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Abstract Understanding climate change is not only com-
plex but also extensive. Humanity has never embarked on
such a huge challenge of trans-national scope: a problem
that began in the past continues now and will be continuing
for a long time in the future. Nepalese have also sig-
nificantly felt the impact of global climate change. The
scenarios of climate change indicate that the increased tem-
peratures will cause snow-melt which will result in floods,
droughts, and uneven weather patterns. The impact of such
unexpected climate hazards and weather patterns have al-
ready been felt and will continue to be felt in Nepal. These
climate change-induced hazards and risks particularly
threaten the agriculture sector, which results in food in-
security and makes poor and vulnerable people face in-
creasingly unanticipated impacts to their lives and
wellbeing. This paper explores the climate vulnerability of
the Nepalese in terms of their physical, social, economic
and primarily agricultural losses due to the increasing im-
pact of climate change. The paper argues the need for a
timely adaptation of measures to maintain an environment
suitable for agriculture and for the well-being of the pop-
ulation residing in the area.
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1 Introduction

There is no doubt the world is heating up. The United
Assembly (UNGA)
International Panel on Climate Change (IPCC) for gather-

Nations  General mandated an
ing and disseminating scientific knowledge on climate
change in 1988 (UNGA Resolution A/RES/43/53). It has
so far produced four assessment reports. In the beginning,
no one really knew whether climate change was anthro-
pogenic, but as time went by it became more and more
obvious. The language of the IPCC also kept changing
from weak to more authoritative. In 1995, IPCC reported
that the balance of evidence suggested a discernible human
influence on global climate (Assessment Report 2); in
2001, it reported that there is new and stronger evidence
that most of the warming observed over the last 50 years
is attributable to human activities (Assessment Report 3),
and IPCC’s report of 2007 authoritatively stated that most
of the observed increase in globally-averaged temperatures
since the mid-twentieth century is very likely (more than
90 per cent certain) due to the observed increase in anthro-
pogenic (caused by humans) greenhouse gas concentrations
(Assessment Report 4).

The challenges of climate change on Himalayan re-
gions, which includes Nepal, are well-noted in the IPCC’s
fourth assessment report (IPCC 2007). In 2004, the Initial
National Communication of Nepal (INCN) to the United
Nations Framework Convention on Climate Change
(UNFCCC) and a range of recent studies show that Nepal
is highly vulnerable to the potential negative impacts of
climate change (Regmi and Poudyal 2009). Climate change
scenarios estimate that the temperature of this region is
highly likely to accelerate. This will result in a consid-
erable retreat of the glaciers, the over-flowing of rivers
for a certain period of time, and consequently a gradual
shortage of clean water supplies. Floods and landslides,
from erratic precipitation, have been significant causes of
loss of life and fertile land has been lost due to changes
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in geographical structures. The delay in the monsoon sea-
son due to changes in global weather patterns has also
made thousands of hectares of farm land fallow and has
reduced agricultural production due to a lack of adequate
water supply (Regmi and Adhikari 2007). This paper illus-
trates the climate vulnerability of the Nepalese in terms
of their physical, social, economic and primarily agricul-
tural losses because of the increasing impacts of climate
change and argues the need for timely adaptation for main-
taining an environment suitable for agriculture and for the
well-being of the population residing in the area.

Our knowledge of climate change has increased and im-
proved significantly in these last decades. Yet there are
many uncertainties about to what extent a warmer world
might affect our ecosystem. We have already started to
experience some significant changes in the global climate
system and we could face more climatic surprises in the
future. The IPCC and some other scientific bodies have
projected a sea level rise of between 18 and 59 centimetres
because of the melting of glaciers and snow (Fourth
Assessment Report 2007). The impact of climactic change
on the planet is affecting the world's tallest mountain,
Mount Everest in Nepal. Sherpas are fretting as to whether
warmer climates will render Mount Everest un-climbable.
The climbers and local inhabitants are afraid that rapid
changes in the climate can make this tallest mountain be-
come a snow-free ascent. Media worldwide have reported
the words of Apa Sherpa, one of the custodians and cham-
pions of climbing Mount Everest, who stated that “In 1989
when [ first climbed Everest there was a lot of snow and
ice but now most of it has just become bare rock. That,
as a result, is causing more rockfalls which is a danger
to the climbers” (Radio Australia 26 March 2012).

It is said that “Climate change and temperature-rise
have been stripping Nepalese mountains of their white
clothes. The untouched virgin layers of snow are gradually
melting. Loss of this virginity is the ample evidence of
imminent impacts of climate change” (Pandey 2011). The
receding snow from Everest has several negative con-
sequences for both the short and long term. In the short
term, the height of Mount Everest will need to be re-meas-
ured and clearly its height will be reduced; it will also
make more difficulty in climbing the mountain as expert
climbers claim that when there is no snow the rocks move
and fall, making the ascent more risky and difficult. In
the long term it will make life more difficult and un-
sustainable for the local population by altering the social,
economic and geographical realities; the quick melting of
the snow will cause the rivers to overflow for some time,
and as the amount of snow is reduced it will cause

droughts, which will have serious consequences for local
agriculture and the mountain water-dependent population.
If unchecked in time through adaptation, the consequences
will be huge, producing large numbers of climate refugees
wanting to migrate from these regions. For example, all
the villagers from the village of upper Mustang had to be
relocated to Thanchung in lower Mustang (Shah 2010).

Climate change consequences are much more than peri-
odic droughts and bad harvests. “Entire belts of arable land
are likely to shift as climate patterns change permanently.
Water resources, already strained, could dry up as the
mountain glaciers that feed them vanish. In human terms,
this could mean famine, competition over remaining re-
sources, and migration, either within countries or across
national borders” (O’Neill 2009, 45). Climate change has
also threatened the life of people on Pacific Islands by
raising sea levels which have forced them to look for alter-
native places to live where they won’t necessarily sacrifice
their cultural identity (Ralston et al. 2004). New diseases
and old ones that have previously been thought eradicated
are appearing because of climate change (Patrick and
Capetola 2012). Climate change is not only an environ-
mental problem, but is also connected to changing disease
patterns: overpopulation, ozone layer depletion, and urban
pollution are also influential in infectious diseases ranging
from childhood asthma to skin cancer (McCally 2002).

Climate change is also a threat to food security because
at some point the spread of genetically modified seed and
other proprietary biotechnologies will be a threat to farm-
ers’ livelihoods, and the food security of the population
is dependent upon this group (Shiva 1993). The link be-
tween climate change and environmental change on agri-
culture and food security has been becoming more and
more serious in terms of the local scope of Nepal.
Concerns for food and drinking water along with water
for irrigation tighten the knot of relationship between cli-
mate change and the population that live around mountains
and other places, and who depend on mountain-source wa-
ter resources and rain water for their agricultural
production.

The warnings of climate change are so serious that
Nepal and Nepalese farmers must act to adapt to, or at
the very least, mitigate the speedy rate of widespread
flooding from snow-melt or changes in weather patterns.
Agriculture is the mainstay of the Nepalese economy,
which continues to be dependent upon monsoon rainfall
due to the lack of sufficient irrigation facilities, and chang-
ing weather patterns will further damage the agricultural
capacity (Bhujel and Ghimire 2006). However, no in-depth
scientific studies have so far been conducted to verify such
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dire changes in the Himalayas and the resulting economic
and social consequences. Conducting an in-depth scientific
study to provide clear definitive and scientific accounts of
the rate of snow-melt is a necessity, but it is a daunting
task to galvanize the local, national and international re-
sponses needed because Nepal has very little to offer in
way of mitigation. Nevertheless, the weight carried by
Nepal over the interests of mountain countries during the
two-day Mountain Countries seminar in Kathmandu on
April 5 and 6 of 2012 is symbolically significant (Pandey
2012).

The reference of Ministry of Environment Nepal (MOE)
states that the temperature rise rate for Nepal is 0.06 per
cent (MOE Climate Change Policy 2011). However, it
claims that the actual rate of temperature rise is higher
than this in the Himalayas. Others also claim that there
is a variance in average temperatures across the country
(i.e. higher in the mountains and the Himalayas - 0.08 de-
grees c. as compared to Terai - 0.04 degrees c.) (Gautam
and Pokhrel 2010). Some NGOs in Nepal have also been
conducting their own studies to better understand climate
change in the mountains and the impact it has on
agriculture. IPCC’s fourth assessment report noted that
“glaciers in the Himalayas are receding faster than in any
other part of the world” (Working Group II: Impacts,
Adaptation and Vulnerability 2007, 10.6.2) but the report
was widely criticized on the ground that it was not peer-re-
viewed (Thomas 2012). Yet all the critics, including geolo-
gist Vijay Kumar Raina of India, who presented a paper
against the IPCC claim, admitted that some glaciers in the
Himalayas are retreating (Carrington 2010) and their im-
pact is being seen in various spheres of the ecosystem.
Thus, there is no doubt that global warming is affecting
the glaciers of the mountains and the eco-system around
it, resulting in gradual but unexpected consequences in var-
ious sectors of the ecosystem including agriculture.

The Mool et al. (2001) study recorded that there are
2323 glacial lakes in Nepal covering 75 square kilometres.
Geoscientists have recorded that the number and volume
of Glacier Lake Outburst Flooding (GLOF) hazards are in-
creasing in Nepal (Richardson and Reynolds 2000).
Richardson and Reynolds (2000) found that some of these
floods have produced discharge rates of up to 30000
m3/second and can run for distances of up to 200
kilometres. “Although some crops may benefit from the
extra CO2 in the atmosphere, research suggests this may
be offset by damage from higher temperatures, water
stress, more virulent disease and pest attacks” (Yamin and
Depledge 2004, 22). Extreme natural disasters such as

drought, prolonged rain, glacier retreat, flooding, land-

slides, and temperatures hotter than usual in summer and
colder than usual in the winter, have affected the live-
lihoods of the vulnerable poorest among the poor, women
and children as well as indigenous and other marginalized
people, along with severe damage to crop production.
Natural disasters are causing the destruction of infra-
structure such as houses, roads and irrigation channels, as
well as resulting in insecurity about food and water for
drinking and irrigation. The population residing in these
zones do not have adequate knowledge of global climate
change or access to information about global climate
change and its localised impacts. They also do not have
sufficient knowledge to develop effective resource man-
agement and local planning structures for their short- and
long-term adaptation to these climatic changes.

By category, Nepal is a least developing country, land-
locked and one of the poorest in the world (International
Monetary Fund 2012). Its greenhouse gas emissions are
0.025 per cent of the world’s total (MOE Climate Change
Policy 2011). So a focus on climate control as a policy
of mitigation is important, but a focus on more effective
adaptation techniques is more salient than mere mitigation
in order to stop the more vulnerable people from becoming
the victims of the more detrimental impacts of the climate
change that is a consequence of the actions of others.
Adaptation is vital in order to reduce the risk and impact
of climate change on Nepal. The United Nations
Framework Convention on Climate Change (UNFCCC)
has developed some key frameworks for addressing the
issues of adaptation, such as the Bali Roadmap (BR),
Cancun Adaptation Framework (CAF) and National
Adaptation Programmes of Actions (NAPAs) to support
the Least Developing Countries (LDCs) that are most vul-
nerable in their efforts to reduce the impact of climate
change and increase their resilience through capacity-build-
ing for adaptation (UNFCC Bali Climate Conference 2007
and Cancun Climate Conference 2010). The Global
Environmental Facility (GEF) has been channelling funds
for adaptation mechanisms such as NAPAs. As Nepal is
also an LDC and a most vulnerable country, she is also
eligible for adaptation mechanisms
UNFCCC.

funding through

2 Background Study

Cline’s estimations predict that as a result of global warm-
ing and climate change, global agricultural productivity
will decline between 3 to 16 per cent by 2080 (Cline 2008).
These estimations and predictions vary as geographical re-
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gions differ. IPCC has estimated that the agricultural pro-
ductivity of Sub-Saharan Africa will decline between 30
to 50 per cent if global temperatures increase by 2 degree
Celsius (Fourth Assessment Report 2007). India’s agricul-
tural productivity will decline 30 per cent by 2080 (Cline
2008). Estimates of agricultural output have not been made
for the Himalaya region, where the primary concern of
researchers and politicians is with retreating glaciers, since
the mountains constitute the ‘water tower’ for 1.3 billion
people living in Asia (Aase et al. 2010). There is general
agreement that for low income countries, climate change
will lead to significant reductions in agricultural pro-
ductivity (Gitay et al. 2001). Climate change-related
drought in recent years has emerged as a source of house-
hold-level vulnerability in the hill agriculture of Nepal
(Ghimire et al. 2010). The farmers cannot grow crops when
there is no rainfall during the cropping season. They have
a weak adaptive capacity against drought due to the poor
asset base and low access to services and facilities
(Ghimire et al. 2010). The estimations of climate change
do not provide clear data on the magnitude of the temper-
ature change and there are uncertainties as to the extent
of change in precipitation and the monsoon system.
Holland and Bitz (2003) noted that empirical research on
global warming shows a positive correlation with physical
altitude, which means that a one degree rise in temperature
at sea level corresponds to a rise of two degrees in the
territorial regions of the world’s highest mountains. They
argued this correlation suggests quite gloomy prospects for
the Himalayan glaciers (2003).

Since reliable models of future climate conditions have
not been produced at the local level so far, Aase,
Chaudhary and Vetaas (2010) focused on the flexibility of
farming systems in terms of adaptability to changing con-
ditions of production, whatever those changes may be.
They attempted to identify potentialities among subsistence
farmers in a remote part of the Himalayas. They followed
Bateson’s (1972) definition of flexibility as ‘uncommitted
potentiality for change’ and revealed four ‘uncommitted
potentialities’ for adaptation to a future situation that would
be climatologically different from the present (Aase et al.
2010). Chhetri et al. (2012) focused their studies on the
innovation mechanism of adaptation based on cultural and
social values of society in Nepal. They have explored how
farmers and their supporting institutions are evolving and
co-producing climate-sensitive technologies on demand
(Chhetri et al. 2012). Ghimire et al. (2010) have explored
vulnerabilities such as drought and the challenges of
rain-fed agriculture applying multivariate independent
techniques. Another study conducted by Chhetri and

Sterling (2010) concentrated on whether or not climate var-
iability and change serves as a driver of appropriate tech-
nological change and investigated the interaction of two
closely-related factors, (climate and technology), in agri-
cultural production in Nepal. These studies are valuable
as they identify climate vulnerabilities in Nepal although
they have not clearly identified different adaptation proc-
esses, whether planned or spontaneous. This study puts
perspective on the impact of climate change on agriculture
from different angles. It focuses on the negative impact
of climate change on life and agriculture and then outlines
remedial steps by illustrating planned as well as sponta-
neous adaptation to the effect of climate change.

“Adaptation to the adverse effects of climate change
has been recognized as an important element of the climate
change regime since its inception” (Yamin and Depledge
2004, 213). Adaptation has been a fundamental component
of agriculture and biodiversity in a world where climate
is constantly changing due to global warming. The IPCC
identified adaptation for climate change in its first assess-
ment report of 1990 (IPCC 1990). An early vulnerability
assessment and adaptation followed the guidelines of IPCC
with a seven-step linear assessment process (Carter et al.
1994). These seven steps are: problem definition, method-
ology selection, methodology testing, scenario selection,
impact assessment, assessment of autonomous adjustments,
and evaluation of adaptation options (Carter et al. 1994).
For the priority risks identified at the sector and farm levels
in the assessment of impact, a number of possible adapta-
tion responses, such as policy level and farm or local level,
were evaluated with respect to the following criteria: tech-
nical difficulty, potential cost of implementation and poten-
tial benefit (Iglesias et al. 2012). Although each study
quantifies these indicators in a different way, most of the
studies extensively used these criteria of adaptation in their
studies (Leary 1999). Adaptation measures were further
categorised as technical (e.g. introduction of new culti-
vars), management (e.g. changes in cropping patterns, soil,
landscape and/or water), or infrastructural (e.g. changes in
drainage, irrigation systems, access and/or buildings
(Iglesias et al. 2012). Thus, this study is founded on
IPCC’s guidelines for adaptation: autonomous and planned
or strategic adaptation with a focus on autonomous adapta-
tion (IPCC Working Group II: Impacts, Adaptation and
Vulnerability 2007). This is due to continual potential po-
litical instability (Pandey 2011), a period of prolonged tran-
sition, and the view that the concerned institutions have
not been very active in addressing the nationwide climate
change challenges. IPCC notes :
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Adaptation is used here to mean both the actions
of adjusting practices, processes and capital in re-
sponse to the actuality or threat of climate change
as well as changes in the decision environment,
such as social and institutional structures, and al-
tered technical options that can affect the potential
or capacity for these actions to be realised.
Adaptations are divided here into two categories:
autonomous adaptation, which is the ongoing im-
plementation of existing knowledge and technology
in response to the changes in climate experienced,
and planned adaptation, which is the increase in
adaptive capacity by mobilising institutions and
policies to establish or strengthen conditions fa-
vourable for effective adaptation and investment in
technologies and infrastructure (IPCC
Working Group II: Impacts,
Vulnerability 2007).

new
Adaptation and

3 Impact of Climate Change on Agriculture in Nepal

The landscape of Nepal is divided into three parts:
Mountainous, Hilly and Terai. The total land area of Nepal
is 147,181 km2. Agriculture is the dominant profession
and the major economy in Nepal. The World Bank (2011)
cites agriculture as the principal source of food, income,
and employment for the majority of the population.
Particularly for the poorest in Nepal the World Bank
(2011) notes, the growth in agriculture is crucial for re-
ducing poverty, and preliminary findings from the National
Living Standards Survey indicate that despite the Maoist
insurgency, the sector has made a significant contribution
to poverty reduction. Agriculture has been a major contrib-
utor of Nepalese gross domestic product (GDP) and has
contributed 35 per cent of the total GDP although only
21 per cent of the total land area is properly cultivated
(Central Intelligence Agency 2010).

Climate change is threatening the traditional way of ag-
riculture, and so the creation of a sustainable agricultural
approach to counter the impact of climate change has been
a main priority for the country (Malla 2008). The main
challenge for cultivating sustainable agricultural develop-
ment in Nepal is to turn subsistence farming into commer-
cial farming as well as adapting to the new patterns of
farming as a result of increasing temperatures. The average
size of individual land holdings is very small in Nepal.
The visible pattern of land ownership in Nepal is unequal,
and its distribution is highly lopsided. Forty-five per cent
of farmers have less than 0.5 hectares and share only 13%

of the total land (Central Bureau of Statistics 2004).
Agriculture is largely based on low-value cereals and sub-
sistence production, with a mere 13 per cent of output trad-
ed in markets and the absence of economic opportunities
outside subsistence agriculture keeps most Nepalese poor
(World Bank 2011).

The population growth rate of the country is one of
the most troubling obstacles in developing agriculture in
a sustainable way to cope with climate change. The census
data released by the Central Bureau of Statistics (2012)
shows that the population growth rate was 2.25 per cent
per annum. A recent preliminary assessment however,
shows that it has decreased to 1.4 per cent. The increased
population needs more houses to live in, more trees to
build houses, and more arable land for farming, all of
which cause huge areas of forest to disappear every year.
The overexploitation of natural resources has created a sig-
nificant problem in sustainable agriculture and helped to
increase the negative effect of climate change on agri-
culture and life.

Most of the agricultural land, in both Terai and Hilly
regions, depend on seasonal rain for the proper crop growth
in Nepal. At one time the monsoon rains originating in
the Bay of Bengal would support the crops and the farmers
who planted them according to their expertise and experi-
ence of the seasonal cycles over the years. However, as
weather patterns have been changing, farmers have had
a dilemma. Over-exploitation of natural resources has re-
sulted in an environmental degradation which is deeply
connected with permanent loss, depletion or pollution of
natural resources, adverse weather conditions, changing
microclimates and unbalanced situations which affect the
inherent chain within the ecosystem. Excluding adverse
physiographical, ecological, geological and meteorological
factors resulting in common natural hazards such as floods,
earthquakes, droughts, cold and hot waves, hailstones,
windstorms and cyclones, landslides, disease epidemics,
GLOF, avalanches, lightning and fires, the environmental
degradations are basically caused by human intervention
in the form of modern technological adaptations (Ghimire
2008).

Apart from rapid population growth, global warming
and its effect on the environment (and resulting in climate
change) has also significantly affected Nepalese
agriculture. Of the more than 6,000 vascular plant species
found in Nepal, about 550 species and sub-species have
food value and some 200 of those are cultivated (Ministry
of Forest and Soil Conservation 2002). The diversity of
livestock (both improved and indigenous breeds) also plays
a major role in contributing to the well-being of rural
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communities. This diversity can be illustrated even for sta-
ple cereal crops where in different production zones and
conditions rice, wheat, barley, maize, finger millet and
buckwheat are all important grain staples (Regmi and
Paudyal 2009). As noted above, an average temperature
rise of 0.06 per cent has been recorded in the country.
This rise has shown the multidimensional impact of climate
change on agriculture. Frequent drought and prolonged
rains as well as many fatal floods and landslides are some
of the major obstacles being experienced in Nepal in agri-
cultural as well as other sectors of social life. A study
conducted by the Nepal Agricultural Research Council
(NARC) showed that the change in temperature has had
a positive effect on the yield of rice and wheat in all re-
gions but also showed a negative impact on the yield of
maize, particularly in the plains land of Nepal, otherwise
known as Nepal’s bread basket (Malla 2008). Changes in
weather patterns, such as unseasonal heavy rains, hail-
stones, floods etc. have frequently caused serious damage
to crops.

Rising annual temperatures, a delayed monsoon season,
prolonged or increased annual rainfall as the result of gla-
cial melting, and intense rainfall have all affected many
rain-fed communities in Nepal. Extreme climatic con-
ditions increase vulnerability to erosion, landslides, ava-
lanches, flooding, loss of flora and fauna and decreased
agricultural production (Nepal and Chipeniuk 2005).
UNFCCC and TPCC have forecast that climate change will
increasingly damage the capacity of agricultural production
in two decades (Third Assessment Report 2001). The IPCC
clearly demonstrates that human activities have accelerated
the process of global warming, resulting in climate change
(Fourth Assessment Report 2007). Increasing greenhouse
gas emissions have contributed to an increase in global
temperatures. Global climate change has caused a change
in seasons and rainfall intensity and patterns. These
changes will have both a direct and an indirect impact on
forests and biodiversity, health, infrastructure development,
tourism, livelihoods, water resources, agriculture and the
whole ecological chain. Recognizing the challenges of cli-
mate change, the international community has engaged in
efforts to minimize the current effects and likely future
adverse impacts through effective implementation of the
UNFCCC policies (MOE Climate Change Policy 2011).

The MOE states “Nepal is also highly affected by cli-
mate change. It has been an urgent necessity to address
the issue of climate change by formulating a policy and
implementing relevant programmes to minimize the exist-
ing effects and likely impacts in different ecological re-
gions—from the Southern plains to the middle hills and

to the high Himalayan mountains in the North, and their
peoples, livelihoods, and ecosystems” (MOE Climate
Change Policy 2011, 1). The global climate model (GCM)
projections indicate that a potential increase in temperature
will bring many challenges in all areas of life, including
agriculture, in the coming decades in Nepal (Nepal Climate
Vulnerability Study Team 2009). Indeed, Nepal has to
throw all its weight towards finding measures of adaptation
in order to reduce the impact of the uncertainties of climate
change in an overall way, but for food security, a focus
must be cast on agricultural production.

4 Institutional Setup for Climate Change Adaptation in
Nepal

The central and official channel for action on adaptation
relating to climate change is the MOE of Nepal. The MOE
is working with UNFCCC towards developing a National
Adaptation Programme of Action (NAPA) and facilitating
it within Nepal (MOE Climate Change Policy 2011). The
MOE also formulated the National Climate Change Policy
(NCCP) in January 2011, which provides basic information
but yet still needs more homework to be an appropriate
document of NCCP. Between 2007 and 2009, in the proc-
ess of implementing the Convention, Nepal carried out a
number of tasks, such as: preparation of the action plan
related to capacity building under the National Capacity
Needs Self-Assessment Project, in order to implement the
Rio Conventions (Climate Change, Desertification and
Biological Diversity) ; issuance of CDM project-approval
processes and procedures to benefit from the provisions
of the Kyoto Protocol ; prepared the National Adaptation
Programme of Action (NAPA); began preparing the
Second National Communication (SNC) ; and implemented
a project on strengthening capacity for managing climate
change and the environment (MOE Climate Change Policy
2011). The Ministry of Agriculture has also been seen to
be active in research and in the attempt to adapt the farm-
ing system to the increasing temperatures. Since 1995
Nepal has implemented a twenty-year Agricultural
Perspective Plan (APP) to overcome the problems of food
security and poverty (Nayava and Gurung 2010).
Among all of the mechanisms noted above, NAPA has
specifically focused on adaptation. NAPA enables a coun-
try to identify priority activities that must be implemented
in the immediate future in order to address urgent national
climate change adaptation needs (Burton et al. 2002). The
NAPA Project to Climate Change in Nepal was signed on
14th November 2008 between the MOE and the United
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Nations Development Programme (UNDP) Nepal Country
Office, who are the implementing partners of the NAPA
project, with further support from the Danish International
Development Agency, the Global Environment Fund, and
the UK Department of International Development (MOE
2010). The project goal is to enable Nepal to strategically
respond to the challenges and opportunities posed by cli-
mate change. The NAPA Project has three components :
1) Preparation of a National Adaptation Programme of
Action (NAPA); 2) Development and maintenance of a
learning and knowledge platform to act as a clearing plat-
form for climate change ; and 3) Development of a mul-
ti-stakeholder framework of action on climate change
(MOE 2010). UNFCCC has created 9 projects that should
be responded to through NAPA Nepal (UNFCCC NAPA
Prioritize Database 2010).

The nine projects (MOE NAPA Bulletin 2010) prioritise
are : 1) Promoting community-based adaptation through in-
tegrated management of the agriculture, water, forest and
biodiversity sectors ; 2) Building and enhancing the adap-
tive capacity of vulnerable communities through improved
systems and access to services related to agricultural devel-
opment ; 3) Community-based disaster management for fa-
cilitating climate adaptation ; 4) GLOF monitoring and dis-
aster risk reduction ; 5) Forest and ecosystem management
for supporting climate-led adaptation innovations; 6)
Adapting to climate challenges in public health; 7)
Ecosystem management for climate adaptation; &)
Empowering vulnerable communities through sustainable
management of water resources and clean energy supplies;
and 9) Promoting climate-smart urban settlement.

To ensure an effective and inclusive adaptation re-
sponse, NAPA (2010) formed six thematic working groups
(TWGQ), each led by a concerned ministry. The six TWG
are : 1) Agriculture and Food Security under the coordina-
tion of the Ministry of Agriculture and Cooperatives
(MOAC) ; 2) Forests and Biodiversity under the coordina-
tion of the Ministry of Forests and Soil Conservation
(MOFSC) ; 3) Water Resources and Energy under the co-
Ministry of Energy (MOE) ; 4)
Climate-Induced Disasters under the coordination of the
Ministry of Home Affairs (MOA) ; 5) Public Health under
the coordination of the Ministry of Health and Population
(MOHP) ; 6) Urban Settlements and Infrastructure under
the Department of Urban Development and Building

ordination of the

Construction.

5 Climate Change Adaptation in Nepal

The addressing of climate change adaptation areas as iden-
tified through a nationwide vulnerability assessment, by
way of an extensive consultation process, and by im-
plementing them as soon as possible, can help improve
the adaptation abilities of the most vulnerable people in
and around the mountainous regions through the NAPA
Nepal. This is because it is “a process of assessing the
country’s climate vulnerability and identifying priority
adaptation measures” (United Nations Development
Programme 2010, 1). Yet NAPA Nepal is still in its begin-
ning phase and has not been able to launch fully-fledged
projects to target sectors. The actions taken by MOAC
have not reached the target groups in an efficient way.
It seems that the projects of MOAC are focused only in
particular regions. During this writing process, the author
asked one local from both the Western Development
Region and the Central Development Region to ask 20
farmers in each of these regions about the role of MOAC
in providing subsidies and in creating awareness for
adaptation. The farmers who participated and responded
said that they had not received any support from MOAC
and they still have to buy their chemical fertilizers on the
black market because some corrupt officials, in conjunction
with the local dealers involved, continue to hoard agricul-
tural items and create a fake shortage to increase prices.
This gives an extra financial burden to farmers who are
suffering already. Most farmers stated to the author that
any support from the government is just talk and only ‘on
paper’ (Farmers’ Interviews Responses 2012).

Apart from that, the unavailability of peer-reviewed data
on the impact of climate change and the difficulty of identi-
fying regions based on priorities, are further points of or-
ganisational headache and inefficiency. There is a drought
of institutional and stakeholder capacity effectiveness at
all levels of the state bureaucracy, as well as from the
extremely isolated national societies and leaders in local
communities. This concern also stretches to the role of the
leaders in Kathmandu, who have little or no understanding
as to how potentially detrimental the impact of climate
change could be for the Nepalese and the Nepali economy
in the long term. The problem is that Nepal is heavily
reliant on its agricultural sector, which accounts for 35%
of GDP and comprises 76% of the labour force (Central
Intelligence Agency 2010). In a period of fluid political
transition several alternatives can be used to help such soci-
eties better adapt to the impact of climate change in gen-
eral, with a more specific focus on agriculture in particular.

The literature on adaptation, as pointed out elsewhere
in this paper, shows that there are two main branches of
adaptation : strategic or planned, and autonomous (Bates
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et al. 2007). Policy-based strategic adaptations to climate
change have been identified for the agricultural, forests and
fisheries sectors (Aggarwal et al. 2004). The national level
responses, policies, strategies and planning that proactively
supports adaption against the impact of climate change,
is ‘strategic adaptation’. This includes the direct con-
struction of infrastructure, capacity building, disaster relief
planning as well as a host of other methods that increase
national resilience to the potential impact of climate change
on both ecosystems and human populations (IPCC
Working Group II : Impacts, Adaptation and Vulnerability
2007). The impact of climate change is particularly related
to issues of global warming and the increase in sea level,
thus creating the concern over unavailability of water for
many local communities. The impact of extreme climatic
changes on crop productivity will more likely be far greater
than effects attached to the average change in climatic con-
ditions (Mearns et al. 1997). Thus, the strategic adaptation
projects should also be particularly focused on the issue
of providing and implementing effective water manage-
ment (Smit et al. 2000). Agriculture is the main profession
of the Nepalese, so Nepal is heavily-dependent on agri-
culture for livelihoods and agriculture is in turn dependent
on a proper irrigation system. The management of water
is very important in Nepal. Other significant issues of stra-
tegic adaptation concern the development of infrastructures
such as modern safe housing, better roads, 24/7 availability
of electricity and means of communication. These strategic
adaptations have still not been properly constructed and
implemented by the relevant ministries. Therefore, greater
care must also be given, for the time being, to more auton-
omous adaptation strategies until those government agen-
cies become appropriately-functional.

Autonomous adaptation refers to the actions of in-
dividuals taken at the household level to make changes
that reduce vulnerability to a changing climate, regardless
of planning, policies and strategies implemented at the na-
tional level (Bartlett et al. 2010). “If widely adopted, these
autonomous adaptations, singly or in combination, have
substantial potential to offset negative climate change im-
pacts and take advantage of positive ones” (IPCC Working
Group II: Impacts, Adaptation and Vulnerability 2007).
Autonomous or spontaneous adaptations are the ones that
take place—invariably in reactive response to climatic
stimuli—as a matter of course, without the directed inter-
vention of a public agency (Smit et al. 2000). It is a bot-
tom-up approach and is enriched with the potential of local
knowledge from tapping into the experiences of the local
peoples. However, in many cases these autonomous adap-
tation techniques cannot be achieved unless assistance

from the national level, or unless Non-governmental
Organizations (NGOs) or Civil Society Organizations
(CSOs) are available. Some examples of autonomous strat-
egy are: agricultural household management techniques
that involve water storage and less water use, crop diversi-
fication from more water-dependent crops to less water-de-
pendent crops, infrastructure development in safer places
for housing, a tracking of changes in employment from
local to national and international levels, an option to mi-
grate, or anything else that improves resilience during fluc-
tuating climatic conditions. Yet this also requires resources,
updated information and knowledge to cope with the in-
creasingly unpredictable impact of climate change. The
availability of these resources enables local people to find
a new and different resource-management scheme which
is more ideally suited to that particular community. The
flow of information and knowledge provides communities
with a better understanding of the impact of climate change
and accordingly allows them to seek, learn and build infra-
structures for future climate change adaptation.

6 Climate Change Adaptation for Agriculture

The impact of climate changes on agriculture are multi-
dimensional and intricately vicious as agriculture is an end
result of the function of several biotic and abiotic factors
such as water, energy input supply and management,
weather, land system, soil environment, forest and bio-
diversity, labour availability, physical infrastructure, mar-
ket functions, knowledge, tradition, policy matters and oth-
er socioeconomic aspects which are themselves in multi-
tudinal ways influenced by climate change (Pokhrel and
Pandey 2011). The primary concerns of climate change
in agriculture are early seasonal monsoons which result
in rain deficits. This rain deficit generally reduces the pro-
duction of crops in Nepal. Heavy rain with floods can de-
stroy planted crops and reduce crop production. The
NARC annual report shows that early maturity of crops
due to an increase in temperature may help to produce
more crops but only in the same crop cycle, because it
also causes the extinction of natural local vegetation such
as basmati rice, maize, wheat and other agricultural prod-
ucts (Malla 2008). High dependence on rain-fed irrigation
and the impact of climate change on weather patterns have
been major concerns for Nepalese farmers. Increased tem-
peratures, drought, floods, and pests are some of other
challenges of agriculture due to the rise of global
temperatures.

The prospect of expanding agricultural land in Nepal
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is virtually non-existent. Increased food production to meet
the needs of the growing population in the long term will
have to come mainly through improvements in production
efficiency and appropriate reorganization of existing agri-
cultural land (Adhikari and Bjorndal 2012). For agricul-
tural adaptation, Nepal should act on vulnerability assess-
ment in order to conduct appropriate resource management
tasks such as land-use planning, water management and
investigating the possibility of introducing crops that suit
the changing temperature (Ghimire et al. 2010). Issues for
the future will include the availability of water due to cli-
mate change. For this reason, technological interference,
required to increase the availability of water through great-
er community participation in management and main-
tenance, must be effective  for
sustainability. The focus should also be directed towards

better adaptation to increased temperatures and drought by

more long-term

developing efficient irrigation systems such as drippers and
sprinklers. Pest-resistant and higher temperature-friendly
crops should also be investigated. Crops and agricultural
adjustments, embankments, drainage management, water
storage and management, innovative practices against
floods and drought can make the community stronger and
ensure its successful adaptation to changing climatic and
weather patterns. Climate forecasting systems should also
be developed to enable farmers and others to better prepare
against disasters, thereby reducing their impact.

Yet, there are other challenges to combat in order to
reduce the impact of climate change on life and agriculture.
The people in the rural areas need to be educated through
training
ness-creation. Generating knowledge of ecosystem-based

campaigns, and other means of aware-
adaptation is a function of the policy-makers, along with
community participation, which can play a more dominant
role in surmounting the impact of climate change. The
country should now focus on creating low carbon technol-
ogy, and the general public should be encouraged through
education to utilize low carbon technologies or green
growth. They should also be encouraged to increase their
crop insurance for both agricultural and social security.
The government should develop policies such as provision
of subsidies for agricultural investment and inputs to pro-
vide incentives for rural people, particularly farmers, to
become more climate-change focused. Climate-change
consequences, as presented by TWG during NAPA process
on Agriculture and food security, now call for the optimum
management of genetic resources, as well as pest and agri-
cultural inputs such as seed, crop varieties, animal breeds,
forage and pasture. There is a special emphasis laid on
agricultural water, soil fertility and food security manage-

ment in addition to related technological development and
and Pandey 2011). For im-
plementation of action related to these issues, the con-

dissemination (Pokhrel

cerned ministries should enhance and equip their staff with
the appropriate knowledge and ensure they are not corrupt.

7 Conclusion

The impact of climate change is gradually being seen in
all sectors of life, including agriculture, in Nepal. This im-
pact is clearly affecting the poor and vulnerable in Nepal,
most of whom are farmers working on their farms for
survival. These rural people are usually un- or less-edu-
cated and do not understand the complete and immense
impact of climate change on their lives and their way of
farming. Because of this, it is the duty of the government
of Nepal to move to the forefront on these challenges and
their impact on agriculture as well as other aspects of life.
The MoE and MoAC have been working to minimize the
effect, but their work has not had much impact on the
way farming is done except in their own research areas.
NAPA has recently launched a few projects to look into
these problems. Given the fact that these impacts are many
while the actions of the government are few, more needs
to be done towards the process of adaptation. Non-gov-
ernmental organizations, civil societies and groups of farm-
ers can disseminate and exchange information to prepare
for unexpected climate damage. This dissemination of in-
formation on the impact of climate change on agriculture
can assist farmers in their use of autonomous adaptation
in the methods of farming until the government comes up
with full-fledged strategic adaptation policies. The govern-
ment should also implement concrete plans to help vulner-
able communities combat climate change, but political vol-
atility, frequent changes of bureaucrats from one office to
another, lack of climate change knowledge among bureau-
crats, politicians and the common people, widespread cor-
ruption within governmental sectors, unavailability of ac-
tual data of the impact of climate change, and the topology
of Nepal have all been constraints in the fight against cli-
mate change through adaptation. Yet, these factors cannot
prevent climate change from occurring, so effective auton-
omous and strategic adaptation must be carried out simulta-
neously, along with constant monitoring, particularly on
the national level. Finally, a strategic plan is needed to
reduce rampant corruption and allow funding to reach the
proper target groups.



22

Agribusiness and Information Management Vol.4 No.l 2012

References

Aase, T. H.; R. P. Chaudhary and O. R. Vetaas. (2010). “Farming
flexibility and Food Security under Climatic Uncertainty:
Manang, Nepal Himalaya.” Royal Geographical Society 42 (2),
228-38.

Aggarwal, P. K.; P.K. Joshi, J.S. Ingram and R.K. Gupta. (2004).
“Adapting Food Systems of the Indo-Gangetic Plains to Global
Environmental Change: Key Information Needs to Improve
Policy Formulation.” Environment Science Policy 7, 487-98.

Bartlett, R.; L. Bharati; D. Pant; H. Hosterman and P. McCornick.
(2010). “Climate Change Impacts and Adaptation in Nepal.”
International Water Management Institute. Working Paper: 139.

Bates, B.C.; Z.W. Kundzewicz.; S. Wu; J.P. Palutikof eds. (2008).
Climate
Intergovernmental Panel on Climate Change. Geneva: IPCC

change and water. Technical paper of the
Secretariat.

Bateson, G. (1972). Steps to Ecology of Mind. Chicago and London:
The University of Chicago Press.

Bhujel, R. B. and S. P. Ghimire. (2006). “Estimation of Production
Function of Hiunde (Boro) Rice.” Nepal Agricultural Research
Journal 7, 88-97.

Burton, I; S. Huqg; B. Lim; O. Pilifosova and E.L. Schipper. (2002).
“From Impacts Assessment to Adaptation Priorities: the
Shaping of Adaptation Policy.” Climate Policy 2, 145-159.

Carrington, D. (2010). “IPCC Officials Admit Mistake Over Melting
Himalayan Glaciers.” Guardian, UK, January 20. http://www.
guardian.co.uk/environment/2010/jan/20/ipcc-himalayan-glaciers
-mistake.

Carter, T; M. Parry, H. Harasawa, S. Nishioka. (1994).

IPCC Technical Guidelines for Assessing Climate Change Impacts
and Adaptations. London: University College London.

Central Bureau of Statistics. 2003/04. ‘“Nepal Living Standards
Survey, CBS/NPC/GON.” Accessed January 12, 2012. www.
cbs.gov.np/nada/index.php/ddibrowser/9/download/58.

Central Bureau of Statistics. (2012). “Preliminary Result of National
Population Census.” Accessed June 27, 2012.
http://census.gov.np/.

Central Intelligence Agency. (2010). “The World Factbook.”
Accessed February 14, 2012. www.cia.gov/library/publications/
the-worldfactbook/geos/np.html.

Chhetri, N. and W. E. Sterling. (2010). “Adapting to Climate Change:
Retrospective Analysis of Climate Technology Interaction in the
Rice-Based Farming System of Nepal.” Annals of the Association
of American Geographers 100 (5), 1156-76.

Chhetri, N.; P. Chaudhary; P. R. Tiwari and R. B. Yadav. (2012).
“Institutional and Technological Innovation: Understanding
Agricultural Adaptation to Climate Change in Nepal.” Applied
Geography 33, 142-50.

Cline, W. R. (2008). Global Warming and Agriculture. Impact
Estimates by Country. Washington DC: Peterson Institute for
International Economics.

Gautam, A. K. and S. Pokhrel. (2010). “Climate Change Effects on
Agricultural Crops in Nepal and Adaptation Measures.” paper
presented at TWG (agriculture and food security) meeting,
Kathmandu, Nepal, February 23.

Ghimire, S. R. (2008). “Environmental Concerns in Nepalese
Agriculture.” The Journal of Agriculture and Environment 9,
41-45.

Ghimire, Y. N.; G. P. Shivakoti and S. R. Parret. (2010). “Household-

level Vulnerability to Drought in Hill Agriculture of Nepal:
Implications for Adaptation Planning.” International Journal of
Sustainable Development & World Ecology 17 (3), 225—30.

Gitay, H.; S. Brown; W. Easterling and B. B. Jallow. (2001).
“Ecosystems and their Goods and Services.” In Climate Change
2001— Impacts, Adaptations and Mitigation of Climate Change:
Scientific-Technical Analyses, Contribution of Working Group II
to the Third Assessment Report of the Intergovernmental Panel
on Climate Change, edited by McCarthy et al. UNEP; WMO:
Cambridge University Press.

Holland, M. M. and C. M. Bitz. (2003). “Polar Amplification of
Climate Change in Coupled Models.” Climate Dynamics 21,
221-32.

Iglesias, A.; S. Quiroga; M. Moneo and L. Garrote. (2012). “From
Climate Change Impacts to the Development of Adaptation
Strategies: Challenges for Agriculture in Europe.” Climate
Change 112, 143-68.

International Monetary Fund. (2012). “World Economic Outlook
Database”. Accessed April 20, 2012. www.imf.org

International Panel on Climate Change. (1990). “First Assessment
Report.” Accessed February 11, 2012. http://www.ipcc.ch/.

International Panel on Climate Change. (1996). “Second Assessment
Report.” Accessed March 5, 2012. www.ipcc.ch/.

International Panel on Climate Change. (2001). “Third Assessment
Report.” Accessed March 5, 2012. http://www.ipcc.ch/pub-
lications_and_data/publications_and data_reports.shtml

International Panel on Climate Change. (2007). “Working Group II:
Impacts, Adaptation and Vulnerability.” Accessed February 22,
2012. http://www.ipcc.ch/publications_and_data/ar4/wg2/en/ch
5s5-5.html.

International Panel on Climate Change. (2007). “Fourth Assessment
Reports.” Accessed February 12. 2007, www.ipcc.ch/

International Panel on Climate Change. (2007). “Working Group II:
Impacts, Adaptation and Vulnerability, 10.6.2 The Himalayan
Glaciers.” Accessed December 11, 2011.
http://www.ipcc.ch/publications_and data/ar4/wg2/
en/ch10s10-6-2.html.

International Panel on Climate Change. (2007). “Working Group II:
Impacts, Adaptation and Vulnerability.” Accessed February 22,
2012. http://www.ipcc.ch/publications and data/ar4/wg2/en/chS
§5-5.html.

Leary, N.A. (1999). “A Framework for Benefit-cost Analysis of
Adaptation to Climate Change and Climate Variability:
Mitigation Adaptation Strategy.” Global Change 4, 307—18.

Malla, G. (2008). “Climate Change and Its Impacts on Nepalese
Agriculture.”
61-71.

McCally, M. ed. (2002). Life Support: The Environment and Human
Health. Cambridge: MIT Press.

Mearns, L. O.; C. Rosenzweig and R. Goldberg. (1997). “Mean and
Variance Change in Climate Scenarios: Methods, Agricultural
Applications, and Measures of Uncertainty. Climatic Change 35
4), 367 —96.

Ministry of Forest and Soil Conservation. (2002). “Nepal Biodiversity
Strategy.” Accessed February 15, 2012.
http://www.ansab.org/UserFiles/Nepal%20Biodiversity%20Stra
tegy%202002.pdf.

Ministry of Environment, Nepal. (2011). “Climate Change Policy.”

The Journal of Agriculture and Environment 9,

Accessed March 17, 2011, http:/www.moenv.gov.np/new-
website/.



Agribusiness and Information Management Vol.4 No.l 2012

23

Ministry of Environment, Nepal. (2010). “NAPA Document and
Climate Change Portal Launched.” Accessed February 12, 2012.
http://www.napanepal.gov.np/pdf_reports/NAPA updates_
Sept Dec.pdf.

Ministry of Environment, Nepal NAPA Bulletin. (2010). “The
Thematic Working Groups formed during NAPA Process.”
Accessed February 2012.
http://www.napanepal.gov.np/pdf reports/NAPA updates Feb
2010_final.pdf.

Mool, P. K.; S. R. Bajracharya and S. P. Joshi. (2001). Inventory
of Glaciers, Glacial Lakes and Glacial Lake Outburst Floods:
Monitoring and Early Hindu
Kush-Himalayan Region Nepal. Kathmandu, Nepal: International
Centre for Integrated Mountain Development ICIMOD.

Nayava, J. L. and D. B. Gurung. (2010). “Impact of Climate Change
on Production and Productivity: A Case Study of Maize
Research and Development in Nepal.” The Journal of Agriculture
and Environment 11, 59-69.

Nepal Climate Vulnerability Study Team. (2009). “Vulnerability
through the Eyes of Vulnerable: Climate Change Induced
Uncertainties and Nepal's Development Predicaments.” Institute
for Social and Environmental Transition-Nepal. Kathmandu,

Warning  Systems in the

Nepal.

Nepal, S.K. and R. Chipeniuk. (2005). “Mountain Tourism: Towards
a Conceptual Framework.” Tourism Geographies 7 (3), 313—
33.

O’Neill, K. (2009). The Environment and International Relations.
Cambridge: Cambridge University Press.
Pandey, C. L. (2011). “Climate Change Policy

Nepalnews.com. December 8.

in Nepal.”

http://www.nepalnews.com/home/index.php/guest-column/
15154-climate-change-policy-in-nepal.html.

Pandey, C. L. (2011). Impact of Nepalese Domestic Politics on
Nepal-Indo Foreign Relations. UK and USA: Lambert Academic
Publishing.

Pandey, C. L. (2012). “Tell it to the Mountains.” The Kathmandu
Post, April 26.

Patrick, R. and T. Capetola. (2012). “It’s Here! Are We Ready? Five
Case Studies of Health Promotion Practices that Address
Climate Change from within Victorian Health Care Settings.”
Health Promotion Journal of Australia 22, 61-67.

Pokhrel, D.M. and B. Pandey. (2011). “Climate Change Adaptation:
Strategic Vision in Agriculture,” Journal of Agriculture and
Environment 12, 104-12.

Radio Australia, (2012). “Super Sherpa Says Climate Change May
Make Mount Everest Unclimbable.” Last modified March 26,
2012, http://www.radioaustralia.net.au/international/2012-02-26
/super-sherpa-says-climate-change-may-make-ever-
est-unclimbable/386162.

Ralston, H.; B. Horstman and C. Holl. (2004). Climate Change
Challenges Tuvalu. Bonn and Berlin: Germanwatch.

Richardson, S. and J. Reynolds. (2000). “An Overview of Glacial
Hazards in the Himalayas.” Quaternarylnternational 65 (66),
31-47.

Regmi, B. and A. Adhikari. (2007). Fighting Climate Change : Human
Solidarity in a Divided World. UNDP, Nepal:
Development Report.

Regmi, B. and A. Paudyal.
Agrobiodiversity  in

Human

(2009).
Opportunities  to

Climate Change and

Nepal: include

Agrobiodiversity Maintenance to Support Nepal’s National

Adaptation  Programme of Action (NAPA). Mahendrapul,
Kathmandu : LI-BIRD.

Shah, A. (2010). “Nepal’s First Climate Refugee Village in
Mustang.” Republica, June 1.1.

Shiva,V. (1993). “The Greening of the Global Reach.” In Global
Ecology: A New Arena of Political Conflict, edited by Wolfgang
Sachs, 149-156. London: Zed Books.

Smit, B.; I. Burton; R. J. T. Klein; J. Wandel. (2000). “An Anatomy
of Adaptation to Climate Change and Variability.” Climate
Change 45 (1), 223-51.

Thomas, T. (2012). “The Fictive World of Rajendra Pachuri.”
Quadrant Magazine 56 (3), 24-29.

United Nations Development Program, Nepal. (2010). “NAPA
Launched.” Last modified, November 4, 2010.
http://www.undp.org.np/2010/11/04/news-updates/na-
pa-launched/1297/.

UNFCCC, (2007). “Bali Roadmap.” Accessed January 14, 2012.
http://unfccc.int/meetings/bali_dec 2007/meeting/6319.php.

UNFCCC, (2010). “Cancun Adaptation Framework.” Accessed
January 14, 2012.
http://unfccc.int/adaptation/cancun_adaptation frame-
work/items/5852.php.

UNFCCC, (2008). National Adaptation Programmes of Actions.”
Accessed January 14, 2012.
http://unfcce.int/national reports/napa/items/2719.php.

UNFCCC. (2010). “UNFCCC NAPA Prioritize Database.” Accessed
March 3, 2012.
http://unfcce.int/cooperation_support/least developed countries
_portal/napa_priorities database/items/4583.php

United Nations General Assembly. 1988. “Resolution A/RES/43/53.”
Accessed June 26, (2012).
http://www.un.org/documents/ga/res/43/a43r053 . htm.

World Bank. (2011). “Nepal: Priorities for Agriculture and Rural
Development.” Accessed January 12, 2012.
http://go.worldbank.org/DOM3ORHVLO.

Yamin, Farhana and Joanna Depledge. (2004). The International
Climate Change Regime: A Guide to Rules, Institutions and
Procedures. Cambridge: Cambridge University Press.





