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Abstract: This study tried to understand the mountainous households’ perception of climate change
and its impacts on food security in the Lamjung district of Nepal. The study attempted to find
out changes in households food security and daily activities in the face of climate change for the
last twenty years. The study started with the 150 household surveys along with participatory rural
appraisal to understand the climate change perception of local people and its impact on dimensions
of food security. Households expressed different levels of perception in terms of climate change on
food security. The result shows that most of the mountainous households experienced increased
temperature, less rainfall in winter, an increasing number of natural disasters and the emergence
of insects for the last twenty years. They perceived the role of climate change in decreased crop
production, decreased dairy products and increased household work. The situation of food security is
likely to be more vulnerable to climate change in the future. It was also observed that households have
been using different autonomous adaptation measures, such as high yielding crop varieties, enhanced
irrigation systems and fertilizers, to cope with the changing climate. Finally, the study recommended
policy instruments to enhance food security in the mountainous region amidst changing climate.
Keywords: climate change; perception; impacts; food security; mountain; adaptation; Nepal

1. Introduction
The Intergovernmental Panel on Climate Change (IPCC) 2014 report explains that climate change
impacts are already visible, especially in developing countries like Nepal, which are more vulnerable
due to their inability to cope with it [1]. It is anticipated that the increasing rate of the average
temperature in the Himalayas will be greater than the global average [1,2]. The increasing temperatures
may affect the timing and quantity of precipitation and change water availability [3]. Furthermore,
with changes in precipitation patterns, there is a greater possibility of climate-induced disasters, such
as landslides, floods and droughts. This may affect the agriculture sector and eventually food security.
Climate change and increasing numbers of natural disaster are directly impacting food security in
several parts of the world. In the last decade, more than 200 million people were affected annually
by natural disasters [4], which is seven times more than those affected by conflict. Frequent natural
disasters due to changing climate make the global food system even worse, which is already in crisis
for meeting basic demands. Almost 429 million people worldwide facing chronic hunger are from the
Hindu Kush Himalayas (HKH) region countries [5]. Furthermore, several studies [2,6,7] have shown
that severity of food insecurity in mountain areas is significantly higher than in plain areas.
The people living in the mountainous areas are highly vulnerable to food insecurity because
of their subsistence agriculture, low productivity, poor infrastructure and transportation facilities,
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lack of market access and vulnerability to natural hazards [8–10]. Mixed agro-livestock farming is
the main source of livelihoods in the mountainous areas [2]. Nowadays, remittances received from
out-migrated, small businesses, wage labor, tourism and the collection of medicinal plants and other
herbs also contribute to livelihoods and food security [2]. However, in recent years, climatic and
socio-economic factors have contributed to the depletion of the natural resources across the HKH
region [9]. Changing precipitation patterns are exacerbating the vulnerability of mountain agriculture,
which is mainly rain-fed. Mountain farmers are experiencing increasing numbers of natural disasters
such as landslides and prolonged droughts, resulting in low productivity of agriculture and higher
prevalence of food insecurity. In Nepal, for instance, the incidence of food poverty in mountain regions
is 48% compared to 18% in the plain areas [2]. Similarly, in mountain areas of Pakistan, nearly 60% of
the people are food insecure [11].
According to the IPCC’s Fourth Assessment Report and other scientific studies [1], it is clearly
understood that climate change has a direct impact on agriculture, livestock and fishing, especially in
developing countries where people are living below the poverty line; and it will affect not only local,
but also global food security [12]. Climate change can have serious impacts on the four dimensions of
food security: food availability, food accessibility, food utilization and food system stability. Effects
are already being felt in global food markets [8], and they are likely to be particularly significant in
specific rural locations where crops fail and yields decline. Impacts will be felt in both rural and
urban locations where supply chains are disrupted and market prices increase. Similarly, assets and
livelihood opportunities are lost, purchasing power falls, human health is endangered and affected
people are unable to cope. The possible impacts of climate change on food security have tended to be
viewed with most concern in locations where rain-fed agriculture is still the primary source of food
and income.
The Food and Agriculture Organization (FAO) [13] defines food security as a “situation that
exists when all people, at all times, have physical, social, and economic access to sufficient, safe,
and nutritious food that meets their dietary needs and food preferences for an active and healthy life”.
This definition addresses the four aforementioned key components of food security [14]. Climate
change affects food security in a complex way. A food system is vulnerable when one or more of the
four components is uncertain and insecure. According to the FAO definition, climate change has a
direct impact on food production systems through changes in agro-ecological conditions. It indirectly
affects food distribution, accessibility and price, and it creates local food crises. For example, changing
rainfall patterns due to climate change increase the possibility of floods in lowland areas and landslides
at higher altitudes. Due to its heterogeneous topography, Nepal has a high risk of natural disasters
such as glacial lake outburst floods (GLOFs), avalanches and landslides at higher altitudes, as well as
floods in lower regions. The number of climate-related disasters and the number of people affected
during the last 30 years are presented in Figure 1. A large number of the population was affected by
floods followed by droughts and landslides between 1980 and 2014. Hence, mountainous countries
such as Nepal are more vulnerable to climate change [15] and its effects on food security.
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Several studies on the impacts of climate change on food security have focused on crop models,
Several studies on the impacts of climate change on food security have focused on crop models,
which indicate where yield might increase or decrease due to global warming [17–19]. However, the
which indicate where yield might increase or decrease due to global warming [17–19]. However,
models do not consider the local household-level food security. Moreover, focusing solely on
the models do not consider the local household-level food security. Moreover, focusing solely on
changes in crop yield ignores the important issue of food access, especially market-dependent, poor
changes in crop yield ignores the important issue of food access, especially market-dependent, poor
or food-insecure households. To systematically analyze the impacts of climate change on food
or food-insecure households. To systematically analyze the impacts of climate change on food
security, it is important to integrate all four components of food security (i.e., food availability,
security, it is important to integrate all four components of food security (i.e., food availability, access,
access, utilization and stability). Several studies explain that increased incidences of erratic
utilization and stability). Several studies explain that increased incidences of erratic precipitation,
precipitation, landslides, floods and droughts have decreased agricultural production and
landslides, floods and droughts have decreased agricultural production and deteriorated food
deteriorated food security [2,20,21]. Therefore, this study explores whether these scientific findings
security [2,20,21]. Therefore, this study explores whether these scientific findings are reflected in
are reflected in local people’s perceptions of climate change and household food security.
local people’s perceptions of climate change and household food security.
Therefore, this study analyzes the impacts of climate change on the food security of
Therefore, this study analyzes the impacts of climate change on the food security of mountainous
mountainous households while considering all of the factors that contribute to food availability,
households while considering all of the factors that contribute to food availability, accessibility and
accessibility and consumption patterns in the Lamjung district of Nepal. Possible measures are
consumption patterns in the Lamjung district of Nepal. Possible measures are provided to mitigate the
provided to mitigate the impact of climate change on food security in the region. Some of the main
impact of climate change on food security in the region. Some of the main goals are:
goals are:
1.
1.
2.
2.
3.
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prepared by the International Food Policy Research Institute (IFPRI) mentioned that the Global Hunger
Index of Nepal in the year 2013 was 17.3, indicating a serious problem of food security. The underlying
causes of food insecurity in Nepal are complex.
Due to the increasing population, increasing climate-induced calamities and uncertainty in
agricultural production, Nepal has been considered a food deficit country since the 1990s. Changing
temperatures and erratic rainfall patterns are affecting crop production in Nepal [26]. There has also
been the observation of a loss of local crops and domestic animals, changes in cropping patterns, water
scarcity due to water resources drying up and increasing incidences of diseases and pests [27]. Climate
change accelerates the deterioration of food production and other livelihood assets, and persistent
poverty and increasing population exacerbate food insecurity. According to the FAO (2002), the size
of the food-insecure population increased from 3.5 million (19% of the population) to 5 million (23%)
between 1995 and 2002.
More than 60% of the population depends on subsistence agriculture [28], and heavy dependence
on agriculture makes Nepal’s economy very sensitive to climate variability. Food production changed
remarkably in 2007, with an overall reduction by 3.35% of cereals and other crops compared with
2001 [29]. There is great regional variation, and people in mountainous areas suffer more due to lack
of access because of poor development infrastructure, such as road networks and warehouses to store
food for food-lean seasons. In addition, crop yields have strong associations with the amount of rain
received at the right time. The reduction of rice production in earlier years can be closely linked to the
abnormal rainfall received in those years. Based on statistics until 2010, about 29.75% of agricultural
land was irrigated [30], which leads to vulnerability, and up to 80% of the population could be affected
badly by a change in precipitation [31].
In 2005, there was a 2% and 3.3% decrease in rice and wheat production due to the prolonged
drought. Similarly in 2006, rice production decreased by 27–39% in Eastern Terai due to drought [32].
There was a significant reduction in the yield of winter crops due to severe sky overcast conditions,
particularly in Nepal and the Indo-Gangetic plains of India, which lie south of the mountain region,
between 1990 and 2000 [33]. The yield reduction in 1997–1998 ranged from 11% to 38% compared to
the average of the preceding 10 years [34].
Households perceive both positive and negative impacts of climate change on crop production
and food security. Dahal [35] mentioned the positive impacts of climate change in the high mountains.
He explained that farmers were growing vegetables, such as cauliflower, cabbages, tomato and
cucumber, that were not possible a few years back. Some researchers [36–38] emphasized that some of
the most profound impacts of climate change over the coming years will be on agriculture and food
systems. Additionally, the extent to which households have the capacity to respond to or adapt to
these changes has critical implications for human development at the household, community, national
and global level.
3. Study Area
This study was conducted in the three village development committees (VDCs) of Kunchha,
Khudi and Ilampokhari of Lamjung district (Figure 2) to explore the households’ perception on climate
change and its impacts on food availability, accessibility, utilization and the daily activities of the
households. Detailed information of the selected VDCs is given in Table 1. These case study sites are
fairly representative of the mid-hill and mountain villages, as they have relatively high climate change
issues and a high percentage of abandoned land, which has a high potential for agricultural production.
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Table 1. Profile of research sites and households.
Factor Details

Kunchha

Khudi

Ilampokhari

Coordinates
Area
Access to district
Sustainability
2017, 9,headquarter
641
(Beshishahar)
Total population
Population
density
Population density
Total number of households
Total number of households
Family
(Lamjung==3.99)
3.99)
Family size
size (Lamjung
Landholding
size (ha)
(ha)
Landholding size
Household
food sufficiency
sufficiency
Household food
(months)
(months)
Average monthly
Average
monthlyincome
income(Rs.)
(Rs.)
Median age of the respondents

28.14◦ N 84.34◦ E
7.22 km2

28.40◦ N 84.31◦ E
64.23 km2

28.18◦ N 84.59◦ E
33.11 km2

14.4 km road network

5.4 km road network

21.6 km road network

5 of 20

1855
256.92 km2
256.92 km2
514
514
3.61 3.61
0.79 0.79

3401
55.88 km2
55.88 km2
826
826
4.124.12
0.490.49

2650 km2
80.03
80.03 km2
608
608
4.36
4.36
0.77
0.77

9.06 9.06

5.915.91

8.94
8.94

15,430
15,740
10,080
15,430
15,740
10,080
41.5
45
54
Median age of the respondents
41.5
45
54
Source: Central
Central bureau
bureau of
Source:
of statistics
statistics 2013
2013 and
and field
fieldsurvey
surveyfrom
from2014
2014toto2016.
2016.

Figure 2. Map of the study area in Nepal. VDC: village development committees.

Figure 2. Map of the study area in Nepal. VDC: village development committees.
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The results were analyzed using SPSS (IBM, 2015, Australia). The questions were focused broadly on
discussions (FGDs), local workshops and key informant interviews (KIIs), were performed. The results
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stakeholders and based on the availability of hydrological meteorological stations. The three VDCs
represent the three distinct characteristics of Lamjung: lower hills, middle hills and high mountains.
4.2. Selection of Households
The household lists of the VDC were obtained from each VDC office for the selection of
150 households in total. Each VDC has nine wards; so, 150 households were selected from the
27 wards.
Based on the numbers of households in each ward, six households were selected from each of the
15 high-density wards (90 households) and five households from each of the 12 low-density wards
(60 households). The reference point was the VDC office. A random number n from 1 to 10 was drawn,
and the n-th house to the right of the reference point was the first household interviewed. The next
respondent was the tenth house to the right of the first respondent, and so on. If the household was
not in the house or refused to be interviewed, then the next 10th house was interviewed.
4.3. Key Informant Interviews
A field survey in Lamjung was also conducted through key informant interviews. Each interview
was designed to collect qualitative information on the community’s perception of climate change and
experience of extreme weather events, such as erratic rainfall, floods, droughts, landslides, and so
on. It was conducted with a selected representative from the Nepal Agricultural Research Council
(NARC), District Agricultural Development Office (DADO), Ministry of Agricultural Development
(MOAD), Department of Hydrology and Meteorology (DHM) non-governmental organizations
(NGOs), local leaders, women’s groups and farmer groups.
4.4. Focus Group Discussions
After the research sites were finalized, a total of four FGDs were conducted in each VDC and
one in district headquarters. A total of 24 people participated in the FGDs (six people in each FGD).
The questions focused broadly on issues of climate variables, perceptions of climate change, changes in
crop production, food availability, accessibility and utilization; and changes in daily activities to ensure
food security. The participants were from various social backgrounds and occupations, such as farmers,
local businessman and members of government organizations/non-governmental organizations.
The main objectives of these FGDs were to understand the general problem relating to food security
and how the households perceive the role of climate change on the changed situation. The results of the
FGDs were utilized to broadly understand the changes in climate variables, crop production, frequency
of natural disasters and food security at the district level. Along with the literature, the outcomes of
the FGDs were considered while developing the questionnaire for the households’ survey.
4.5. Type and Nature of Collected Data
Both quantitative and qualitative data were collected and analyzed for this study. The quantitative
data were household size, family income and other sources of income besides agriculture. Qualitative
data were the perception of households on climate change and changes in food availability, accessibility
and their daily or economic activities. Some of the important points about the nature of the data are
clarified as follows:
(a)
(b)

(c)

The reported climate change experienced by the households (Figure 3) is for the past 20 years.
Changes in crop production, food availability, accessibility, utilization and changes in daily or
economic activities attributed to climate change are the average changes perceived by households
in the past 20 years.
Although perception of climate change may vary across the households, it still provides some
strong evidence about the incidence of extreme events attributed to climate change and their
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impacts on food security. Regardless of the limitations, perception-based data are useful for
comparison with the findings of scientific research.
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Figure 3. Local people’s perception of climate change from Kunchha, Khudi and Ilampokhari village
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People’s perception of changes in precipitation varied across the study areas. A majority of the
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basins are decreasing annually [41]. Khadka and Pathak [42] also found similar observations that
natural springs in the mountain region, wells and water sources have dried up due to insufficient
rainfall and variation in the precipitation patterns. The impact on water resources was found to
be very high, which ultimately affects all sectors, such as agricultural production, drinking water
supply, hydropower, water-induced disasters, forests and biodiversity. Anthropogenic activities,
as well as climatic uncertainties in this region suggest that there will be more water stress in all
sectors in the future during winter, as well as flooding, landslides and river bank erosion in summer.
They also suggested that precipitation is likely to be more uncertain and that storm intensity will
increase [43]. This changing precipitation pattern indicates that the drought period is becoming longer
and the monsoon season is delayed. However, there was no definite trend in the annual precipitation
amount [44]. More intense rainfall in summer may cause floods and landslides, which affect summer
crops. Similarly, less rainfall in winter affects the winter crops and consequently changes the state of
food security.
5.1.2. Temperature
In Lamjung, local people have been experiencing hotter weather in the last twenty years.
Altogether, 97% of the respondents believed the temperature had increased. Among them, 92% of
the respondents from Kunchha and 100% from Khudi and Ilampokhari mentioned hotter days in
summer and longer warm days in winter in the last two decades. On the other hand, they mentioned
that extremely cold days were also increasing during winter. As a result, the cropping patterns can
be disturbed [45]. However, increased temperature has also been reported to have positive impacts,
such as opportunities to plant fruit and vegetables at higher mountain elevations.
Consultation with local stakeholders in Lamjung district revealed that some plant species shifted
to higher elevations, which might be due to increased temperature. A few respondents mentioned
that they could grow some vegetables (tomatoes and cauliflowers) at higher altitude in recent years
due to warming trends. These perceptions are supported by the historical records at Khudi station,
which show that the minimum temperature increased 0.07 ◦ C per year and the maximum temperature
increased 0.02 ◦ C per year from 1980 to 2012. Shrestha [46] reported a similar observation, that the
mean annual temperature is estimated to increase by 0.06 ◦ C annually and is projected to increase by
another 1.2 ◦ C by 2030, 1.7 ◦ C by 2050 and 3.0 ◦ C by 2100 in Nepal [47].
5.1.3. Frequency of Natural Disasters
Altogether, 29% of the respondents noticed both increased severity and frequency of natural
disasters in the last twenty years. Among them, a higher percentage of the respondents (68%) were
from Kunchha, followed by Ilampokhari (18%) and Khudi (2%). Most of the respondents reported
increasing numbers of landslides at higher altitude and floods in the lowland. The government
of Nepal has also ranked Lamjung district as the one most prone to landslides in the country [48].
The increasing numbers of natural disasters impose threats on people’s lives and livelihoods.
5.1.4. Emergence of Insects
The emergence of new insects or increasing numbers of existing pests and diseases of crops
and livestock was noticed by 39% of the respondents. Around 64% of the respondents from Khudi,
30% from Kunchha and 24% from Ilampokhari noticed increased numbers of existing insects and the
appearance of new insects in their surroundings. Common insects and diseases mentioned included
gabaro (stem borers) in maize, patero (rice bugs) in paddies, lie (aphids) on legumes and green
vegetables and blight on winter crops. They believed that this was due to the increasing warming
trend in the hilly regions. Particularly, households in Kunchha reported more damage to orange trees
due to warming compared to the previous decade.
Due to the emergence of new diseases with increasing temperature, most of the orange trees
were damaged, as shown in Figure 4. The remaining trees also have few fruits, and the taste is not as
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good [49]. Most of the households reported that both quality and quantity of the orange decreased in
comparison with the last twenty years. These changes directly impact their livelihoods since orange
farming is the main source of income for some of the respondents. Most of the households reported
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Figure 4. Damaged orange trees in Kunchha VDC of Lamjung.
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The majority of the households from Khudi and Ilampokhari perceived a decrement in crop
production for the last twenty years. Regarding the changes in crop production within Kunchha,
there was no uniformity among the households. Some of the households perceived an increase,
whereas others perceived decrease. During the field visit, it was observed that households residing in
the remote areas of Kunchha perceived crop production as decreased. Similarly, there is a diverse set
of population; some are doing agricultural activities adopting new agro-equipment, fertilizers and
inputs, while others are still at the subsistence level.
The agricultural sector is highly dependent on weather in this region, particularly precipitation.
A majority of the farmers depend on rain-fed farming, which can be heavily affected by climate
variability. Small changes in climate can induce large changes in agricultural risk in the mountainous
region. Extreme weather conditions such as floods, droughts, frosts and hail could be disastrous for
agricultural production. During the FGDs and KIIs, most of the participants mentioned delayed and
shorter monsoon seasons, as well as high variability, long droughts, decreased winter rainfall and
increased uncertainty, which have resulted in negative impacts on the production of both summer and
winter crops. In addition to that, they mentioned about the remoteness of the villages, their limited
development and economic opportunity, climate-induced natural disasters and poor resilience capacity
against changing climate. According to the participants, the main causes of decreased food availability
and accessibility were changes in weather patterns and the lack of youth in agriculture because of the
increasing trend of out-migration.
Local communities reported one to two weeks of delay of the monsoon season and that it ends
one week earlier, which affect both rice planting and harvesting. Additionally, upland farmers from
the mid-mountain region were highly sensitive to the winter and pre-monsoon rainfall. Rain-fed
crops like barley and winter vegetables are severely affected by low rainfall during winter and spring.
MOAD [25] also reported that the delay in the monsoon and low rainfall resulted in only 70% to 80%
of the paddy cultivation for the whole country in 2012. The households of Ilampokhari mentioned that
unpredictable and untimely precipitation in recent years in the months of May and October resulted in
considerable damage to several crops such as maize and rice at harvesting time.
During the survey, households were asked to rank the reasons or contributing factors for changes
in crop production, providing each five options for increased and decreased production. If they had
any other reasons, they were asked to write under another option provided in the question. Altogether,
66% of the respondents indicated the introduction of new seeds behind increasing crop production,
and 58% indicated the use of fertilizer. Regarding the reasons behind decreased food production,
78% of the respondents indicated climate change, followed by less priority given to agriculture,
abandoned land and lack of manpower. The rankings of all contributing factors in each VDC are
presented in Table 2.
Regarding the crop production, the yield of barley (a staple food in the mountainous region of
Nepal) decreased in the last 30 years [40]. This decrement was mirrored in the response of households
from Khudi and Ilampokhari. The government of Nepal has started giving subsidies to farmers for
different types of seed varieties, such as drought-tolerant wheat and flood-resistant rice, to minimize
agricultural loss from extreme climate. Similarly, high-quality, fertilizer-responsive, improved maize
seeds are targeted for mountainous farmers. This is reflected in the historical crop yield data of
rice, maize and wheat, since the yield of these three crops increased in the last 30 years inLamjung
district [40].
Table 2. Ranking of the reasons behind changes in crop production in Kunchha, Khudi and Ilampokhari.
Reasons
Production Increased
a. Use of fertilizers
b. Introduction of new seeds
c. Irrigation facility

Ranked by the Respondents
Kunchha
2
1
3

Khudi
2
1
4

Ilampokhari
2
1
3
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Reasons

d. Use of agro equipment
e. Others d. Use of agro equipment
e. Others
Production Decreased
a. Climate Production
change Decreased
a. Climate change
b. Fallow land
b. Fallow land
c. Less priority
topriority
Agriculture
c. Less
to Agriculture
d. Lack of manpower
d. Lack of manpower
e. Others e. Others

4
5
4
2
1
3
5
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Ranked by the Respondents

5

4
5

53
3

4
2
1
3
5

1
4
4
22
33
55

1

4
5
1
1
3
2
5

4
5
1
1
3
2
5

Ranking:
1 indicateshigh
highcontribution,
contribution, 55indicates
low
contribution.
Ranking:
1 indicates
indicates
low
contribution.
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Table 3. Underlying causes of changes in food availability.
Reasons of Changes in Food Availability
Crop production increased
Crop production decreased
Income increased
Income decreased
Dairy product increased

Percentage of Respondents
Kunchha (n = 30) Khudi (n = 23) Ilampokhari (n = 16)
77
35
6
23
48
19
97
39
87
3
13
0
87
9
6
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Table 3. Underlying causes of changes in food availability.
Reasons of Changes in Food
Sustainability 2017,Availability
9, 641

Percentage of Respondents
Kunchha (n = 30)

Khudi (n = 23)

Ilampokhari (n = 16)12 of 20

Crop production increased
77
35
6
Crop production
decreased
23
4848
19
Dairy product
decreased
7
6
Income
97 87
3944
87
Foodincreased
price increased
50
Income
3
134
Fooddecreased
price decreased
0
00
Dairy
product
increased
87
9
Other household burden increased
6
35
06
Dairy product decreased
7
48
6
Other household burden decreased
86
0
0
Food price increased
87
44
50
Note: Percentage
is not 100% due to multiple responses.
The figure 4in parenthesis is the numbers
of
Food price decreased
0
0
Other household
increased
6
0
respondents
whoburden
chose the
‘Yes’ option in the previous
question. 35
Other household burden decreased
86
0
0
Note:
Percentage
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numbers
of respondents
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Responses about Role of Climate Change (%)
Table
4. Household
perceptions
of the role of climate
change in changes in food availability from
Reasons
of Changes
in Food
Kunchha (n = 30)
Khudi (n = 23)
Ilampokhari (n = 16)
Availability
Kunchha, Khudi
and Ilampokhari.

Yes
No
Yes
No
Yes
No
Crop production increased
21
79
100
0
100
0
Crop production decreased
71 Responses
29 about Role
100 of Climate
0 Change (%)
100
0
Reasons of Changes in Food
Kunchha
(n = 30)100 Khudi33
(n = 23) 67Ilampokhari
Income increased
0
7 (n = 16) 93
Availability
Income decreased
0
100
67
33
0
0
Yes
No
Yes
No
Yes
No
Dairy product increased
4
96
100
0
0
100
Crop production increased
21
79
100
0
100
0
Dairy product decreased
100
0
55
45
100
0
Crop production decreased
71
29
100
0
100
0
Food price increased
8
92
90
10
100
0
Income increased
0
100
33
67
7
93
Food Income
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0
0
100
0
0
0
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0
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67
33
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0
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0
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0
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the nearest market. Altogether, 50% of the respondents reported increased food accessibility; only
Food is allocated through markets and non-market distribution mechanisms. Factors that
2% mentioned decreased accessibility and 48% indicated unchanged accessibility (Figure 7).
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local market in the study area.

Figure 7. Percentages of household perceptions of changes in food accessibility in Kunchha, Khudi
Figure
7. Percentages of household perceptions of changes in food accessibility in Kunchha, Khudi
and Ilampokhari VDCs of Lamjung.
and Ilampokhari VDCs of Lamjung.

The development of road infrastructure in rural areas of Nepal has increased rapidly in the last
twenty years, which has facilitated the transportation of food from surplus areas to deficit areas.
Among the households with decreased food accessibility, only 1% mentioned that it was because of
climate impacts (i.e., seasonal road disturbances by landslides and floods).
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Food accessibility was measured through the distance from the local market and the time taken
to reach it. In this case, 94% of the respondents reported that the distance of the local market had
decreased with the development of roads, and 96% mentioned increased road access to reach the local
market in the study area.
The development of road infrastructure in rural areas of Nepal has increased rapidly in the last
twenty years, which has facilitated the transportation of food from surplus areas to deficit areas.
Among
the households with decreased food accessibility, only 1% mentioned that it was because
of
Sustainability 2017, 9, 641
13 of 20
climate impacts (i.e., seasonal road disturbances by landslides and floods).
As
for food
food consumption
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patterns,70%
70%ofof
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thethe
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3%
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for
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(Figure 8).
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Figure 8.
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Figure
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in Kunchha,
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Khudi and Ilampokhari VDCs of Lamjung.

The reasons behind improved food consumption patterns were awareness about the
The reasons behind improved food consumption patterns were awareness about the consumption
consumption of food along with increased income and access to sources of nutritional food. Several
of food along with increased income and access to sources of nutritional food. Several local, national
local, national and international organizations are working in the sector of food security in Lamjung
and international organizations are working in the sector of food security in Lamjung in collaboration
in collaboration with the government of Nepal. They provide training and awareness programs to
with the government of Nepal. They provide training and awareness programs to the local people
the local people about hygiene and sanitation. This eventually helps with the consumption of
about hygiene and sanitation. This eventually helps with the consumption of nutritional food and
nutritional food and enhances food security.
enhances food security.
5.3. Changes in Households’ Daily Activities
5.3. Changes in Households’ Daily Activities
The results show that the daily activities of local people had changed in the last twenty years. A
The results show that the daily activities of local people had changed in the last twenty years.
majority of the respondents (83%) reported that their daily activities were changed to ensure food
A majority of the respondents (83%) reported that their daily activities were changed to ensure food
security. Among the daily activities changed by households, 98% of the respondents mentioned that
security. Among the daily activities changed by households, 98% of the respondents mentioned that
the time to collect and process food (seedling to harvesting) had increased due to climate change. As
the time to collect and process food (seedling to harvesting) had increased due to climate change.
most of the agricultural land is rain-fed, changes in rainfall patterns affected crop cultivation
As most of the agricultural land is rain-fed, changes in rainfall patterns affected crop cultivation
patterns, as well. Most of the respondents witnessed the winter droughts of 2006, 2008 and 2009.
patterns, as well. Most of the respondents witnessed the winter droughts of 2006, 2008 and 2009.
They explained that food prices increased during that time and that they were in a difficult situation.
They explained that food prices increased during that time and that they were in a difficult situation.
Increased time to collect fodder due to climate change impact was perceived by 78% of the
Increased time to collect fodder due to climate change impact was perceived by 78% of the
respondents (Tables 5 and 6). The numbers in parenthesis reveal the numbers of households who
respondents (Tables 5 and 6). The numbers in parenthesis reveal the numbers of households who
chose the ‘Yes’ option in the previous question. They mentioned that there was no longer any
chose the ‘Yes’ option in the previous question. They mentioned that there was no longer any grazing
grazing land and that it took a longer time to grow grass due to less rainfall and prolonged winter
land and that it took a longer time to grow grass due to less rainfall and prolonged winter drought.
drought. Local species of grass disappeared in the study area due to warming. The time for
Local species of grass disappeared in the study area due to warming. The time for collecting cooking
collecting cooking fuel and household water was decreased in the study sites. Most of the local
fuel and household water was decreased in the study sites. Most of the local people have started to
people have started to buy firewood from the market or use biogas and liquefied petroleum gas for
cooking in recent years with increasing income and lack of manpower to collect firewood from the
forest.
Few respondents (5%) mentioned that the time increased for water collection. The reason is the
use of pipelines to bring household water from main water resources rather than obtaining it by
themselves. According to field observations, consultations with local stakeholders and a literature
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buy firewood from the market or use biogas and liquefied petroleum gas for cooking in recent years
with increasing income and lack of manpower to collect firewood from the forest.
Few respondents (5%) mentioned that the time increased for water collection. The reason is
the use of pipelines to bring household water from main water resources rather than obtaining it by
themselves. According to field observations, consultations with local stakeholders and a literature
review, water resources have decreased in natural springs and streams flowing in the study area.
However, it is very difficult to analyze the impact on water resources at the field level and whether
this is due to climate change or anthropogenic activities, such as haphazard construction of rural roads
by heavy excavators, deforestation, forest degradation or excess use of resources due to urbanization.
Table 5. Responses regarding changes in daily activities from Kunchha, Khudi and Ilampokhari.

Changes in Daily Activities

Percentages of Respondents
Kunchha (n = 50)

Khudi (n = 26)

Ilampokhari (n = 49)

67

65

79

4

3

2

33
0
50
7
40
4
80
2

69
4
30
4
4
4
8
15

35
6
84
2
80
8
0
81

Time to process food increased
(from seedling to harvesting)
Time to process food decreased
(from seedling to harvesting)
Time to earn money increased
Time to earn money decreased
Time to collect fodder for livestock increased
Time to collect fodder for livestock decreased
Time to collect cooking fuel increased
Time to collect cooking fuel decreased
Time to collect water increased
Time to collect water decreased

Note: Percentage is not 100% due to multiple responses.

Table 6. Household perception of the role of climate change in daily activities.
Responses about Role of Climate Change (%)
Changes in Daily Activities

Time to process food increased
(from seedling to harvesting)
Time to earn money increased
Time to collect fodder for livestock increased
Time to collect cooking fuel increased
Time to collect water increased

Kunchha (n = 50)

Khudi (n = 26)

Ilampokhari (n = 49)

Yes

No

Yes

No

Yes

No

67

33

100

0

100

0

33
50
40
80

67
50
60
20

100
100
0
100

0
0
100
0

100
85
71
0

0
15
29
0

5.4. Changes in Households’ Economic Activities and Livelihoods
Changes in lifestyles and economic activities of local people and their response to the impacts of
climate change were also examined. Local people are involved in various types of economic activities
for their livelihood, such as fruit farming, livestock rearing and agribusiness. About 41% of the
respondents mentioned that their lifestyle and economic activities have changed in the last twenty
years. The majority of the respondents from Kunchha (73%) mentioned decreased fruit farming,
in contrast to Khudi (40%) and Ilampokhari (36%). Among them, 100% of the respondents from
Ilampokhari and Khudi and 78% of the respondents from Kunchha perceived an impact of climate
change on decreased fruit farming in the study sites (Tables 7 and 8). In Table 8, data not available
reflect that the household did not choose these options because of multiple choices.
Migration increased heavily during the last twenty years. Altogether, 93% of the respondents
mentioned increased migration for several reasons, such as study abroad, jobs and natural disasters.
Among them, 73% of the migration was due to natural disasters, such as floods and landslides.
According to a living standard survey of Nepal [7], 55% of households receive remittances from abroad,
in contrast to 23% in 1995. There is no doubt that the inflow of remittances from migrants is a potential
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source for improving local food security and livelihoods through increasing economic access to food
and enhancing local small businesses for local skilled and unskilled labor. However, migration has
also added challenges in the mountain areas. Increased migration and decreased interest by the youth
in farming also add to low production in agriculture [2]. Households in all three VDCs face frequent
labor shortages, which together with water shortages are leading to increased amounts of fallow
agricultural land. This also imposes household burdens on women, children and elderly people, and it
has exacerbated many social problems and family fragmentations.
Table 7. Responses regarding changes in economic activities and lifestyle in Kunchha, Khudi
and Ilampokhari.

Changes in Economic Activities and Lifestyle

Percentage of Respondents
Kunchha (n = 50)

Khudi (n = 50)

Ilampokhari (n = 50)

66
33
96
3
53
20
13
73
37
23
27
27

35
0
85
0
0
0
0
40
5
0
5
5

64
36
100
0
18
10
0
36
28
10
18
0

Increased working hours on economic activities
Decreased working hours on economic activities
Increased family member migration
Decreased family member migration
Increased poultry farming
Decreased poultry farming
Increased fruit farming
Decreased fruit farming
Increased agribusiness
Decreased agribusiness
Increased livestock rearing
Decreased livestock rearing

Note: Percentage is not 100% due to multiple responses.

Table 8. Household perception of the role of climate change in changes in economic activities and
lifestyle in Kunchha, Khudi and Ilampokhari.
Response about Role of Climate Change (%)
Changes in Economic Activities and Lifestyle
Increased working hours on economic activities
Decreased working hours on economic activities
Increased family member migration
Decreased family member migration
Increased poultry farming
Decreased poultry farming
Increased fruit farming
Decreased fruit farming
Increased agribusiness
Decreased agribusiness
Increased livestock rearing
Decreased livestock rearing

Kunchha (n = 50)
Yes
No
20
0
55
0
12
83
75
78
0
71
0
75

80
100
45
100
87
17
25
27
100
29
100
25

Khudi (n = 50)
Yes
No
86

14

88

12

100
0

0
100

100
0

100
0

Ilampokhari (n = 50)
Yes
No
86
0
100

14
100
0

0
100

100
0

100
67
100
50

0
33
0
50

6. Adaptation to Climate Change
Climate variability has major impacts on lives and livelihoods. Households have adopted various
practices to cope with the changing climate that strengthen their resilience. Some of them changed
their profession from agriculture to other professions with changing climate. Changes in farming
practices include water conservation methods, changes in sowing time and the introduction of new
cash crops, such as black cardamom and coffee, which are more resilient to water stress and have
higher market value [2]. Some of the households gave up rearing certain livestock.
Climate change has resulted in significant degradation of pastures and rangelands, which are
free sources of grazing for livestock. Some of the households gave up planting crops, which were
highly vulnerable to water stress. Some households introduced new crops on their farms. In Nepal,
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farmers are shifting their cropping patterns from highly water-consuming crops (e.g., rice) to fruits
and vegetables that are high-value crops [2,50]. Some of them started new off-farm income activities to
support their food security and livelihoods because of high vulnerability to landslides and floods.
The majority (60%) of the respondents from Khudi, 38% from Kunchha and 22% from Ilampokhari
changed their farming practices, changed professions from agriculture to others or changed from
food crops to cash crops (Figure 9). Among the households that changed professions, 80% from
Khudi, 57% from Kunchha and 90% from Ilampokhari perceived a role of climate change in changing
Sustainability 2017,
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Kunchha for the last twenty years due to decreased income, decreased crop production and deteriorated
food consumption pattern. It is now widely recognized that rural mountainous households are most
affected due to the extreme climate events because of the high dependency on natural resources.
Nowadays, remittances received from out-migrated, small businesses, wage labor, tourism
and collection of medicinal plants and other herbs also contribute to livelihoods and food security.
In the study areas, the households involved in other occupation besides agriculture perceived
the improvement of their food availability, accessibility and consumption pattern. Additionally,
the households residing near a road perceived increased crop production and increased food
availability, because of easy access to the market to buy agricultural inputs and food in the food-lean
seasons. The development of road infrastructure in rural areas of Nepal has increased rapidly in the
last twenty years, which has facilitated the transportation of food from surplus areas to deficit areas.
The mountainous households already started autonomous adaptation practices to combat the
changing climate. These include changes in farming practices, such as the use of fertilizer-responsive
high-yielding crops, abandoning certain highly water-consuming crops and giving up rearing certain
livestock, which are vulnerable to water and fodder stress. In addition, households invested in
preparedness for climate-induced hazards, such as floods and landslides. Some of them took on
new off-farm activities due to the increased vulnerability of agriculture and decided to migrate as an
adaptation measure to find off-farm income opportunities.
During the focus group discussions, the participants proposed several potential options to ensure
the food security, such as to provide subsidies to the farmers to attract the young generation to
agriculture and to grab the opportunity of the changing climate by introducing new varieties, such as
drought-resilient, high-yielding crop, the latest agro-equipment, etc. From the view of the study’s
findings, the following policies are suggested to minimize the impacts of climate change and to ensure
the households’ food security in the mountainous region of Nepal.

•

•

•

Climate change has brought both opportunities and challenges for the mountainous households.
It is crucial to enhance their understanding of risk related to climate change so that they are
better prepared not only for the potential negative impacts, but also for taking advantage of any
opportunity coming from climate change. For example, some of the households reported the
production of cauliflower, tomatoes and cabbages in the higher altitudes that was not possible
twenty years back. The national planning process should take into account such opportunities
while preparing the adaptation plan in Lamjung.
The Nepal government needs to identify specific zones for high value crops, such as fruits,
cardamom, coffee, etc., since oranges are being damaged in Lamjung because of virus in recent
years, which was one of the main sources of income for the households. Decreased orange farming
has impacted the livelihoods of the mountainous households.
The local and national government should invest in the development of infrastructure facilities,
such as roads, markets and extension services, in partnership with private sectors [10].
Capitalizing on local resources and emerging opportunities will also help to control out-migration
and the lack of manpower in the agricultural sector.

The Nepal government needs to establish different food security policies for the mountainous
households based on the spatial variation because of the differential impact of climate change and
the differential vulnerability of the households. There is also a need to make an amendment to
climate change policies and agricultural policies under the projected changes in climatic conditions.
Some policies seem to be inappropriate, e.g., the Nepalese government promotes the cultivation of rice
and pulses in mountainous areas, although these crops are resource-intensive and very sensitive to
water stress [10].
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