studies on local
institutions and commons are around examine characteristics and functions of
local institutions. The effectiveness of local institutions, in most cases, has been
examined in comparison to the effectiveness of state and private sector
arrangements in managing resources. However, roles and functions of local
institutions, in terms of their internal governance, and more specifically the
responsibility and accountability of local institutions for a pro-poor outcome, have
not been studied well.

Despite the common knowledge and recognition of local institutions, the study
findings reveal that most of the local institutions in the research area (mainly
CBOs) are run by local elites, and these institutions may promote collective
adaptation measures that benefit the community, but do not promote individual
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and household level adaptation measures that support the most vulnerable, poor
and powerless in society. Being in the decision-making positions of local
institutions is to sustain traditional, feudal and caste based power relations for
local elites.

Rather than an expected role of local institutions in mediating

external services and benefits in favour of local communities, the research found
that the local institutions were not working as a bridge between external service
providers and the most vulnerable local communities. In many cases, local
institutions were identified as obstacles between external service providers and
poor and vulnerable communities.
The findings indicate that there is a strong need to transform policies, provisions,
structure, governance and mindset of local institutions and their leaders, to rebuild trust with the poor, and to equip poor people to enable them in climate
change adaptation. Thus, it is not enough to assume that local institutions can
mediate external services and benefits and that this will deliver benefits to the
most needy. Rather a conscious effort is needed to overcome local inequity and
power elites, in order to support adaptation amongst the poor and marginalised.
10.4.2 Contribution to theory
The research has implications for theories related to vulnerability, climate change
adaptation, local institutions, commons and collective actions.
The first implication of this research for theories related to vulnerability and
climate change adaptation is an enhanced understanding of differential impacts of
climate change. Although differential impacts of climate change have been
reported in previous studies, this research has further explored and enriched the
understanding of differential impacts of climate change in relation to underlying
socio-economic causes of vulnerabilities. As described by the theories employing
a social and political economy approach (as discussed in the previous chapter), it
is important to analyse and understand underlying causes of impacts, in order to
understand climate change vulnerability in a socio-economically differentiated
and inequitable society.
The second implication of the research is on theories and literature related to
climate change impacts. The research revealed that impacts of climate change and
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vulnerability to the livelihoods of community is a complex process, determined by
the combined effects of both climatic and non-climatic factors. Climate change
imposes additional burdens, risks and uncertainties to the households and
communities who are already surviving under socio-economic vulnerabilities.
The third implication of the research is in relation to theories of climate change
adaptation. There is a common understanding that resource dependent
communities develop coping and adaptation strategies to cope with and recover
from stresses, and to recover from disasters and other impacts of climate change.
Some researchers reported that unplanned and autonomous adaptation may not
always be beneficial, rather it may cause mal-adaptations. Further to this
knowledge and understanding, the research found that unplanned adaptations may
not only cause environmental and economic mal-adaptations, they may also
increase social inequity, the dependency of poor people, and may sustain unequal
power relations in society. Thus the findings have provided in-depth and micro
level knowledge on the social implications of mal-adaptation practices, caused by
unplanned adaptation responses.

The fourth implication regarding the research is in relation to theories on local
institutions, their effectiveness in managing commons, and their contribution to
climate change adaptation. As already described in section 8.3, the research found
that local institutions, such as CFUGs, are not contributing to equity, rather local
elites in leadership positions are misusing the institutional platform to regain and
sustain their traditional power and acting as obstacles between external service
providers and vulnerable groups in terms of delivering targeted services to the
poor and vulnerable. As a result, local institutions were not found to be committed
to reducing individual and household level risks and vulnerabilities of the most
vulnerable. Thus the findings have implications for institutional theories,
specifically the common understanding of the roles and functions of local
institutions in managing commons and in promotion of climate change adaptation.
10.4.3 Contributions to policy and practice
The implications of the findings of this research are mainly on climate change
policy, NAPA and LAPA and community forestry related policies, with regard to
their implementation modalities in Nepal.
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The climate change policy and institutional frameworks in Nepal are silent on
differential impacts of climate change, hence they lack both a mechanism to
identify the most vulnerable population, and the different policy provisions and
strategies to outreach different wellbeing groups. The finding of this research is
against the essence of climate change policies in Nepal, as the research reveals
differential impacts of climate change and vulnerability, mostly according to
wellbeing status of the households in the communities.
The climate change policy in Nepal is targeted to address the impacts of climate
hazards, but lacks conceptual and practical understanding of underlying causes of
vulnerability. In contrast, the research findings suggest that climate change
vulnerability is a result of both climatic and non-climatic factors (Figure 19).
Many non-climatic factors were found to be important, especially for the most
vulnerable people, where deep rooted structural and hierchial socio-political
factors, compounded with the effects of uncertainties and risks due to impacts of
climate change related hazards, play a significant role in determining the
magnitude of vulnerability Thus the research findings contradict the theory of
change embedded in the policies and frameworks adopted in Nepal.

The finding has implications for the NAPA and LAPA frameworks and their
implementation, as both frameworks in Nepal are oriented towards addressing
climate hazards, ignoring socio-political and underlying causes of vulnerability
and lacking a process to identify and target the most vulnerable population. This
process may result in an inaccurate vulnerability analysis and further paralyse the
adaptation needs of the most vulnerable communities.

The NAPA framework anticipates implementing climate change adaptation
programs through local institutions such as CFUGs, irrigation groups and farmers
groups as implementing partners and proposes to allocate 80 percent of total
resources to these groups. However, the research found that the proposed local
institutions are currently notable nor sufficiently committed to enable the most
vulnerable communities, groups and households, and that there must be a
transformation in these institutions in terms of governance, commitment to propoor policies, provisions and mindset for this to occur. Significant change is also
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required to transform government and other service providing agencies to an
understanding of differential impacts of climate change, and to a commitment and
willingness to identify and enable the most vulnerable people.

The community forestry programme of Nepal is considered to be a pioneer and
most progressive strategy to contribute to sustainable forest management, to
improve livelihoods of communities and to promote governance in natural
resource management. Good governance in community forestry underpins
effectiveness of communities to manage forest resources in a sustainable and
equitable way, ensuring transparency, participation and accountability in the
process. The community forestry guidelines was revised in 2009 to enhance good
governance of CFUGs, through mainstreaming mandatory provisions on gender
and social inclusion, pro-poor resource allocation, transparency, better planning
and decision-making. The provisions are equally important to ensure the potential
of community forestry in climate change adaptation. The guideline was revised
through a highly consultative and democratic process involving both state and
civil society actors in its revision. However, the research found that the provisions
of the guideline were mostly not implemented, and there was a lack of
commitment and will among stakeholders for its implementation (Section 8.3).
The scenario reveals that the formulation of progressive policies and institutional
arrangements is not necessarily reflected in implementation. Commitment of
major actors, their mindset and motivation is equally important to ensure the
implementation of policies in action. Awareness and empowerment of poor and
marginalised communities are also crucial to enhance the demand side of the
implementation.

CFUGs in Nepal have been identified as the institutions having the most potential
to support rural communities in climate change adaptation. However, the current
policy provisions, governance status and reluctance of elite dominated leadership
raise doubts and uncertainties regarding their ability to perform this responsibility.
The research suggests policy reform is needed to expand the role of CFUGs to
manage soil, water and forests in an ecosystem for food security, coordination and
linkages with external agencies (mainly with local elected government) for
382

coordination in planning, resource sharing and mutual accountability. The
recommendation has policy, legal and practical ramifications especially to avoid
overlapping policies and institutional mandates. Likewise, there is a need to
improve internal governance of the CFUGs and service providers, to ensure
inclusion, participation, transparency and accountability ensuring justice and
rights of the most vulnerable.
10.4.4 Recommendations
The research findings have policy implications at national, district and local levels
especially to promote climate change adaptation and to enhance the effectiveness
of local institutions for their transformation for better pro-poor and social justice
outcomes.
National level
1. The national level policies and strategies (such as climate change policy
2011, NAPA and LAPA) should be revised to ensure:


differential vulnerability with an emphasis to the adaptation needs
based on wellbeing status and gender,



vulnerability assessment process and tools with equal emphasis on
both climatic and non-climatic factors responsible to cause
vulnerability,



a process to identify the most vulnerable population and target
them as an unit of vulnerability analysis and adaptation planning.

2. There is a need to define roles and responsibilities among various
government ministries and departments, especially the roles of MOFALD
and MOE, at policy and implementation levels for mainstreaming climate
change adaptation as part of priority intervention. Clarity on coordination
mechanisms are also needed to ensure the roles of civil society, private
sector and other support organisations.
3. Effectiveness in the roles of government in monitoring of policy
implementation, especially the implementation of pro-poor and inclusive
policies, with accountability measures linked with individual and
organizational performance.
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4. Revision of community forestry policies with an expanded mandate to
CFUGs to manage forests, water and soil in an ecosystem approach to
facilitate current and future needs of climate change adaptation in the rural
areas.

District level

1. Better coordination and clarity of roles between district government line
agencies mainly DFO, district soil conservation office with elected
government i.e., DDC and municipalities and other civil society and
private sector actors.
2. Effective

monitoring

implementation

of

mechanisms

climate

change

of

government

adaptation

plans

to

ensure

and

their

mainstreaming with development plans.
3. Ensure a transformation plan of local institutions and their periodic
monitoring as a mandatory responsibility of the government.
4. Explore opportunities to generate local adaptation funds through
sustainable measures such as Payment for Ecological Services (PES).

Local level

1. Identification of the most vulnerable population as a unit of vulnerability
analysis and adaptation planning.
2. Ensure local adaptation plans are based on differential impacts of climate
change mainly based on wellbeing and gender.
3. Revision of vulnerability assessment tools to incorporate both climatic and
non-climatic factors responsible to result vulnerability.
4. Better coordination and mutual accountability between local elected
government and local institutions responsible for natural resource
management.
5. Expanded role of CFUGs to manage soil, water and forests at the
ecosystem level to support adaptation needs of local communities.
6. An effective implementation of transformation plans of local institutions
to make them pro-poor and equitable.
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10.5 Further research
The research suggests a need to examine local level opportunities for generation
of resources for climate change adaptation. Further research questions may
include an exploration and analysis of potential options for payments for
environmental services; assessment of willingness to pay by environmental
service users; and an analysis of policy, governance and institutional mechanisms
to utilise environmental payments for the local adaptation needs of vulnerable
communities.
The second area for future research is to explore and examine household and
community level strategies, and options for pro-poor adaptation strategies to
address climate change vulnerability of the most vulnerable population. The
research questions may include exploration and examination of pro-poor
adaptation strategies, and an analysis of policies and institutional mechanisms that
support pro-poor adaptation.
The third area for future research emerging from this research is a need for action
research to investigate how hill farming system in Nepal can be profitable and
sustainable in the context of socio-economic and climatic changes. The research
questions may include understanding how local communities are changing their
behaviour and practices to adapt to climate change; what are the appropriate
farming methods, technologies and support mechanisms that can make agriculture
profitable; and what changes are required to sustain a farming system within a
framework of sustainable management and conservation of soil, water and forests.
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Appendices
Appendix 1- Research framework and data collection matrix
Research questions

Data required to answer the questions

Data collection tools

1. What are the impacts of climate change for communities in rural communities of Nepal?
1.1 How
rural Categorization of the households (hhs) according to Participatory wealth/wellbeing ranking of the
communities perceive wellbeing status
community to differentiate research community into
climate change, its
four different wealth groups as better off/well-off,
impacts and future
medium/mid, poor and very poor
impact?
Perception of communities on climate change Perception mapping at questionnaire survey
impacts (what is happening and why?)
Semi structured interview (community)
Perception of communities (different wellbeing
groups) on future impacts of climate change
1.2 What are the major
hazards impacting the
livelihoods of rural
communities?

Specific location of major climatic hazards

Historical occurrence and impacts of the hazards
(frequency, magnitude and scale)

1.3 What are the major
livelihood
options
(resources) available
and which resources
are most vulnerable to
climate change?

 Major livelihood options for different wellbeing
groups
 Relationship between each major hazard and
livelihood options for different wellbeing groups
(vulnerability mapping)

Perception mapping at questionnaire survey
Semi structured interview (community)
Focus group discussion (FGD)
 Semi-structured interview
 Participatory hazard mapping of the research area
(using CVCA)
 Participant observation
 Historical timeline of the hazards and their impacts
(using CVCA)
 Questionnaire survey
 Semi-structured interview of key informants
 Records from secondary data
 Seasonal calendar (mapping of year round
livelihoods activities)
 Vulnerability matrix using CVCA
 Livelihood Vulnerability Index (LVI) based on HH
survey
 Livelihood Effect Index (LEI) based on HH survey
 FGD
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Source of data
Community representatives (all wellbeing groups, all
settlements, caste and gender) for wellbeing ranking

Randomly selected hhs within each wellbeing group
Community representatives
Randomly selected hhs within each wellbeing group
Community representatives (different wellbeing groups)
Community representatives (all wellbeing groups, caste
and gender) in the research area

 Elder persons (for historical timeline)
 Randomly selected hhs within each wellbeing group
 Community representatives (all wellbeing groups,
caste and gender)
 Secondary data from VDCs, DDCs, Ministry of Home,
other disaster related institutions
 Randomly selected hhs from each wellbeing group
 Community representatives (different wellbeing
groups)

 HHs with different wellbeing groups
 Hazard map using CVCA
 Settlement of different wellbeing hhs in a hazard  Vulnerability matrix for each wellbeing group
map
 Livelihood Vulnerability Index (LVI)
 Specific vulnerability mapping
for each  Livelihood Effect Index (LEI)
wellbeing group
 SSI
 Evidences of climate change impacts to different  FGD
wellbeing groups
2. How local communities in rural areas of Nepal are addressing (responding) the impacts?
2.1 How are communities  Specific adaptation and coping strategies adopted  Questionnaire survey
adapting (responding)
by different wellbeing groups against perceived  FGD (with each wellbeing group)
with changes?
impacts
 Semi-structured interview of key informants
 Livelihood Vulnerability Index (LVI)
1.4 Who
are
most
vulnerable to
the
impacts of climate
change?

2.2 What
are
the
individual
and
collective actions for
adaptation?
Do
individual
and
collective actions vary
according to wellbeing
groups?
2.3 Are
there
any
traditional
or
indigenous practices
in the community to
support and guide
adaptation practices?
2.4 What are the services
and facilities available
to the community to
support adaptation?

Individual and collective (community) actions
(adaptation, coping) by different wellbeing groups
(strength and limitations of each action) and
community






Questionnaire survey
FGD (with each wellbeing group)
Semi-structured interview
Participant observation

 Community representatives (different
groups)
 District and National informants for SSI

wellbeing

 HHs selected for questionnaire survey
 Community representatives from different wellbeing
groups
 Key informants (representing different ethnic group,
caste, gender and location of settlements)
 District and National informants for SSI
 HHs selected for survey
 Community representatives from different wellbeing
groups
 District and National informants for SSI

 Traditional/indigenous decision making systems,
technologies and practices supporting climate
change adaptation?
 Use and potential of such practices in climate
change adaptation

 Semi-structure interview of key informants (with
traditional and ethnic group members) survey
 FGD

 Key informants (traditional, ethnic and religious
leaders, senior citizens)
 Community representatives from different wellbeing
groups
 District informants for SSI

 List of services required by the community for
adaptation
 Institutional mapping of service providers of all
categories- state, market and civil society
(proximity, perceived effectiveness of services)
 Perception of different wellbeing groups on
available services and facilities

 Stakeholder analysis (Venn diagram of each
research site/unit using CVCA)
 FGD
 Perception mapping in questionnaire survey
 Semi-structured interview

 Community representatives for institutional mapping
 Community representatives from different wellbeing
groups
 District informants (institutional representatives) for
SSI
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3. What is the role and capacity of local institutions to enable poor people to adapt to climate change?
3.1 What role do local  Profile of each selected institution (policy,  Institutional profile of selected institutions
institutions play in
mandate, willingness, functions and capacity)
 Perception mapping in questionnaire survey
climate
change  Perceived role of each selected institutions by  FGD
adaptation (e.g. what
community
 Semi-structured interview
is
their
mandate,  Capacity of local institutions in climate change
willingness, functions
adaptation
and capacity)?
3.2 What are the key  Characteristics (in terms of policies, strategies,  Household survey
characteristics
and
operational procedures etc)of selected local  Review of secondary information (policy,
functions of local
institutions contributing in climate change
strategies, plans, meeting minutes, evaluation
institutions
that
adaptation
reports) related to selected institution
facilitate adaptation to  Major functions (such as services, networking,  Semi-structured interview with key informants
climate change?
advocacy) of local institutions supporting climate  Institutional analysis (against set characteristics)
change adaptation.
through CVCA and FGD

 Secondary information (policy, strategies, plans,
meeting minutes, evaluation reports) from selected
institutions
 Community representatives from different wellbeing
groups
 Community and District informants (institutional
representatives) for SSI
 HHs representing different wellbeing groups
 Secondary information (policy, strategies, plans,
meeting minutes, evaluation reports) from selected
institutions
 Representatives (chairperson, secretary, treasurer) of
selected institutions
 Informants at community, district and national levels
for SSI

4. How can Community Forest User Groups (CFUG) be an effective local institution to enable poor people to adapt to climate change?
4.1 What
potentialities
CFUGs have to enable
climate
change
adaptation?

 Provisions and mandate (policy, strategy,
guidelines of CF and constitution, operational
plans and guidelines of selected CFUGs
 Potential of CFUGs in climate change adaptation
perceived by user group members and other
stakeholders

 Revision of secondary information (policy, laws,
guidelines, constitution and operational plans) of
selected CFUGs
 FGD
 Questionnaire survey
 Semi-structured interview

4.2 Is there any evidence
(current practice) for
CFUGs to claim that
they are contributing
to climate change
adaptation?

 Major functions (ecological, economic and social
benefits) of CFUGs contributing in climate
change adaptation
 Perception of user group (different wellbeing)
members on current and expected functions of
CFUGs to support positive changes in adaptation
 Categorization and analysis of CFUG functions
(no link, win-win, climate proofing)

 Semi-structured interview
 Analysis of benefits to different wellbeing groups
in FGD
 FGD
 Questionnaire survey
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 Secondary information from (policy, strategy,
guidelines, constitution and operational plans of
selected CFUGs
 Representatives (chairperson, secretary, treasurer) of
selected institutions
 User group members of different wellbeing groups
 Key informants at community, district and national
levels for SSI
 Key informants at community, district and national
levels for SSI
 Secondary information on CFUG functions, last five
years
 Representatives (chairperson, secretary, treasurer) of
selected institutions
 User group members representing different wellbeing
groups

4.3 How can CFUGs be
optimized to enable
rural communities for
positive adaptation to
climate change?

 An optimum scenario of CFUG contribution on
positive climate change adaptation

 Questionnaire survey
 Analysis of institutional characteristics and
functions against established characteristics of
robust institutions
 FGD
 Semi-structured interview of key informants
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 User group members representing different wellbeing
groups
 CFUG representatives and network members
 District and national level informants (policy makers,
network
members
and
other
stakeholder
representatives) for SSI

Appendix 2 - Questions for in-depth semi-structured interview (SSI)
Respondents
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1.1
1.1
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2.2





2.3





2.4





3.1







3.2







4.1







4.2







4.2





4.2





4.3





4.3

10

10

- No link with cc
- Win-win
- Climate proofing
What are the current practices and evidences to show CFUG’s
contribution in cc adaptation?
What could be an optimum scenario for CFUGs to act as a
robust organization for CC adaptation?
What changes and conditions you recommend? (SSI at
community, district and national levels)
Total number of interviewee (60)

National

District

Is climate changing? Have you experienced it, how?
How do you perceive your future? Can you imagine and
describe your future after 10 and 20 years?
Where are the major hazards located and where and how they
are impacting? (community)
What are the major hazards those impacting your livelihoods?
What is their frequency and scale?
Which livelihood options are most impacted, list major five
options? What is the magnitude and scale of impact/loss?
Who are the most vulnerable to climate change? Do you think
poor are differentially vulnerable and impacted? Why?
How are different wellbeing groups responding to climate
change?
What are the common adaptation approaches?
What are the individual and collective actions of adaptation in
practice? Which approach is effective when?
Do you have any traditional or indigenous adaptation practices
in use? What is the potential to scale-up those options?
How and who is helping you? What are the state, market and
civil society institutions providing services to you as part of
your adaptation? What services and facilities you expect from
different institutions?
What is the role of local institutions in climate change
adaptation? What is the mandate, capacity and function of
selected institutions?
(SSI
with local institution
representatives)
What characteristics of local institutions are most important in
cc adaptation? Please list five important characteristics?
How do you see CFUG as a potential institution in cc
adaptation? Why?
What are the current practices and evidences of CFUGs
contributing in cc adaptation?
How do you categorize total annual functions of CFUGs on
following categories (major function and percent of total in
each category):

Community

Questions

Corresponding
research
question and
framework
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1.3

Appendix 3 - Checklist for focus group discussions
Respondent groups
(community level)

Questions/checklists

Women,
Dalits, CFUG
members

How are you perceiving the impacts of climate
change on your livelihoods (in the areas such as
agriculture, livestock, your health, forest,
water…….) How do you see your future after
20 years if climate change will continue as
now?
How you have observed the effects and impacts
of climate change? Which livelihood options
are vulnerable due to climate change and why?
Which community is most vulnerable to climate
change impacts and why? How you are
responding to the changes? What supports you
are receiving from different institutions to adapt
to impacts of climate change?
How different wellbeing groups in your
community are adapting (responding) to the
climate change impacts and effects? What kinds
of supports they are receiving from different
institutions?
How CFUG can support local communities in
climate change adaptation?
What changes and reforms do you recommend
in CF policies, strategies and functions to make
CFUG as an appropriate institution?
Total number of FGDs (10-15)
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CFUG
committee
members



Corresponding
research question

1



1



1,2,3





4


8

2, 3

3

3,4

Appendix 4 - Checklist for participant observations
Participants/events
Checklists

HH

Community

CFUG
functions

Corresponding
research
question/ LVI

Any visible impacts of climate change at
household and community levels
(transect walk and social map of village with
location of settlement of different wellbeing
groups, physical facilities (road, drinking water,
electricity, irrigation etc.), location of hazards like
landslides, flood, forest fire etc.
Community: location of hazards
Available physical and natural assets at:
HH : house condition and other facilities (roofing
toilet bed net, radio/telephone/TV, fodder trees)
Land: quantity and quality of land available,
irrigation facility
Observation on crops, crop diversification, crop
failures, changes in land use
Community: infrastructure services (road,
electricity, drinking water, irrigation) market,
water availability
Condition of forests, water sources, grazing lands
(are they depleting, drying or
Weekly markets or other market areas (who sells
and buy what?), what are the local products in the
weekly market?
Functioning of three major local institutions
(Saving and Credit Organisations, CFUGs, VDC,
Health Post, School, Livestock/agriculture etc)
What service is available, quality of the services,
who seeks service?
What is not available?
Any collective actions in the research area:
Who are the participants?
Who is doing what?
Who is making decisions?
Who decided this action?
Social/religious gathering in the community
Who participate?
What about caste discrimination?
Is there any discrimination?
Are the roles of women changing?
CFUG meetings (participation, decision-making
process), CFUG documentation process (meeting
minutes, constitution, operational plan)
General assembly of CFUGs (participation,
discussion process, decision-making process)

420





1











2



3



3
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Appendix 5 - Questionnaire for household survey
Corresponding
research question
and framework

Questions
Address:
Name of the household head:
Family size:
Wellbeing category:
Please list the ages and sexes of every person who live together in your
house?
Number
Age

Male

General
background
LVI-Adaptive
Capacity-SocioDemographic
Profile (SDP)

Female

Under
19
year
19-60 year
Over 60 year
Who is the household head in your family? (Male/Female)
(Why? who defines hh head and what basis?)

LVI-Adaptive
Capacity- SDP

Did your household head ever go to school for formal education? (Yes/No)

LVI-Adaptive
Capacity-SDP
LVI-Adaptive
Capacity-SDP
LVI-Adaptive
Capacity-SDP
LVI-Adaptive
CapacityLivelihood
Strategy (LS)
LVI-Adaptive
Capacity-LS
LVI-Adaptive
Capacity-LS

Are there any children (less than 18 years old) in your family (or living
together) who have lost one or both of their parents? (Yes/No)
Do you have television, radio or telephone at home? (Yes/No)
Does any member in your family go to a different community to work as a
labour? (Yes/No)

What is your major source of income? (Agriculture/other)
How much irrigated (khet) and non-irrigated (bari) land your households
own?
Irrigated:
Non-irrigated:
How many agricultural activities are your sources of livelihoods? (e.g.
crops, livestock, farm trees) 1-5
1
2
3
4
5
Do you have irrigation facility in your farming land where you grow
primary crops (Yes/No)
Where do you get support at the time of emergency or scarcity? Have your
household received support from your social network (eg: relatives,
neighbors, groups, community, clubs, NGO) to cope up with climate
change effects? (Yes/No)
Did you provide similar support to others? (Yes/No)
Did you borrow any money from relatives, friends or cooperatives in the
past six month? (Yes/No)
Did you borrow money from any money lenders (at interest) in the past six
month? (Yes/No)
Did you lend any money to relatives or friends in the past six month?
(Yes/No)
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LVI-Adaptive
Capacity-LS

LVI-Adaptive
Capacity-LS
LVI-Adaptive
Capacity-SN

LVI-Adaptive
Capacity-SN

In the past 12 months, have you or someone in your family gone to your
VDC or local institutions for help?
Have you heard climate change? (Yes/No)
How did you hear? From:
Friends/Relatives
Radio/television
Training
Other

LVI-Adaptive
Capacity-SN
1.1

Have you experienced the impacts of CC?
Yes
No
If yes, in which area/sector have you faced most serious impacts (please
prioritise impacts according to sector)
a.
b.
c.
d.
e.
f.

Agriculture crop
Forest
Health
Livestock
Water
Other (specify)

Could you please rate impact of climate change on your livelihoods in the
last five years
a. Extremely high
b. High
c. Moderate
d. Low
e. Very low
What are the major hazards those impacting your livelihoods? Please list
five major (specific) hazards impacting your livelihoods?
i
ii
iii
iv
v
How many times/year has this area been affected by a
flood/cyclone/landslide in the last six years 2006–2011? (0-5)
Did you receive a warning about the flood/drought/landslide before it
happened? (Yes/No)
Was anyone in your family injured or died due to flood/landslide/drought
in the last 7 years? (Yes/No)
Did you experience lose /damage of your house, land or livestock in the
last seven years as a result of natural disaster?
How long does it take you to get to a basic health facility? (minute)
Didn’t you go to health services or didn’t buy prescribed medicine or
pathological test due to lack of money in the last six months? (Yes/No)
Is anybody in your family chronically ill (they get sick very often)?
(Yes/No)
Has anyone in your family been so sick in the past one month that they had
to miss work or school? (Yes/No)
Which months of the year is malaria particularly bad? (0-12)
How many mosquito nets do you have? (Number)
Do you have a toilet in use? (Yes/No)
Do you have a biogas plant, LPG or other smokeless stoves in use for
cooking? (Yes/No)
What types of major crops does your household grow? (0-4)
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1.2

LVI-Exposure
LVI-Exposure
LVI-Exposure
LVI-Exposure
LVI-SensitivityHealth
LVI-SensitivityHealth
LVI-SensitivityHealth
LVI-SensitivityHealth
LVI-SensitivityHealth
LVI-SensitivityHealth
LVI-SensitivityHealth
LVI-Sensitivity-

How many months a year does your family have food insufficiency from
your own production? (0-12)
Has your family saved seeds to grow next year? (Yes/No)
Where do you collect your water from? (Natural/artificial sources)
In the past year, has your family faced/heard about any conflicts over
water/ availability in your community? (Yes/No)
How long does it take to get to your drinking water source? (minute)
Is your drinking water continuously available every day? (Yes/No)
Have you realised that your household nutrition (reduced amount of milk,
meat, vegetables, fruits etc) has reduced over last five years? (Yes/No)
Have your family realised any mental or physical stress because of food
shortage, water unavailability or natural disasters like flood, landslide or
drought? (Yes/No)
Have your household faced loss of human life, injury or sickness due to
new diseases due to effects of climate change or natural disasters?
(Yes/No)
Have your household faced any safety problems due to forest fire in the
recent years? (Yes/No)
Are any skilled members of your family out-migrated? (Yes/No)
Is there enough people left to do their work?
Have you observed or realised that your forest, grazing land, water source
or other natural resource base have been reduced? (Yes/No)
Have you faced crop losses or reduction in crop production due to climatic
factors? (Yes/No)
Have you experienced any new insect or weed infestation or diseases to
crop? (Yes/No)
Have you experienced loss of livestock production (reduced number of
livestock, meat, milk and compost)? (Yes/No)
Have you experienced that your natural water source is depleting?
(Yes/No)
Have you lost your house or other properties due to climate induced
disaster or as part of coping strategy? (Yes/No)
Have you experienced reduced access and use of roads, transportation and
other infrastructure facilities? (Yes/No)
Have you experienced reduced access in communication and electricity
supply due to natural disasters? (Yes/No)
Have your family faced some sort of financial crisis due to climate related
reasons? (Yes/No)
Have you or your family members faced unemployment following climate
related hazards and decline of production? (Yes/No)
Have you experienced losses from natural resource based income
generating activities or industries? (Yes/No)
Where do you get support at the time of emergency or scarcity? Have your
household received support from your social network (eg: relatives,
neighbors, groups, community, clubs, NGO) to cope up with climate
change effects? (Yes/No)
Have your household received any support in terms of remittances or any
external support from other institutions to cope up with climate change
effects? (Yes/No)
Do any members in your household are in an executive committee of either
saving and credit organisation (SCO), CFUG, School Management
Committee (SMC) or Health Post/sub HP Management Committee (HMC)
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Food
LVI-SensitivityFood
LVI-SensitivityFood
LVI-SensitivityWater
LVI-SensitivityWater
LVI-SensitivityWater
LVI-SensitivityWater
LEI- Human
Capital
LEI- Human
Capital
LEI- Human
Capital
LEI- Human
Capital
LEI- Human
Capital
LEI- Natural
Capital
LEI- Natural
Capital
LEI- Natural
Capital
LEI- Natural
Capital
LEI- Natural
Capital
LEI- Physical
Capital
LEI- Physical
Capital
LEI- Physical
Capital
LEI- Financial
Capital
LEI- Financial
Capital
LEI- Financial
Capital
LEI- Social
Capital

LEI- Social
Capital
LEI- Social
Capital

Which livelihoods options are most vulnerable to climate change? Please
list five important and vulnerable options?

1.3

What is total loss in your livelihood due to climate change in the last year?
Could you please quantify this loss?
Livelihood
options

Major loses

Loss
amount
(NRs.)

Total
How are you responding to the climate change? (in priority order)
a. Storage and savings of food, water, money and other resources
b. Diversification of crops, skills, assets and other livelihood options
c. Migration to find a source of income (including seasonal migration) or
moving valuable property to safe place
d. Communal pooling in forestry, infrastructure, farming
e. Market exchange (accessing market for technology, credit, buying and
selling goods and services)
f. Selling properties and loan indebt
g. Other
(keep in priority order for more than one options)
Which individuals and collective actions are most effective in adaptation or
coping? List two each.
Individual
Collective
What are the services currently available to you by different institutions for
cc adaptation? List major three services and institutions important to you in
a priority order.
SN

Major services

2.1

2.2

2.4

Institutions

1
2
3
How much you are satisfied with the services available to you?
1. Very satisfied
2. Satisfied
3. Neutral
4. Not satisfied
5. Very dissatisfied
What additional external services (specific service areas) you require to
cope with climate change? Please list three important services you urgently
desire.
1.
2.
3.
What characteristics of local institutions are most important in cc
adaptation? Please list five (maximum) important characteristics you think
most important in adaptation?
How much you are satisfied with the services and benefit sharing system of
your CFUG
1. Vary satisfied
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3.2

2.
3.
4.
5.

Satisfied
Neutral
Not satisfied
Very dissatisfied

Do you think CFUG as a potential institution for cc adaptation? (perceptions
in 1-5 scale)
1. not at all
2. less
3. medium
4. high
5. very high
Give three reasons for your opinion
i
ii
iii
What functions of your CFUG are contributing in cc adaptation, please list
three most important functions?
i
ii
iii
How can CFUG be an effective organisation in cc adaptation, please suggest
three important roles and functions.
i
ii
iii
Total number of respondents approximately (100-160)
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4.2

4.3

Appendix 6 - Major/sub-components for Livelihood Vulnerability Index (LVI)
Vulnerability
factors

Exposure

Sensitivity

Major
components

Sub-components

Survey question

Average number of flood, drought, and landslide events in the past 6 How many times has this area been affected by a
years (range: 0-5)
flood/drought/landslide in 2006–2011?
Percent of households that did not receive a warning about recent natural Did you receive a warning about the flood//drought before it happened?
disasters
Natural disasters
Percent of households with an injury or death as a result of natural Was anyone in your family injured or died due to
disasters
flood/landslide/drought?
Percent of households lose/damage their houses, land or livestock as a Did you experience lose /damage of your house, land or livestock in the
result of natural disasters
last seven years as a result of natural disaster?
Mean standard deviation of monthly average of average maximum daily Data from nearest weather station
temperature (1971-2010)
Climate
Mean standard deviation of monthly average of average minimum daily Data from nearest weather station
variability
temperature (1971-2010)
Mean standard deviation of monthly average precipitation (1971-2010)
Data from nearest weather station
Average time to reach to basic health facility (minute)
How long does it take you to get to a health facility?
Percent of households couldn’t afford health services due to lack of Didn’t you go to health services or didn’t buy recommended medicines
resources in the last six months
or pathological test due to lack of money in the last six months?
Percent of households with family member with chronic illness
Is anybody in your family chronically ill (they get sick very often)?
Percentage of household with members (at least one member) missed Has anyone in your family been so sick in the past one month that they
school or work in past one month due to illness
had to miss work or school?
Average Mosquito Exposure Prevention Index (range 0-12)
Which months of the year are mosquitoes particularly bad? How many
Health
mosquito nets do you have?
Months reported exposure to mosquito. Owning at least one bednet
indicator (have bednet = 0.5, no bednet = 1) (e.g., Respondent reported
malaria is a problem June–August and they do not own a bednet = 3*1
= 3).
Percent of household without a toilet in use
Do you have a toilet in use?
Percent of households use biogas or other improved (LPG or other Do you have a biogas plant or other smokeless stoves in use for
smokeless) cook stove for cooking
cooking?
Percentage of household with food insufficiency months each year (0-12). How many months a year does your family have food insufficiency from
Food
your own production?
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Average Crop Diversity Index (range: >0–1)

What types of major crops does your household grow?

The inverse of (the number of crops grown by a household +1). e.g., A
household that grows rice, maize, wheat, millet will have a Crop
Diversity Index = 1/(4 + 1) = 0.20.
Percent of households that do not save seeds from year to year
Percent of households that utilise a natural water source

Has your family saved seeds to grow next year?
Where do you collect your water from?

Percent of households reporting water conflicts /availability problem
Water

Average time to water source

In the past year, has your family faced/heard about any conflicts over
water/ availability in your community?
How long does it take to get to your water source?

Percent of households that do not have a consistent drinking water supply

Is your drinking water consistently available every day?

Dependency ratio

Please list the ages and sexes of every person who live together in your
house?

Ratio of the population under 19 and over 60 years of age to the
population between 19 and 59 years of age.
Percent of female headed households
Sociodemographic
profile

Adaptive capacity

Percentage of households where the household head is female. If a male
head is away from the home >6 months per year the female is counted as
the head of the household.
Percent of households where head of household not attended school
Percentage of households where the head of the household reports that
they have attended 0 years of school.
Percent of households without television, radio or telephone at home

Livelihood
strategies

Percent of households with family member working in a different
community
Percentage of households that report at least one family member who
works outside of the community for their primary work activity (only
labour work in neighbouring community and does not include paid job or
remittances).
Percentage of landless or land poor (less than 4 ropani) households?
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Who is the household head in your family?
(What is the criterion to define hh head and who defines?)

Did your household head ever go to school (formal education)?

Do you have television, radio or telephone at home?
Does any member in your family go to a different community to work
as a labour?

How much irrigated (khet) and non-irrigated (bari) land your
households own?

Percent of households dependent on agriculture as a main source of
income
Average agricultural Livelihood Diversification Index
The inverse of (the number of agricultural livelihood activities +1)
reported by a household, e.g., A household that farms, raises animals,
and collects natural resources will have a Livelihood Diversification
Index = 1/(3 + 1) = 0.25.
Percentage of households with irrigation facility in their farm where they
grow their primary crops
Percentage of household getting support from their social network at the
time of crisis to cope up with climate change effects vs. percentage of
household providing similar support to others.

Social network

What is your major source of income? Do you have other income
sources than agriculture?
How many agricultural activities are your sources of livelihoods? (e.g.
crops, livestock, farm trees)

Percentage household didn’t borrowed money through social networks in
the last six months (without interest or at low interest of cooperatives)

Do you have irrigation facility in your farming land where you grow
primary crops?
Where do you get support at the time of emergency or scarcity? Have
your household received support from your social network (eg:
relatives, neighbors, groups, community, clubs, NGO) to cope up with
climate change effects? (Yes/No)
Did you provide similar support to others? (Yes/No)
Did you borrow any money from relatives or friends or your network
(without interest or low interest of cooperatives) in the past six month?

Percentage household borrowed money from the money lenders at
interest in the last six months
Percent of households that have not gone to their local government
(VDC) for the past 12 months

Did you borrow money from the money lenders at interest in the past
six month?
In the past 12 months, have you or someone in your family gone to
your VDC or local institutions for help?

Adapted from: (CBS, 2011b; Hahn et al., 2009; UNDP, 2004; Urothody & Larsen, 2010; Vincent, 2007; Vincent & Cull, 2010)
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Appendix 7 - Household capital indexes for Livelihood Effect Index (LEI)
Household
capital

Human
capital

Natural
capital

Physical
capital

Financial
capital

Social
capital

Indicators
Survey questions
Percentage of household having reductions in Have you realised that your household nutrition
nutrition
has reduced over last five years?
Percentage of household having mental Have your family realised any mental or physical
and/or physical stress
stress for the causes such as food shortage, water
unavailability or natural disasters like flood,
landslide or drought?
Percentage of household having loss of Have your household faced loss of human life,
human life, injury or new diseases
injury or new diseases due to natural disasters or
effects of climate change?
Percentage of household having public safety Have your household faced any safety problems
problems from forest/wild fire
due to forest fire in the recent years?
Percentage of household experienced out- Are any skilled members of your family outmigration of skilled members
migrated?
Percentage of household reported their Have you observed or realised that your forest,
natural resource base reduced
grazing land, water source or other natural
resource base been reduced?
Percentage of household having crop losses Have you faced crop losses or reduction in crop
or reduction in crop production
production due to climatic factors?
Percentage of household having new Have you experienced any new insect or weed
insect/weed infestation and/or crop diseases
infestation or diseases to crop?
Percentage of household reported loss from Have you experienced loss of livestock production
livestock production (meat, milk)
(reduced number of livestock, meat and milk)?
Percentage of household reported their Have you experienced that your natural water
natural water source is depleting
source is depleting?
Percentage of household having losses to Have you lost your house or other properties due
housing, land or other property
to climate induced disaster or as part of coping
strategy?
Percentage of household reported reduced Have you experienced reduced access and use of
access and use of road, transport facilities roads, transportation and other infrastructure
and other infrastructure facilities.
facilities?
Percentage of household reported reduced Have you experienced reduced access in
access to communication and electricity communication and electricity supply due to
services due to natural disaster.
natural disasters?
Percentage of household reported to have Have your family faced some sort of financial
some sort of financial crisis
crisis (crop failure, damage, injury etc) due to
climate related reasons?
Percentage of household reported to have Have you or your family members faced
unemployment from drought/natural hazard- unemployment following climate related hazards
related production declines
and decline of production?
Percentage of household reported to have Have you experienced losses from natural
some sort of losses from natural resource resource based income generating activities or
based income generating activities or industries?
industries.
Percentage of household didn’t receive helps Where do you get support at the time of
from their social networks (eg: relatives, emergency or scarcity? Have your household
neighbors, groups, community, clubs, NGO) received support from your social network (eg:
to cope up with climate change effects
relatives, neighbors, groups, community, clubs,
NGO) to cope up with climate change effects?
Percentage of household didn’t receive extra Have your household received any support in
aid, remittance/commodity transfer from terms of remittances or any external support from
formal or other institutions (State, NGO, UN other institutions to cope up with climate change
etc) to cope up with climate change effects
effects?
Percentage of household where any family Do any members in the household are in an
members are not in a decision-making executive committee of either saving and credit
position (executive committee) of one of the organisation (SCO), CFUG, School Management
CBOs among saving and credit organisation Committee (SMC) or Health Post/sub HP
(SCO),
CFUG,
School
Management Management Committee (HMC)
Committee (SMC) or Health Post/sub HP
Management Committee (HMC)
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Appendix 8 - Participants of focus group discussions
S
N
1
2
3
4
5
6
7
8
9
10
11

CFUG

Focus groups

Committee
Kataharbari
members
User group
Kataharbari
members
women CFUG
Raniswanra
members
Committee
Raniswanra
members
User group
Raniswanra
members
Dalit CFUG
Raniswanra
members
women CFUG
Chisapani
members
Dalit CFUG
Chisapani
members
User group
Manasalu
members
Committee
Manasalu
members
women CFUG
Manasalu
members
Total

Women

Number of participants
Men
Dalits
Janajaties

Total

10

0

1

0

10

6

4

1

2

10

10

0

0

0

10

0

12

0

0

12

0

14

0

2

14

8

6

14

0

14

16

0

1

5

16

7

3

10

0

10

0

7

2

5

7

0

8

0

8

8

6

0

0

6

6

63

54

29

28

117
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Appendix 9 - Participants of CVCA

CFUG
Kataharbari
Raniswanra
Chisapani
Manasalu
Total

Women
13
4
5
4
26

Number of participants
Men
Dalits Janajaties
2
9
6
10
27

4
1
2
0
7

Total

1
1
3
14
19

15
13
11
14
53

Appendix 10 - Summary of overall participants and events
CFUGs

Kataharbari
Raniswanra
Chisapani
Manasalu
District and region
National
Total

Number of
questionnaire
survey participants

Number of indepth interview
participants

FGD events

CVCA
events

26
43
20
44

8
12
8
22
12
12

2
4
2
3

1
1
1
1

133

74

11 (participants
117)

4
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Appendix 11 - Participatory hazard and livelihoods maps

Appendix 11.1 - Participatory hazard and livelihoods resource map of
Kataharbari CFUG

Note: The Map was prepared by Kataharbari CFUG members in January 2012.
Some of the major legends are mentioned on the map. In addition to the legends
mentioned in the map, the red dots indicate houses, red stars indicate drought
prone area, and the red nets indicate landslides. The map showed that there is a
power centre of the village around the motor road at the valley floor where most
of the well-off and politically influential people were living. Most of the services
such as high school, sub health post, cooperatives and shops were located around
the power centre. The power centre was surrounded by irrigated and fertile land.
Some places of the village were identified as poverty pockets, mostly at the
upland hills with non-irrigated lands including some abandoned agriculture lands
of those who migrated from the village. The poverty pockets were the residents of
poor, Dalit, landless and powerless households. The poverty pockets were prone
to landslides and drought and the households living in these areas were facing
water stress.
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Appendix 11.2 - Participatory hazard and livelihoods map of Raniswanra
CFUG

Note: The Map was prepared by Raniswanra CFUG members in February 2012.
Some of the major legends are mentioned on the map. In addition to the legends
mentioned in the map, the green circles indicate landslide prone area and the red
stars indicate drought prone area. The map showed that there is a power centre of
the village around the motor road at the valley floor where most of the well-off
and politically influential people were living. Most of the services such as road,
school, cooperatives and shops were located around the power centre. The power
centre was surrounded by irrigated and fertile land. Some places of the village
were identified as poverty pockets, mostly at the upland hills with non-irrigated
lands including some abandoned agriculture lands of those who migrated from the
village. The poverty pockets were the residents of poor, Dalit, landless and
powerless households. The poverty pockets were prone to landslides and drought
and the households living in these areas were facing water stress due to drying
water sources.
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Appendix 11.3 Participatory hazard and livelihoods map of Chisapani
CFUG

Note: The Map was prepared by Chisapani CFUG members in March 2012. Some
of the major legends are mentioned on the map. In addition to the legends
mentioned in the map, the red dots indicate houses, red nets indicate landslides
and major service services are indicates as symbolic houses. In comparison to the
settlements of other research areas, the power centre and poverty pockets in this
village were very close around the main settlement area. The flat land along the
road was the resident of well-off and politically influential people. Most of the
services such as higher secondary school, sub health post, VDC office,
cooperatives and shops were located around the power centre. Very close to the
power centre the south facing slopping land was the resident of poor and Dalit
households. This area was identified as poverty pocket of the village as poor,
Dalit, landless and powerless households were residing in this area. The
households living around the poverty pocket were facing a direct threat of
landslide.
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Appendix 11.4 Participatory hazard and livelihoods map of Manasalu
CFUG

Note: The Map was prepared by Manasalu CFUG members in March 2012. Some
of the major legends are mentioned on the map. In addition to the legends
mentioned in the map, the symbolic houses indicate major settlement areas. The
map showed that the Ghermu Phanta at the valley floor has been developed as a
power centre of the village floor where most of the well-off, educated and
politically influential people were living. Most of the services such as high school,
sub health post, VDC office, cooperatives, lodges and shops were located around
the power centre. The power centre was surrounded by irrigated and fertile land.
Some places of the village were identified as poverty pockets, mostly at the
upland hills with non-irrigated lands including some abandoned agriculture lands
of those who migrated from the village. The poverty pockets were prone to
landslides and drought and the households living in these areas were facing water
stress.
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Appendix 12 - Historical timelines
Appendix 12.1 - Historical timeline of Kataharbari CFUG
Year

Environmental and natural events

2011

2006

Effect in paddy production due to erratic
rainfall in harvesting time
Delay planting and less production of
paddy (42 days old seedlings were planted
as expected to plant in 22 days)
Effect in paddy planting due to delayed
monsoon
Massive landslide damaged forest and
agriculture lands
Damage by massive landslide including
human casualties
Forest fire in the CF

2005

Plantation in Bir Bhakti School’s premises

2004

Hurricane, roof of CF building destroyed,
electricity poles damaged
Introduction of Nilo Gandhe and Marate
weeds

2010

2009
2008
2007

2003

2002

2001

Unusual rainfall in November damaged
paddy

2000
1999
1997

1995
1994
1990
1987

Unusual rainfall in November damaged
paddy
Banmara introduced in the forests
Increasing number of mosquitoes

Social and development related
events
Improved variety of mustard introduced

Sarbodaya age care centre established

Initiation of transportation services in the
village
Establishment and initiation of mobile
phone repeater
Establishment of Milijuli agriculture
cooperatives
Initiation of bee keeping at commercial
scale
Establishment of community learning
centre
Introduction of improved variety of
paddy
Construction of green road
Initiation of electricity service
Establishment of forest nursery
Initiation of telephone service
Establishment of Kaligandaki saving and
credit cooperatives
Establishment of health post
Construction of Paudi-Harrabot
suspension bridge
Formation of CFUG and construction of
CF building
Formation of women’s group
Initiation of installation of bio-gas and
toilet
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Appendix 12.2 - Historical timeline of Raniswanra CFUG
Year
2011

2009

Environmental events
Damage of paddy and straw due to
heavy rainfall during harvesting
period
Due to prolonged dryness, started
bio-diesel as an alternative

2008
2007

Nilo Gandhe weed appeared

2006

Khoret disease in livestock

2005

Disease in goat and buffalo

2004
2003
2002

Initiated coffee cultivation
Bee keeping
Crop damage by Fog and frost
initiated

2001
2000
1999
1998
1995
1994
1993
1992
1991
1990
1988
1985
1984

Destroy of potato and vegetables
due to fog and frost initiated

Plantation
Founded range post
Instant noodle introduced
Hailstorm
Flood and landslide and destroy
paddy

1972
1966
1963
1961
1950
1933

Massive migration, introduced hybrid paddy
called Tara
Hybrid variety of paddy introduced
Road construction
Tractor introduced to plough farms
Cooperatives established
Election held for constitutional assembly
Abolished king dynasty
Dairy started
People movement for democracy
Mother group formed
Bridge installed in Paudi
Road construction
Television Service
Electricity
Boiler poultry form started
Handover of CFUG
Post service started
Health post

People movement for democracy
Alternative energy-bio-gas
Earthquake
Introduced orange cultivation as a business
Loss in bee keeping due to use of
pesticide

1980
1979
1978

Social, political and development
related events

Introduction of wheat crop
Started provident fund
Referendum
Introduction of chemical fertilizer
and pesticides
Dryer of source of water
Introduced of radio by Major Mohan Kuwar
Installed wooden bridge in Pyardi river
Election held
Primary School establishment
Earthquake
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Appendix 12.3 - Historical timeline of Chisapani CFUG

Environmental and hazard
related events
 Fug observed in the winter (2009)
Invasive plant species introduces
(Nilo Gandhe) (2007)
 Chisapani CFUG hand over (2005)
 Late plantation of paddy due to late
monsoon (2004)
 Invasive plant species introduces
(Banmara) (2002)
 Destruction by monkeys (2000
onwards)

 Damage by hailstorm (1998)
 Diseases on oranges (1997)
 Mosquito introduced (1995)

 Landslides (1989)
 Damage by fire (1987)

 Landslides (1979)
 Late plantation of paddy due to late
monsoon (1976)

Social and development events













































Construction of motor able road (2011)
Plantation of Amriso (broom grass) (2009)
Internet facility initiated (2009)
Broiler chicken introduced (2009)
Hostel initiated at the school (2008)
Motor arrived at Arkhale Phant (2008)
Mobile phone introduced (2007)
Chess Nepal (NGO) initiated work (2007)
Cooperatives formed (2007)
Higher education initiated at the school (2006)
Irrigation canal constructed (2004)
Improved variety of buffalo introduced (2004)
Improved bee keeping initiated (2003)
LPG gas introduced (2001)
Dumping site constructed (2000)
Mother’s group formed (2000)
Television introduced (1997)
Local club formed (1997)
Health camps initiated (1996)
Electricity service initiated (1996)
Telephone service initiated (1995)
Library established (1993)
Chemical fertilizer introduced (1993)
Football ground constructed (1993)
Initiation of collection of yarsagumba and wild
garlic in the mountains
Medical shop initiated
Instant noodles introduced (1992)
Foreign employment initiated
Tourist hotels initiated (1988)
Veterinary service initiated and displaced (1988)
Drinking water system completed (1987)
Improved variety of paddy and wheat introduced
Pesticides introduced (1985)
Annapurna Conservation Area declared
Plantation in forests initiated
Foreign Tourists arrived for trekking (1981)
VDC office established (1980)
Drinking water system initiated from Naulo Dihi
Library established at the school (1975)
Construction of temple
Training on cottage industries initiated
Radio introduced (1965)
Aayurvedic service centre established
Migration from the village initiated (1962)

 Kerosene introduced (1955)
 Primary school established (1951)
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Appendix 12.4 - Historical timeline of Manasalu CFUG
Socio-economic events














































Environmental events

Declaration of open defecation free VDC
(2011)
Internet facility initiated (2009)
Building construction of Phulwari mothers’
group (2009)
Formation of cooperatives (2009)
Establishment of library (2009)
Formation of agriculture group (2008)
Chess Nepal (NGO) initiated work (2008)
Mobile phone introduced (2008)
Motor arrived in the village (2007)
Cardamom farming initiated (2007)
Telephone introduced (2006)
LPG introduced for cooking (2006)
Electricity service (2005)
Television introduced (2004)
Collection of medicinal herbs in the mountain
initiated (2004)
Saraswoti mothers group building (2004)
CFUG handed over to the community (2003)
Local club established (2003)
Motor road constructed (2001)
Sanjapu drinking water project completed
(2000)
Coffee farming initiated (1999)
Building of Deep Jyoti mothers’ group
constructed (1998)
Initiation of Besishahar –Manag road
construction (1998)
High school education initiated (1997)
Overseas labour migration initiated (1996)
Initiation of poultry farming (broiler) (1996)
Formation of mothers’ group (1995)
Declaration of Annapurna Conservation Area
(gazetted 1992)
Tourist hotels initiated (1993)
Improved variety of paddy introduced (1991)
Sub-health post established (1991)
Postal service initiated (1988)
Water mill established (1986)
Training on cottage industries initiated (1985)
Chemical fertilizer, insecticides and pesticides
introduced (1985)
Instant noodle introduced (1983)
Dipping on sheep introduced (1982)
Construction of suspension bridge in Syange
(1974)
School established (1973)
Foreign tourists arrived in the village (1973)
Medical shop opened (1968)
Radio introduced in the village (1963)
Use of kerosene initiated (1959)
Emigration initiated (1956-57)
Recruitment in British Army initiated (1942)
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Massive loss of paddy during
harvesting time due to hailstorm
(2011)
Massive loss of potato by frost (2010)
Forest fire (2008)
Diseases on orange initiated (2008)
Initiation of fog and frost (2007)
Invasive weed (Nilo Gandhe) initiated
Invasive weeds (Banmara) introduced
(2006)
Initiation of massive crop damage by
monkeys (2006)
Landslide control initiated by making
retaining wall (2003)
Pneumonia disease observed in the
village (1999)
Solid waste management initiated
(1996)
Tree plantation initiated (1990)
Massive landslides and loss of
infrastructure (1979-80)
Hailstorm killed sheep and loss of
crops (1978)
Mosquito introduced and noticed by
villagers (1973)
Landslide and flood damaged fertile
land and crops (1973)
Massive landslide in Regu – loss of
infrastructure and properties
Delay in paddy planting due to very
late monsoon (1967)
Massive landslide in Tareli khola - loss
of livestock and properties (1954)
Human casualty due to malaria (1949)

Appendix 13 - Seasonal Calendars
Appendix 13.1 - Seasonal calendar of Kataharbari CFUG

Months

Major works

Festivals

Activities
Labour work
available

Human diseases

Baisakh
(Apr/May)

Weeding of maize, carrying compost

Baisakh purnima

House construction, carrying
stones, making pebbles

Dysentery, diarrhoea,
fever

Jestha
(May/Jun)

Weeding of maize, ploughing paddy
field

Panchabali in Devisthan,
sansari puja

Making pebbles, house
construction

Dysentery, diarrhoea,
fever

Aashadh
(Jun/Jul)

Harvesting of maize, field preparation
and planting of paddy

Eating curd and beaten rice

Paddy field preparation,
ploughing, paddy planting

Jaundice, fever, skin
diseases

Shrawan
(Jul/Aug)

Watering in paddy field, collection of
grasses

Shrawan sakranti, Nag
panchami, Janai purnima

Bhadra
(Aug/Sep)

Weeding on paddy field, planting
millet

Krishna janmaastami, Teej
Dashain

Aashauj
(Sep/Oct)
Kartik
(Oct/Nov)
Mangsir
(Nov/Dec)

Crop diseases
and pests

Natural disasters
Winds and hurricanes, Damages
on roofs and poles, hailstorm

Gabaro on maize
crop

Winds and hurricanes, forest fire
Flood, landslides, Damage in
water sources

Skin diseases

Dadhuwa on paddy

Flood, scarcity of drinking water

Weeding on paddy field

Flue, fever

Dadhuwa on paddy

Flood and landslides

Harvesting timber, carrying
stones
Paddy harvesting, sowing
mustard and potato

Fever, gastrointestinal
diseases

Kalo poke on paddy

Injuries while collecting soil and
house painting

Harvesting paddy, sowing potato and
mustard
Harvesting paddy and soybean,
planting vegetables

Tihar, Haribodhani ekadashi

Frost on potato and
vegetable farms
Lai (aphid) in
mustard farm
Dadhuwa on potato
Dadhuwa on potato

Paush
(Dec/Jan)
Magh
(Jan/Feb)

Weaving mat, harvesting fire wood

Lhosar, 15 Paush

Carrying compost, ploughing field,
weeding on vegetable farms

Maghe Sakranti, Marriage,
Bratabandha

Harvesting firewood, making
pebbles
Harvesting timber, carrying
stones and making pebbles

Falgun
(Feb/Mar)
Chaitra
(Mar/Apr)

Sowing maize, harvesting mustard
and potato
Harvesting mustard, sowing maize
and weeding on maize farm

Shivaratri, Fagu purnima

House construction

Pneumonia to children,
Swelling of legs and
arms due to cold
Fever, flue

Chaite dashain, Devi sansari
aaetabare puja

House construction

Dysentery and diarrhoea

Marriage, Bratabandha,
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Pests on climber
vegetables

Damage in crops due to erratic
rainfall

Winds and hurricanes, incidences
of fire
Winds and hurricanes, incidences
of fire

Appendix 13.2 - Seasonal calendar of Raniswanra CFUG
Activities
Months
Baisakh
(Apr/May)

Major works

Festivals

Planting ginger, yam, upland rice,
weeding maize, , harvesting wheat,
harvesting fodder trees
Paddy nursery, weeding maize,
harvesting of fodder trees

New year, Buddha
Purnima, Mother's
day

Aashadh
(Jun/Jul)

Paddy planting, maize harvesting

15 Aasadh

Shrawan
(Jul/Aug)

Weeding on paddy, planting millet,
planting soyabean

Bhadra
(Aug/Sep)

Weeding paddy, nursery and
planting of vegetables

Aashauj
(Sep/Oct)

Harvesting paddy, showing
mustard, planting potato, radish and
Cauli
harvesting paddy, planting wheat,
mustard, potato, harvesting fodder
(kutmiro)
harvesting paddy, soya beans,
planting vegetables, harvesting
fodder (badhar)
Planting potato

Shrawan Sakranti,
Nag Panchami,
Janai Purnima
Krishnastami, teej,
kuse aausi, harelo
parba
Dashain

Jestha
(May/Jun)

Kartik
(Oct/Nov)
Mangsir
(Nov/Dec)
Paush
(Dec/Jan)
Magh
(Jan/Feb)

Weeding on vegetables,

Falgun
(Feb/Mar)
Chaitra
(Mar/Apr)

Sowing maize, planting climber
vegetables
Planting Chaite paddy,

Labour work available

Human diseases

Crop diseases
and pests
Khauro disease
on yam

Livestock diseases

Natural disasters

Khoret, charchare,
bhyagute, Namle

Huricane,
hailstorm

Khoret, charchare,
bhyagute, Namle

Hailstorm, drought

Khoret, charchare,
bhyagute, Namle

Flood, landslides,
drought,

Weeding maize, carrying stones, sand,
pebbles (women 15 days, men 20 days)

Diarrhoea, vomiting,
jaundice

Ploughing, carrying stones, maintaining
roads, construction works (women 15,
men 20)
Ploughing, paddy planting, maize
harvesting, preparation of paddy field
(women 28, men 28)
Weeding on paddy farm, planting millet
(women 15 days, men 15 days)

Diarrhoea, vomiting,
jaundice

viral fever

Dadhu wa on
paddy

Khoret, charchare,
bhagute, Namle

flood, landslides

Second weeding on paddy farm, planting
millet (women 15 days, men 10 days)

viral fever

Dadhuwa on
paddy

Namle, Mate

flood, landslides

conjunctivitis

Kalo poke on
paddy

Namle, Mate

wind on paddy
field

Tihar, Hari Bodhani
Ekadashi

Harvesting paddy, showing mustard,
planting potato, radish and cauli (women
15 days, men 21 days)
Harvesting paddy, ploughing, carrying
compost (women 14 days, men 15 days)

Namle, Mate,
Pneumonia

Bala Chaturdashi,
Gauri Purnima

Carrying straw, carrying compost (women
15 days, men 10 days)

hurricane,
hailstorm, erratic
rain
Frost

Pushe 15, Tamu
Losar

knitting straw mat, carrying compost
(women 8, men 10 days)

Pneumonia

Maghe Sakranti,
Shri Panchami, Sano
Losar
Fagu Purnima,
Shiva Ratri
Chaite Dashain

Carrying stones, sand and pebbles (women
15 days, men 25 days)

Pneumonia

Ploughing and field preparation (women
10 days, men 11 days)
Carrying stones, sand and pibbles (women
20 days, men 20 days)

Skin diseases,
diarrhoea, measles
Diarrhoea, vomiting,
dysentery
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Gabaro on
maize, Fauji
kira

Diarrhoea, vomiting,
jaundice, accidents

Pneumonia to goat

Dadhuwa and
red ant on
potato
Dadhuwa and
red ant on
potato
pests on climber
vegetables
pests on climber
vegetables

Pneumonia to goat

Frost on potato and
mustard

Pneumonia to goat

Frost

Namle, Mate,
Phanphane
Namle, Mate,
Phanphane

Hailstorm, forest
fire
Hailstorm, forest
fire

Appendix 13.3 - Seasonal calendar of Chisapani CFUG

Months
Festivals

Baisakh
(Apr/May)
New year,
Chaitra
Dashain
Paddy nursery,
weeding maize

Agriculture
works

Carrying
compost (1015 days)
Wage labour

Human
diseases
Crop diseases
and pests
Livestock
diseases
Natural
disaster

Diarrhoea,
headache, skin
diseases,
jaundice
Gobre kira,
patero
Khoret, namle
Hurricane,
hailstorm,
drought,
thunder storm

Jestha
(May/Jun)

Aashadh
(Jun/Jul)

Shrawan
(Jul/Aug)

Bhadra
(Aug/Sep)

Aashauj
(Sep/Oct)

Kartik
(Oct/Nov)

Mangsir
(Nov/Dec)

Paush
(Dec/Jan)

Magh
(Jan/Feb)

Falgun
(Feb/Mar)

Chaitra
(Mar/Apr)

Buddha
Jayanti,
Chandi
Purnima
Preparaing
field,
ploughing,
carrying
compost

15 Aasadh

Shrawan
Sakranti, Nag
Panchami

Teej, Janai
Purnima, Krishna
Astami

Dashain

Tihar
(bhai tika)

Chandi
Purnima

Push 15, Loshar

Maghe
Sakranti,
Losar

Fagu
Purnima

Chaite
Dashain

harvesting maize,
planting paddy,
planting soybean

Planting
millet,
weeding paddy

Second weeding
on paddy,
weeding on
millet, collection
of grass

Carrying soil,
painting houses,
weeding millet

harvesting
paddy,
harvesting
soyabean

harvesting
of millet,
soyabean
and paddy

Carrying
compost,
ploughing
and
preparation
of field

Sowing
maize,
harvesting
and
collection of
fuelwood

sowing and
weeding
maize

Carrying
firewood (1015 days),
ploughing (2025 days),
preparing field
(12-20 days)
common cold,
headache,
chicken pox,
measles

planting paddy
(30 days)

Planting millet
(10-15),
weeding paddy
(4-5 days)

Weeding paddy
(30 days)

Painting houses
(5-10 days),
weeding millet
(10-15)

harvestyin
g paddy
(15-30
days)

Harvesting
of paddy (20
days)

carrying
compost,
ploughing,
Collection of fuel
wood, planting
winter vegetables
(garlic, onion)
Carrying
compost (15
days), ploughing
(10 days)

carrying
compost (12
days)

Sowing
maize (15
days)

weeding
maize (15
days),
collection of
fuelwood (10
days)

exema

gastritis,
typhoid

gastritis,
diarrhoea,
vomiting

common cold

common
cold

Arthritis

Pneumonia

Jaundice,
dysentery

Kalo poke on
maize, Patero on
lentils (bodi),
Khoret,
bhyagute, Namle
Flood and
landslides

Bauselu kira

Beruwa disease

Beruwa, kalo
poke on paddy

Ghun, putla

Red ent, daduwa
on potato

Red ant and
frost

Phatyangra

diarrhoea,
vomiting,
jaundice,
common cold
phatyangra

Namle, sawne

Pneumonia

Sawne,
conjunctivitis

Pneumonia

khoret

Khoret

Flood and
landslides

Landslide

conjunctivitis,
pneumonia
Frost

Frost, winter
rain/snow,
extreme
cold,

Hailstorm

Hurricane,
hailstorm,
thunderstorm

Padke, khoret,
conjunctivitis
drought,
drying water
sources

442

conjunctiv
itis
hailstorm

Erratic
rainfall

Appendix 13.4 - Seasonal calendar of Manasalu CFUG
Months
Natural
disaster
Crop diseases
and pests
Livestock
diseases
Human
diseases

Wage labour
Agriculture
works

Festivals

Baisakh
(Apr/May)

Jestha
(May/Jun)

Aashadh
(Jun/Jul)

Hurricane,
wind

Hurricane,
wind

Drought, erratic
rain

Green insect in
maize

Diseases in
maize

Insects on paddy
nursery

Fodder sprouts
may poisonous

Shrawan
(Jul/Aug)

Bhadra
(Aug/Sep)

Landslide and
flood

Flood and gullies

Insects on paddy

Aashauj
(Sep/Oct)
Hailstorm
may damage
paddy and
other crops
Insects on
paddy

Khoret, Namle
and leech

Kartik
(Oct/Nov)

Mangsir
(Nov/Dec)

Paush
(Dec/Jan)

Hailstorm
damage
paddy and
other crops
Diseases on
crop leaves

Unexpected
rain may
damage crops

Cold and
pneumonia

Cold diseases

Diarrhoea,
vomiting,
fever

Fever,
headache

Indigestion, skin
diseases

conjunctiviti
s, wounds,

Skin diseases,
tetanus

jaundice

Carpenter,
masons,
collection of
firewood
Weeding
maize,
collection of
firewood,
harvesting
potato

Carpenter,
collection of
firewood,
ploughing
Preparation of
paddy nursery
and field
preparation,
carrying
livestock to
high altitude,
ploughing

Ploughing, field
work

skin diseases
Ploughing,
paddy planting

Ploughing,
weeding

weeding

Planting
millet

Ploughing,
harvesting
paddy

Weeding on
paddy field,
planting millet,
harvesting
paddy,
harvesting
potato

Weeding on
paddy field

Weeding on
millet farm

Harvesting
paddy,
ploughing,
harvesting
millet,
planting
vegetables

Sawane
sakranti

Teej

Dashain

Harvesting
paddy,
carrying
compost,
bringing
back
livestock
from high
altitude
Tihar

Budda Jayanti,
Ghatu dance

Harvesting
maize, paddy
planting,
harvesting kauno
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Bada ekadashi

Magh
(Jan/Feb)

Falgun
(Feb/Mar)

Chaitra
(Mar/Apr)

Crop damage
by frost

Crop
damage by
frost

Hailstorm,
hurricane

Hurricane,
hailstorm,
fire

Frost and blight
in potato

Blight on
potato

Crops
damage by
butterfly

Cold and
coughing

Pneumonia

Pneumonia,
fever, cold

Pneumonia,
fever, cold

Vomiting,
diarrhoea,
dysentery

Blight and
ants on
winter crops
Diseases
due to lack
of grass
Skin
diseases,
measles

Collection of
firewood,
carpentry,
masons
Knitting mats,
vegetable
farming

Collection
of firewood,
carpentry,
masons
Collection
of fire
wood,
harvesting
potato,
weeding for
winter crops

carpentry,
masons

carpentry,
masons

Sowing
maize,
sowing
potato,
carrying
compost

Harvesting
potato,
carrying
compost,
sowing
maize,
collection of
firewood

Lotoshar,
15 paush

Maghe
sakranti,
Shiva ratri

Fagu
Purnima

Chaite
Dashain

Appendix 14 - Institutional mapping (List of institutions derived from Venn
diagram)
Appendix 14.1 – Institutions of Kataharbari CFUG
Village level














Kataharbari CFUG
Kaligandaki cooperatives
Milijuli cooperatives
Rudradevi cooperatives
Community learning
centre
School
Health post
Police office
VDC office
Higher secondary school
(10+2)
Aaurvedic Health Post
Old age support center
Sarbodaya herb production
centre

Sub-district level
 Pacific Bank
 Agriculture Bank
 Institute of
Agriculture and
Animal Science
(IAAS), Sundar
Bazar

District level


















Forest Office
Agriculture Office
Soil Conservation Office
Women Development
Office
District development
Committee
Community hospital
Chess Nepal
Education office
Irrigation Office
Veterinary Office
Alternative energy office
Agriculture Development
Bank
Commercial Bank
Office of cottage industry
Red Cross
Administration Office
Road division

Appendix 14.2 – Institutions of Raniswanra CFUG

Village level
 Raniswanra Sankharpakha
CFUG
 Aalaiche primary school
 Tribeni Cooperatives
 Janachetana Cooperatives
 alika mother’s group
 Sub Health Post
 Post office
 armada women’s group
 Pyardi women’s group
 Furniture industry
 Sunau cooperatives
 Krishna Mandir dairy
collection centre
 Ex-army boarding school
 VDC office
 Laxmi Narayan High
School
 Namuna Bal Bikas Kendra
 Range Post

Sub-district level














Sarbodaya Gobar Gas
Electricity office
Marsyangdi diary
Sapkota Agro-vet
Samudayik Sewa
Kendra
Pacific Bank
Police Office
Ex-Army School
Shrijanatmak
Cooperatives
City Bank
Future Star Boarding
School
Bhakti Namuna and
Bhakti Adarsa
Campus
Saghan Bali Kendra

District level
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District Education Office
Land measurement office
Land revenue office
Nepal Red Cross
District Agriculture Office
Rastriya Banijya Bank
District Soil Conservation
Office
Sunrise Bank
Nepal Bank limited
Chief District Office
District Development
Committee
District Court
Chamber of Commerce
Cottage industries office
District Drinking Water
Office
Chess Nepal
District Forest Office
FECOFUN
Veterinary
District hospital

Appendix 14.3 – Institutions Chisapani CFUG

Village level

















Aaurved aausadhalaya
Medical hall
Red Cross
Mother group’s office
Police Post
Chandrodaya High
School
Library
VDC Office
Sub Health Post
Young Star Club
Lali Gurans Agriculture
Cooperatives
Shrinjalshil women’s
group
Shanti women’s group
Mahila jagriti Group
Namuna women’s group
alika women’s group

Sub-district level
 Chuli saving and
credit cooperatives
 Regional (Ilaka)
Health Post- Khudi
 Agriculture OfficeKhudi
 Veterinary Office –
Khudi
 Micro Credit Office
– Khudi

District level























Chess Nepal
District Agriculture Office
District Drinking Water Office
District Police Office
District Administration Office
District Education Office
District Hospital
District Development Office
Chess Nepal
Rastriya Banijya Bank
Agricultural Development Bank
Pacific Bank
Women Development Office
District Education Office
Land Measurement Office
District Forest Office
Nepal Telecom
Nepal Red Cross
World Vision
Sun Rise Bank
Gandaki Bank
Everest Bank

Appendix 14.4 – Institutions Manasalu CFUG

Village level institutions
 Manasalu CFUG
 Krishak Jagaran Cooperatives,
Taghring
 VDC, Ghermu
 Irrigation Water Users’
Committee, Ghermu
 Amrit CFUG, Ghermu
 Himali CFUG, Ghermu
 Ghermu sub-health post
 Ghermu agriculture group
 Phulbari women’s’ group,
Ghermu
 Dibya Jyoti women’s’ group,
Khani
 Ganga Milan High School
 Bal Kalyan Primary School

Sub-district
institutions
 Agriculture Support
Centre , Khudi
 Annapurna Conservation
Area, Taghring
 Himatal Hydropower
Company, Taghring
 Ilaka Health Post, khudi
 Police Office,
Bahundanda

District institutions
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Agriculture Office
Red Cross, Lamjung
Forest Office
District Development
Committee, Lamjung
Soil Conservation Office
Drinking water and
sanitation
FECOFUN, Lamjung
Indian Pension Camp
Office
District hospital,
Lamjung

Appendix 15 - Vulnerability matrix
(Score: 0= no impact, 1= nominal impact, 2= some impact, 3= significant impact,
4= very high impact; Rank: I (highest) – V (lowest impact)
Appendix 15.1 - Vulnerability matrix of Kataharbari CFUG
Major Hazards
Extreme
cold and
hot days

Flood

Landslide
and
erosion

Total score

Rank

Paddy cultivation in
irrigated and rain fed land
Farming in non irrigated
upland (maize, millet)
Livestock rearing including
bee keeping
Wage labour

4

0

2

2

2

10

III

4

1

1

4

3

13

I

2

3

1

2

3

11

II

2

1

0

0

1

4

IV

Service/job

0

0

0

0

0

0

Total score

12

5

4

8

9

I

IV

V

III

II

Rank

Hailstorm

Erratic
rainfall

Major
livelihood resources

Appendix 15.2 Vulnerability matrix of Raniswanra CFUG
Major hazards
Crop and
livestock
diseases

Total score

Rank

Drought and
drying water
sources

Hailstorm

2

1

0

2

2

2

3

12

IV

3

1

0

2

2

3

4

15

III

3

2

3

1

3

4

2

18

II

Wage labour

2

1

1

1

2

0

2

9

V

Cash crops (potato,
vegetables, ginger, orange)
Service/job

3

1

4

3

3

3

3

20

I

0

0

0

0

0

0

0

0

Business

1

1

0

0

0

0

0

2

Total score

14

7

8

9

12

12

14

I

V

IV

III

II

II

I
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Invasive weeds

Frost

Landslide and
flood

Paddy and maize cultivation
in irrigated low land
Maize, millet and paddy
farming in rain fed upland
Livestock rearing

Rank

Erratic rainfall

Major
livelihood resources

VI

Appendix 15.3 - Vulnerability matrix of Chisapani CFUG

Erratic rain fall

Drying water
sources

Pest and
diseases in
farm

Livestock
diseases

Fire

Hailstorm

Wind and
storms

Monkey

Total

Rank

Paddy, maize in
irrigated lowland
Paddy, maize and
millet in nonirrigated upland
Livestock
Cash Crops- ginger,
orange, cardamom,
coffee
Business
Service –foreign and
domestic
Wage labour
Total
Rank

Major hazards
Landslide
/flood

Major livelihood
resources

2

3

2

2

1

0

2

3

4

19

I

3

2

1

2

1

0

1

2

4

16

II

0

0

2

0

3

0

0

1

1

7

IV

0

2

2

4

0

0

1

2

4

15

III

0

0

1

0

1

0

0

0

0

2

VI

0

0

0

0

0

0

0

0

0

0
5

1

2

0

0

0

0

1

1

0

6
IV

9
II

8
III

8
III

6
iv

0

5
V

9
II

13
I

V

Appendix 15.4 - Vulnerability matrix of Manasalu CFUG
Major hazards
Erratic rain
fall

Landslide,
flood

Frost

Hailstorm

Wind and
hurricane

Insect and
diseases

Total

Rank

Major livelihood
resources

Paddy, maize in
irrigated lowland
Paddy, maize and
millet in non-irrigated
upland
Vegetable and cash
crops
Livestock

3

1

0

2

1

1

8

III

3

3

0

3

2

2

13

I

1

1

3

3

1

3

12

II

2

1

1

1

1

2

8

III

Wage labour

1

0

0

1

1

0

3

V

None timber forest
products
Total
Rank

3

1

1

0

0

0

5

IV

13
I

7
IV

5
VI

10
II

6
V

8
III
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Appendix 16 - Participatory cost-benefit analysis of paddy production
Cost benefit analysis for paddy production in 0.25 hectare land: Data source participatory
analysis by farmers in Ghermu, Bahundanda, Raniswanra and Kataharbari
1. Costs
SN

Cost items

1.0
1.1
1.2
1.3
2.0
2.1
2.2

Seedlings preparation
Ploughing
Field preparation
Seed
Field preparation
Ploughing
Manual work for field
preparation
Planting
Ploughing
Field preparation
Planting
Weeding
Harvesting and storage
Harvesting
Transportation
Thrashing (manual)
Thrashing (oxen)

3.0
3.1
3.2
3.3
4.0
5.0
5.1
5.2
5.3
5.4

Amount

Unit cost
(NRs)

days
labour days
Kg

2
4
30

600
200
40

1,200.00
800.00
1,200.00

days
labour days

7
7

600
200

4,200.00
1,400.00

days
labour days
labour days
labour days

5
14
37
31

600
200
150
150

3,000.00
2,800.00
5,550.00
4,650.00

labour days
labour days
labour days
labour days
with oxen
labour days

15
10
12
3

150
150
200
200

2,250.00
1,500.00
2,400.00
600.00

5

150

750.00

Unit

5.5

Transportation of paddy and
straw
Total cost

Total cost
(NRs)

32,300.00

2. Benefits (gross), productive lands in valley floors
SN
1.0
2.0

Benefit items
Paddy
Straw

Unit
kg
bundle

Amount
900
60

Unit cost
Total cost
(NRs)
(NRs)
40
36,000.00
100
6,000.00
Total benefit 42,000.00

Net benefit in 0.25 ha land 9,700.00
Net benefit per hectare 38,800.00
3. Benefits (gross), less productive uplands
SN
1.0
2.0

Benefit items
Paddy
Straw

Unit
kg
bundle

Amount
600
50

Unit cost
Total cost
(NRs)
(NRs)
40
24,000.00
100
5,000.00
Total benefit 29,000.00

Net benefit in 0.25 ha land 3,300.00
Net benefit (loss) per hectare 13,200.00
Only direct costs are included, while costs such as daily supervision of farms by family
members, irrigation management and costs of compost/manure not included. Farmers
provide compost/manure once in a year for winter crops assuming it will also provide
nutrients for summer crop (paddy).
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Appendix 17 - Status of traditional natural water sources in the research villages
Appendix 17.1 – Status in Kataharbari CFUG
S
N

Type of
water
source

Use of water source

Ownership

in the past

1

Well

Public

Drinking water and sanitation 10 hhs

2

Well

Public

Drinking water and sanitation 20 hhs

3
4

Well
Well

Public
Public

Drinking water and sanitation 30 hhs
Drinking water and sanitation 7 hhs

5

Well

Public

6

Well

Public

7

Well

Public

Drinking water, sanitation and livestock 10
hhs
Drinking water, sanitation and livestock 7
hhs
Drinking water and sanitation 50 hhs

8

Well

Public

Drinking water and sanitation 12 hhs

9

Stream

Public

10

Stream

Public

11

Stream

12
13
14

present

Condition of water in
comparisons to past

Maintenance and
renovation

Drinking water and sanitation 10 hhs (2
months)
Drinking water and sanitation 10-12 hhs (2
months)
Not in use
Drinking water and sanitation 7 hhs (2
months)
Only for livestock (2 months)

Gradually drying

Maintained by community

Gradually drying

Maintained by community

Collapsed
Drying

Not possible to maintain
Maintained

As it is

Maintained

No use, no water

Drying

No

Using by 10-12 hhs

As it is

maintained

Use (2 months)

Almost dried

No

Irrigation and livestock 10 hhs

In use by 10 hhs

Gradually drying

No

Irrigation, livestock 10 hhs

In use

As it is

No

Public

Drinking water, 35 hhs

In use

Gradually decreasing

No

Stream

Public

Livestock and irrigation 4 hhs

In use

Gradually drying

No

Small river

Public

Irrigation and drinking water 36 hhs

Drinking water

Gradually drying

Protection works in some places

Small river

Public

Irrigation, drinking water, livestock 12 hhs

Used in irrigation

Gradually drying

Protection works in some places
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Appendix 17.2 Status in Raniswanra CFUG
S
N

Type of water
source

Use of water source

Ownership

in the past

present

Condition of water in
comparisons to past

Maintenance and
renovation

1
2
3
4
5
6
7
8

Katmate Kuwa
Tatopani Kuwa
Saunepani kholsi
Dhunge Kuwa
Tidu ko Phend Kuwa
Budhi Kuwa
Pande ko Kuwa
Dharo kuwa

Private
Public
Public
Public
Public
Public
Public
Public

Drinking water, sanitation, 18 hhs
Drinking water 18 hhs
Livestock from 40 hhs
Drinking water 18 hhs
Drinking water 15 hhs
Drinking water 20 hhs
Drinking water 20 hhs
Drinking water 20 hhs

hhs migrated, no use of water
hhs migrated, no use of water
Livestock from 15 hhs
Drinking water 6 hhs
Drinking water and sanitation 6 hhs
Not is use
Not in use
Sanitation 20 hhs

Gradually drying
Almost dried
Drying
As it is
As it is
Collapsed, dried
Collapsed, dried
Gradually drying

9

Thul dharo

Public

Drinking water, irrigation 20 hhs

Not in use

dried

No

10

Patle dharo

Public

Drinking water, irrigation 20 hhs

4 months a year in use

Gradually drying

No

11

Chapani Kuwa

Public

Drinking water 20 hhs

Drinking water 4 hhs

Almost dried

No

12

Mulpani kuwa

Private

Drinking water, sanitation 30 hhs

Drinking water, sanitation 15 hhs

As it is

Yes

13
14
15
16
17
18
19
20
21
22
23
24

Kukhure kholsi
Kharepani kholsi
Kharepani Kuwa
Budhi Kuwa
Bhirpani Kuwa
Sim ko Kuwa
Pokhara Kuwa
Kaijali Kuwa
Bhyapani Kuwa
Tallo pandhero
Dhaddi Kuwa
Terahamure Kholsi

Public
Public
Public
Public
Public
Private
Private
Private
Public
Public
Public
Public

Irrigation and livestock 20 hhs
Livestock use, 15 hhs
Drinking water 20 hhs
Drinking water, sanitation 20 hhs
Drinking water 7 hhs
Drinking water 15 hhs
Drinking water 15 hhs
Drinking water 15 hhs
Drinking water, 8 hhs
Drinking water 15 hhs
Use by pastoralists
Drinking water, livestock, irrigation
10 hhs

Livestock 20 hhs
Livestock use 15 hhs
Drinking water 20 hhs
Livestock
Not in use
Drinking water 15 hhs
Drinking water 15 hhs
Drinking water 15 hhs
Drinking water, 5 hhs
Drinking water 5 hhs
Not in use
Drinking water, livestock, irrigation 10
hhs

Drying
Gradually drying
Drying
Drying
Well collapsed
As it is
As it is
As it is
Drying
Drying
Drying
Drying
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No
No
No
Some maintenance
No
No
No
Yes

No
No
No
No
No
Tank construction
Yes
Yes
No
No
No
No

25

Pandhramure Kholsi

Public

Drinking water, irrigation 20 hhs

Drinking water, irrigation 20 hhs

Drying

No

26
27

Bhorle ko Kuwa
Kukhure ko kuwa

Private
Private

Drinking water 5 hhs
Drinking water 4 hhs

Drinking water 5 hhs
Drinking water 4 hhs

Drying
Drying

No
No

28

Public

Drinking water 15 hhs

Drinking water, 15 hhs

Drying

No

29

Tallo Pandhero
(Sankhar)
Upallo Kuwa (Sankhar)

Public

Drinking water 18 hhs

Drinking water, 15 hhs

Drying

No

30

Titepani Dharo

Public

Drinking water 15 hhs

Drying

No

31

Newarni ko Pandhero

Public

Drinking water , livestock 1 hh

Not in use, water available only in rainy
season
Not in use

Almost dried

No

32
33

Tallo Khalte ko Kuwa
Devisthan Pokhari (rain
fed)
Madkina Pokhari (rain
fed)
Chhapdanda ko Pokhari
(rain fed)
Tallo danda ko Pokhari
(rain fed)
Danda ko Pokhari (rain
fed)
Dhara ko Pokhari

Public
Public

Livestock from 12 hhs
Irrigation and livestock from 16 hhs

Not in use
Not in use

Drying
Dried

No
No

Public

Livestock from 12 hhs

Not in use

Dried

No

Public

Irrigation and livestock by 11 hhs

Not in use

Drying

No

Public

Livestock 20 hhs

Not in use

Dried

No

Public

Livestock 15 hhs

Not in use

Collapsed by road construction

No

Public

Livestock 18 hhs

Not in use

Collapsed by road construction

No

Chiuri ko Pokhari
Sankharpakha ko
Pokhari
Barrabote Kuwa
Titepani pandherako
pokhari (spring fed)

Public
Public

Livestock 15 hhs
Livestock, 10 hhs

Not in use
Not in use

Collapsed
Collapsed by road construction

No
No

Public
Public

Livestock, 10 hhs
Livestock, 20 hhs

Not in use
Not in use

Collapsed
Collapsed

No
No

34
35
36
37
38
39
40
41
42
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Appendix 17.3 Status in Chisapani CFUG
S
N

Type of water
source

Ownership

1

Dharapani dharo

Private

2

Bajeni Kuwa

Private

3

Budhi Kuwa

Private

4

Chisapani dharo

Public

5

Ding Ding dhap

6

Use of water source
in the past

present

Condition of water in
comparisons to past

Maintenance and
renovation

In use when water supplies disrupts

Gradually drying

No

Not in use

Drying

No

Not in use

Drying

No

Use in rainy season

Drying

No

Private

Drinking water, sanitation, livestock,
80 hhs
Drinking water, sanitation, livestock,
80 hhs
Drinking water, sanitation, livestock,
80 hhs
Drinking water, sanitation, livestock,
60 hhs
Drinking water, Irrigation, 60 hhs

Not in use

Drying

No

Okhneri mul

Public

Drinking water

In use

Gradually drying

Yes

7

Khahare kholo

Public

Irrigation 50-60 hhs

In use

As it is

No

8

Rat kholo

Public

Irrigation, drinking water 60 hhs

In use

As it is

No

9
10
11

Khatri kholo
Dund khola
Gairi an ko Kuwa

Public
Public
Public

Irrigation, drinking water 60-70 hhs
Irrigation, drinking water 60-70 hhs
Drinking water, livestock 15-20 hhs

In use, mostly in winter
In use
In use

As it is
As it is
Drying

No
No
No

12

Upallo gaira ko kuwa

Private

Drinking water, livestock 15-20 hhs

In use

Drying

No
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Appendix 17.4 Status in Manasalu CFUG
S
N

Type of water
source

Ownership

1

Mainyu dhara

Public

2

Public

3

Minyu drinking water
stream
Tarwali khola

4

Sayakon kuwa

5
6

Chyasinge
water dhara
Chingpe well

7
8

Use of water source
in the past

present

Condition of water in
comparisons to past

Maintenance and
renovation

Livestock, Drinking water, irrigation

Gradually drying

No

Livestock, Drinking water, irrigation

Gradually drying

Yes

Public

Livestock, Drinking water, irrigation
30 hhs
Livestock, Drinking water, irrigation
30hhs
Irrigation, Livestock 30 hhs

Irrigation, Livestock

Gradually drying

No

Public

Drinking water, Livestock, 30 hhs

Drinking water, Livestock

Drying

No

Public

Drinking water, Livestock, 30 hhs

Water dried, not in use

Collapsed

No

Public

Drinking water, Livestock, 28 hhs

Drinking water

As it is

No

Purano pandhero
Hwaindi Kuwa

Public
Public

Drinking water, sanitation, 28 hhs
Drinking water, sanitation, irrigation

Water dried
Drying

No
Yes

9

Jamune Kuwa

Private

Irrigation, sanitation

Not in use, water dried
Drinking water, sanitation, irrigation,
40 hhs
Irrigation, sanitation 40 hhs

Drying

Yes

10
11

Kichekuna dhara
Kone pakha kholsi

Public
Public

Drinking water, Livestock, sanitation
Livestock, drinking water

Livestock, sanitation
Livestock, drinking water

As it is
Gradually drying

No
No

drinking
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Appendix 18 - Household capital indexes for Livelihood Effect Index (LEI)
Indicators

O bserved LEI value

0.875

0.346

0.586

0.938

0.301

Percentage of household having loss of human life, injury or new diseases

0.000

0.000

0.000

81.250

10.526

0.000

0.000

0.000

0.813

0.105

Percentage of household having public safety problems from forest/wild fire

13.158

10.000

6.897

93.750

20.301

0.132

0.100

0.069

0.938

0.203

Natural capital
Physical
capital

Percentage of household experienced out-migration of skilled members

34.211

42.000

27.586

81.250

41.353

0.342

0.420

0.276

0.813

0.414

Percentage of household reported their natural resource base reduced

89.474

100.000

93.103

93.750

94.737

0.895

1.000

0.931

0.938

0.947

Percentage of household having crop losses or reduction in crop production

78.947

92.000

96.552

87.500

88.722

0.789

0.920

0.966

0.875

0.887

Percentage of household having new insect/weed infestation and/or crop diseases

97.368

90.000

100.000

93.750

94.737

0.974

0.900

1.000

0.938

0.947

Percentage of household reported loss from livestock production (meat, milk, compost)

36.842

62.000

75.862

93.750

60.150

0.368

0.620

0.759

0.938

0.602

Percentage of household reported their natural water source is depleting

100.000

94.000

93.103

87.500

94.737

1.000

0.940

0.931

0.875

0.947

Percentage of household having losses to housing, land or other property

10.526

28.000

44.828

62.500

30.827

0.105

0.280

0.448

0.625

0.308

13.158

22.000

41.379

50.000

27.068

0.132

0.220

0.414

0.500

0.271

Percentage of household reported reduced access and use of road, transport facilities and other
infrastructure facilities.
Percentage of household reported reduced access to communication and electricity services due to
natural disaster.
Percentage of household reported to have some sort of financial crisis due to CC

Financial
capital
Social capital

Percentage of household reported to have unemployment from drought/natural hazard-related
production declines
Percentage of household reported to have some sort of losses from natural resource based income
generating activities or industries.
Percentage of household didn’t receive helps from their social networks (eg: relatives, neighbors,
groups, community, clubs, NGO) to cope up with climate change effects
Percentage of household didn’t receive extra aid, remittance/commodity transfer from formal or other
institutions (State, NGO, UN etc) to cope up with climate change effects
Percentage of household where any family members are not in a decision making position (executive
committee) of one of the CBOs among saving and credit organization (SCO), CFUG, School
Management Committee (SMC) or Health Post/sub HP Management Committee (HMC)

0.000

0.000

0.000

6.250

0.752

0.000

0.000

0.000

0.063

0.008

0.000

10.000

34.483

93.750

22.556

0.000

0.100

0.345

0.938

0.226

0.000

4.000

6.897

75.000

12.030

0.000

0.040

0.069

0.750

0.120

18.421

54.000

62.069

87.500

51.128

0.184

0.540

0.621

0.875

0.511

0.000

6.000

58.621

100.000

26.316

0.000

0.060

0.586

1.000

0.263

15.789

18.000

89.655

93.750

24.060

0.158

0.180

0.897

0.938

0.241

26.316

76.000

100.000

100.000

69.925

0.263

0.760

1.000

1.000

0.699
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0.100

0.192

0.303

0.875

0.274

0.805

0.876

0.917

0.913

0.866

0.079

0.167

0.287

0.396

0.195

0.061

0.227

0.345

0.854

0.286

0.140

0.333

0.828

0.979

0.456

0.283

0.396 0.552

total

0.586

0.160

Very poor

total

0.280

0.000

Poor

Very poor

0.026

30.075

Medium

Poor

34.586

93.750

O verall LEI
(weitage mean of all capitals)

Well-off

Medium

87.500

58.621

total

Well-off

58.621

16.000

Very poor

total (n=133)

28.000

0.000

Poor

Very poor
(n=16)

2.632

Percentage of household having mental and/or physical stress

Medium

Poor (n=29)

Percentage of household having reductions in nutrition

LEI Index for each capital
(sum of all
components/number of sub
components)

Well-off

Medium
(n= 50)

Human capital

Well-off (n=38)

Household capital

LEI Index
(observed minimum)/maximum minimum)

0.822

0.439

Appendix 19 - Livelihood Vulnerability Index (LVI) data sheet
S ex of household
head

Female
(n=39)

Male
(n=94)

Manasalu
(n=44)

Chisapani
(n=20)

Social
network

Raniswanra
(n=43)

Adaptive capacity

Livelihood
strategies

Kataharbari
(n=26)

Sociodemographic
status

Very poor
(n=16)

Sensitivity
Water

Location of households

Average number of flood, drought, and landslide events in the p ast 6 y ears (range: 0-5)
Percent of households that did not receive a warning about recent natural disasters
Percent of households with an injury or death as a result of natural disasters
Percent of households lose/damage their houses, land or livestock as a result of natural disasters
M ean standard deviation of monthly average of average maximum daily temp erature (1971-2010)
M ean standard deviation of monthly average of average minimum daily temp erature (1971-2010)
M ean standard deviation of monthly average p recip itation (1971-2010)
Average time to basic health facility (minute)
Percent of households couldn’t afford p rescribed health services due to lack of resources in the last six months

Event s

1.76

1.64

1.90

2.63

2.77

1.61

2.05

1.46

1.71

2.18

P ercent

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

100.00

P ercent

2.56

2.00

3.45

6.25

11.54

4.65

0.00

0.00

3.19

5.13

P ercent

55.26

70.00

79.31

81.25

76.92

65.12

90.00

61.36

70.21

69.23

Percent of households with family member with chronic illness
Percentage of household with members (at least one member) missed school or work in p ast one month due to
illness
Average M osquito Exp osure Prevention Index (range 0-12)

P ercent

Percent of household without a toilet in use
Percent of household don't use biogas or other imp roved (LPG or other smokeless) cook stove for cooking

Food

Poor
(n=29)

Health

Obs e rve d value for Inde x
Well-being status

Medium
(n=50)

Exposure

Climate
variability

Units

Well-off
(n=38)

Major
components

Vulnerability
factors

Natural
disasters

Sub-compone nts

Celcius
Celcius

Percent of households that do not save seeds from y ear to y ear
Percent of households that utilize a natural water source
Percent of households rep orting water conflicts /availability p roblem
Average time to water source
Percent of households that do not have a consistent drinking water sup p ly
Inverse of dep endency ratio
Percent of male headed households
Percent of households where head of household attended school
Percent of households with television, radio or telep hone at home
Percent of households with family member not working in a different community
Percentage of none landless or none land p oor (above 4 rop ani) households?
Percent of households not dep endent on agriculture as a main source of income
Inverse of average agricultural Livelihood Diversification Index
Percentage of households with irrigation facility to grow their p rimary crop s

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.40

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

1.81

94.92

94.92

94.92

94.92

94.92

94.92

94.92

94.92

94.92

94.92

Minut e

22.92

23.32

25.90

23.50

18.85

34.54

4.95

24.77

22.90

25.92

0.00

20.00

72.41

100.00

34.62

27.91

40.00

38.64

31.91

41.03

7.90

20.00

24.14

50.00

26.92

13.95

20.00

25.00

21.28

20.51

0.00

10.00

6.90

31.25

7.69

0.00

20.00

13.64

7.45

12.82

2.75

2.52

3.62

4.13

3.83

3.35

2.73

2.35

2.96

3.17

0.00

6.00

20.67

62.50

23.08

18.61

10.00

6.82

10.64

17.95

18.42

74.00

75.86

100.00

26.92

55.81

65.00

86.05

63.83

56.41

0.29

2.92

6.24

10.38

4.69

3.16

3.95

3.80

3.78

3.82

0.23

0.24

0.28

0.43

0.31

0.26

0.27

0.25

0.25

0.32

10.00

11.36

11.70

17.95

P ercent

P ercent
Mont hs* bednet
indicat or
P ercent
P ercent

Average food insufficiency months of households (0-12).
Inverse of Average Crop Diversity Index (range: >0–1)

1.40

Milimet ers

Mont hs
1/#of major
crops+1
P ercent
P ercent

2.63

0.00

13.79

81.25

26.92

9.30

42.11

20.00

27.59

43.75

34.62

58.14

30.00

2.27

28.72

35.90

P ercent

52.63

64.00

68.97

87.50

69.23

27.91

100.00

81.82

64.89

64.10

Minut es

4.26

3.48

5.21

8.81

3.27

6.33

5.50

3.66

4.28

5.80

P ercent

18.42

8.00

24.14

18.75

38.46

11.63

0.00

13.64

12.77

23.08

Rat io

1.19

0.92

0.75

0.89

1.69

0.94

0.81

0.80

1.08

P ercent

68.42

70.00

79.33

62.50

50.00

74.42

85.00

72.73

100.00

0.00

P ercent

76.32

64.00

41.38

6.25

99.46

69.77

80.00

36.36

68.09

25.64

P ercent

100.00

98.00

82.76

37.50

84.62

95.35

90.00

81.82

87.23

89.74

Percent

100.00

90.00

44.83

12.50

61.54

81.40

80.00

70.46

72.34

76.92

Percent
Percent

92.11

84.00

51.72

6.25

69.23

83.72

65.00

63.64

69.15

71.80

26.32

12.00

20.69

93.75

50.00

18.61

45.00

15.91

27.66

28.21

3.56

3.56

3.01

2.00

3.13

3.33

3.29

2.92

3.23

2.58

Percent

94.74

76.00

48.28

6.25

46.20

76.74

70.00

63.64

69.15

61.54

Percentage of households not received sup p ort from their network in comp arision to their sup p ort to others

P ercent

100.00

94.00

44.83

12.50

73.08

79.07

80.00

70.46

73.40

79.49

Percentage of households borrowing money from their friends, relatives and network
Percentage of households not borrowing money from money lenders at interest

P ercent

76.32

78.00

55.17

18.75

50.00

86.05

75.00

43.18

64.89

66.67

P ercent

100.00

72.00

31.03

0.00

50.00

69.77

65.00

59.09

62.77

61.54

Percent of households that have gone to their local government (VDC) for assistance for the p ast 12 months

P ercent

89.47

70.00

31.03

6.25

53.85

51.16

65.00

68.18

62.77

51.28

#livelihoods +1

455

0.70

Appendix 20 - Income and expenditure of CFUGs
Appendix 20.1 - Income and expenditure of Kataharbari CFUG (2004 to
2011)
Income
Sources

Expenditure
Percentage

1.Loan returned
2.Carry over from
previous years
3.Interest gain from
loan
4.Grants and
donations
5.Sale of forest
products
6.Miscellaneous

445,500
171,850

41.6
16.0

1.Loaned out
2.Infrastructure
development

156,363

14.6

3.Balance

97,211

9.1

145,500

13.6

46,000

4.3

76,527

7.1

36,736

3.4

57,665

5.4

15,481

1.5

7.Fees, fine and
penalties

17,885

1.7

4.Pro-poor
investment
5.Administrative
cost
6.Forest
development
7.Miscellaneous

13,367

1.2

9,481

0.9

5,279

0.5

100

8.Capacity
building
9.Incentive
prizes
Total

1,071,190

100

Total

1,071,190

Sources

Expenditure
Rs
462,140
385,495

Income Rs

and

Percentage
43.1
36.0

Source: CFUG records
Appendix 20.2 - Income and expenditure of Raniswanra CFUG (2006 – 2011)
Income
Sources

Expenditure

Income
Rs
84,823

Percentage

Sources

33.2

83,009

32.5

3.Fees, fine and
penalties

37,900

14.8

4. Sale of forest
products
5.Carry over
from the previous
years
Total

34,725

13.6

15,076

5.9

1.Cash and bank
balance
2.Miscellaneous
costs
3.Infrastructure and
community
development
4.Administrative
cost
5.Incentive and
prizes

255,533

100

1. Grants and
donations
2. Bank balance

Total

Source: CFUG records
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Expenditure
Rs
143,690

Percentage

32,655

14.9

23,500

10.7

16,800

7.7

2,400

1.1

219,045

100

65.6

Appendix 20.3 - Income and expenditure of Manasalu CFUG (2008-2011)
Income
Sources
Income
Rs
1.Sale of forest 25,745
products
2.Fees
6,025
3.Fine and
penalties
4.Grazing fees
Total

Expenditure
Expenditure
Rs
25,000

Percentage

Sources

78.8

1.Loan
investment
2.Administrative
cost
3.Miscellaneous
cost
4.Fees
and
membership

18.5

500

1.5

400

1.2

32,670

100

Source: CFUG records
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Percentage
75.8

4,895

14.8

2,700

8.2

400

1.2

32,995

100

Appendix 21 - Provisions mentioned in operational plan and constitution of
CFUGs
Provisions
Policy
documents

Kataharbari
CFUG
Forest Operational
Plan 2007

Raniswanra CFUG

Chisapani CFUG

- Forest Operational Plan
2005
- Constitution 2006

- Constitution 2005
- Forest
Operational Plan
2005
- Conservation of
environment.
- Control landslide,
deforestation,
encroachment,
forest fire and
grazing.
- Categorization of
hhs into four
wellbeing groups
(well-off
16,
medium 21, poor
20 and very poor
4).
But
the
purpose/objective
of
wellbeing
ranking has not
mentioned
wellbeing
category.

Environmental

-Environment
conservation

- Control
soil
conservation in the
forest areas and promote
community initiatives in
environmental
conservation

Pro-poor
provisions

-Categorization of
user
group
households
into
three
broad
categories
of
wellbeing (17 welloff, 20 medium, 28
poor)

- Categorization of user
group members into
four categories and basis
of categorization has
been mentioned. But the
purpose/objective
of
wellbeing ranking has
not mentioned

Provision
on
fund allocation

- 25 percent on
forest
development
- Provision
to
invest on relief
works related to
natural disasters
- Income
generating
activities related
to
poverty
alleviation
Membership fees for
new
members
migrated from other
areas according to
the decision of
assembly

- 25 percent on forest - 25 percent on forest
development and rest as
development
decided by users on - Provision to invest
drinking water, road,
on
income
education etc.
generating activities
- Provision of income
for
poverty
generating activities for
reduction
poverty alleviation

Membership
and
renewal
fees

Price of forest
products

Support
in
emergencies
and
natural
disasters

No
differential
prices according to
wellbeing
groups
mentioned in the
operational plan
Provision to provide
timber
to
the
families on natural
disasters.
Provision to provide
CFUG funds on
disaster relief works

Manasalu CFUG
- Constitution 2008
- Forest Operational Plan 2008

- Conservation
of
water
sources and environmental
balance

- Categorization of hhs into
three wellbeing groups (37
well-off, 39 medium, 44
poor hhs)
- Organising
income
generation
and
skill
development activities for
poor and marginalised group
and contribution in poverty
reduction.
- Give priority to women,
poor,
vulnerable
and
excluded landless, Dalit,
Janajati, bonded labour,
haliya and affected from
conflict and natural disaster
in
planning,
decisionmaking, distribution of forest
products and benefit sharing.
Allocation of 25 percent
annual income on poverty
reduction
Interest on loan for poor is
limited maximum 12 percent.

- Households of separated - Households
of - Membership and renewal
families 50 Rs per hh
separated families
fees Rs 5 per household
Rs
50
per - Household of separated
- New members migrated
household with 10
from other areas Rs
families Rs 5 per household
percent
annual - Membership fees for new
5,000 with 10 percent
increase
annual increase
members Rs. 500. For the
- Membership fees for
poor
new
membership
new members Rs
applicants
CFUG
can
500 per hh.
provide 35 percent discount
on membership or can
provide free membership as
per the decision of general
assembly.
- No differential prices - Same price for all - No differential prices of
according to wellbeing
user group members
forest products for well-off,
groups mentioned in the
medium and poor user group
operational plan
members
- Immediately
provide - Provision to invest - As per the decision of the
forest products to the
CFUG funds on
committee,
CFUG
can
families on natural
natural
disaster
provide up to 50 cft timber
disaster.
relief works.
free of cost to the families
with natural disasters.
- Allocation of funds for
disaster related relief
works.

Source: An analysis of constitutions and forest operational plans of the CFUGs
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