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Chapter Overview

Key Findings

1. Food and nutrition insecurity remains a serious
challenge in the Hindu Kush Himalaya
(HKH) region; more than 30% of the population
suffers from food insecurity and around 50%
face some form of malnutrition, with women and
children suffering the most. The insecurity is more
severe in remote mountain areas. Challenges to food
security in the mountain areas differ from those in
the plains due to inaccessibility, fragility, season-
ality, limited economic opportunities, poor market
access, and harsh biophysical conditions.

2. The causes of food and nutrition insecurity in
the HKH are multifaceted and complex, and
influenced by a range of factors including high
poverty, natural resource degradation, climate
change, low level of market development, uncer-
tain food support, and inadequate policy and
institutional support.

3. Traditional mountain food systems are currently
under threat from rapid socioeconomic and
environmental changes including changing diet-
ary habits, changes towards mono-cropping and
commodity crops, loss of water sources, soil
degradation, and decline in market value. Mountain
agriculture is becoming relatively less competitive
and the youth are increasingly abandoning agricul-
tural livelihoods, leading to decreased food pro-
duction and adversely affecting local food systems.

Policy Messages

1. To address the unique challenges faced by
mountain communities regarding food security,
national governments in the region need to pay
special attention to integrating a mountain
perspective into national policies related to food
and nutrition security. The mountain perspective
should take into account exploiting agro-ecological
potential and mountain-specific niche opportunities
while protecting the environment, delivering insti-
tutional services, and improving market access.

2. Governments in the region can be more effective
in addressing issues related to food and nutri-
tion security by adopting a holistic approach
that includes revitalizing local food systems,

strengthening social safety nets, enhancing
knowledge and awareness about nutrition, and
reducing physical and socioeconomic vulnerability.
Efforts are also needed to diversify livelihood
options and develop non-farm sectors such as
tourism and handicrafts to enhance household food
purchasing power. Attention also needs to be given
to increasing the productivity of traditional crops
and local breeds of livestock, and to the develop-
ment of non-timber forest products (NTFPs),
medicinal and aromatic plants, mountain niche
cash crops, and organic agriculture.

3. Increased investment in the management of
natural resources, including soil, water, and
energy, is critical to increase agricultural pro-
duction, diversify local food systems, and
improve nutrition. Major investments are needed
in soil and water management to revitalize springs,
ponds, and other water bodies and to develop
irrigation facilities and improve the domestic water
supply in an environmentally responsible manner
in hill and mountain areas.

The mountain people of the Hindu Kush Himalaya
(HKH) face large challenges in food and nutrition security.
Although progress has been made in calorie intake, malnutrition
remains a serious challenge (well-established). About 50% of
the population suffers from malnutrition, and women and chil-
dren suffer more. Ending hunger and achieving food and nutri-
tion security—as articulated in the Sustainable Development
Goals—is an urgent need for the governments of the region.
Agriculture is one of the region’s main livelihood options, but
many people depend on limited natural resources and poor soils
with agroecosystems of low carrying capacity. The region’s
population is increasing quite fast at close to 1.4% annually, and
the per capita availability of land and other natural resources is
declining. Traditional agricultural systems are coming under
pressure and failing to provide adequate food and income. As a
result, nearly one-third of the population is suffering from food
insecurity, and between one-fifth and one-half of children
(<5 years of age), depending on country, suffer from stunting,
with a high incidence of wasting and underweight. A significant
share of women also suffer from various forms of anaemia (well-
established). Some mountain areas exhibit high nutrition inse-
curity compared to the national average for the whole country,
for example eastern Afghanistan, Meghalaya state in India, Chin
and Rakhine states in Myanmar, the high mountains of Nepal,
and Balochistan province in Pakistan (well-established).

9 Food and Nutrition Security in the Hindu Kush Himalaya … 303



Addressing the challenge of food and nutrition security in
the HKH has become increasingly complicated by the rapid
socioeconomic, demographic, and environmental changes,
including migration and climate change. The prevalence of
high poverty, youth out-migration, poor infrastructure and
market access, depletion of natural resources, and the
increased brunt of climate change are key factors, among
others, affecting food and nutrition security.

In the remote rural areas where a majority of the HKH
population lives—depending heavily on agriculture for food
and nutrition—farming and food production are highly
susceptible to climate change, due in part to poor irrigation
facilities and a high dependence on precipitation. The drying
up of springs and water bodies, erratic rainfall, increased
floods, increased dry spells, land degradation, and a rising
incidence of pests and disease in crops and livestock all pose
additional challenges to food and nutrition security in the
region.

Despite these numerous challenges, the HKH region also
enjoys comparative advantages in certain products and has a
good potential and opportunities for revitalizing local food
systems, developing mountain niche products and services,
and promoting non-farm livelihood options (established but
incomplete, see Sect. 9.4). Local food systems—including
neglected and underutilized species (NUS) and local breeds
of livestock—have a huge potential to diversify the supply
of food and micronutrients in the mountains, while
enhancing farmers’ incomes and enabling them to access
nutritious food (see Sects. 9.4.1 and 9.4.2). The nutritional
value of many NUS crops such as millets, sorghum, and
buckwheat are high (well-established, see Sect. 9.4.1).
These crops and local breeds of livestock are also highly
adapted to mountain conditions and resilient to
climate-induced stresses like drought and frost. In view of
the nutritional, environmental, and economic benefits, NUS
are recently relabelled as ‘Future Smart Foods’. A growing
literature suggests that if provided with the required inputs
and market links, mountain areas also offer a good
agro-ecological potential for growing various cash crops
including tea, coffee, nuts, fruit, and vegetables, which can
contribute to food and nutrition security (well-established,
see Sect. 9.4.3).

The natural resources of the mountains, such as forests,
rangelands, and water resources, also provide many oppor-
tunities to increase household income and food security if
managed and harnessed sustainably (well-established, see
Sect. 9.4.4). Timber and non-timber forest products
(NTFPs), medicinal and aromatic plants, other varieties of
plants and herbs and honeybees can provide additional
sources of income. The potential of rangelands in high
mountain areas—the basis for livestock production and food
security in pastoral communities—could be developed

further by enhancing livestock productivity. Mountains are
rich in water resources, but these are not harnessed properly
for the benefit of local people (see Chap. 8). Properly
managing and harnessing the water in springs, streams,
snow, and glaciers could greatly increase agricultural pro-
duction and help to diversify local food systems. Other
opportunities exist in tourism, handicrafts, food processing,
and medicinal plants as potential sources of income, which
would, in turn, improve food and nutrition security in the
mountains (established but incomplete, see Sect. 9.4.5).

Achieving sustainable food and nutrition security in the
mountains requires a balanced approach between food
self-sufficiency and market dependency and an integrated
strategy that entails production enhancement and increasing
household income, along with improving rural infrastructure
for market access and food transportation. The strategy
should focus on addressing existing challenges while help-
ing the region to seize opportunities and realize the potential.
Due to different ecological and environmental conditions
and different levels of access to institutional services result in
different challenges and opportunities across the region, the
strategies for food and nutrition security need to consider
local agro-ecological features and socioeconomic conditions,
including access to markets and other basic services. In this
chapter, we identify four types of HKH mountain area based
on agro-ecological potential and access to markets, infor-
mation, and institutional services, and suggests area-specific
strategies to enhance food and nutrition security for each of
these types:

• High agro-ecological potential, good access to markets
and institutional services

• High agro-ecological potential, poor access to markets
and institutional services

• Low agro-ecological potential, good access to markets
and institutional services

• Low agro-ecological potential, poor access to markets
and institutional services.

In areas with high agro-ecological potential and good
market access, strategies could focus on tapping the potential
through land use intensification and growing cash crops in
line with market demand; while in areas with high
agro-ecological potential and poor market access, strategies
could focus on improving market access, developing local
food systems, and promoting high value but low volume and
non-perishable products. In areas with low agro-ecological
potential but good access to markets and institutional ser-
vices, strategies could focus on promotion of non-farm and
off-farm activities to enhance purchasing power; while in
areas low in agro-ecological potential and with poor market
access, strategies could focus on subsistence use of
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resources, developing incentive mechanisms for conserva-
tion of resources, and support for out-migration to increase
purchasing power and thus access to nutritious food. Tar-
geted food safety net programmes such as subsidized food
may also be required in low potential areas to ensure food
security.

In addition, special attention needs to be paid to the
following:

• Establishing community food banks to store food at
village level so that households in need can borrow from
the banks and return the loaned amount after the harvest,

• Managing water resources, especially, springs in midhills
and mountains and promoting efficient and equitable hill
irrigation infrastructure, where feasible,

• Establishing mechanisms for cross-border food trade and
internal movement of food products, particularly
cross-border localized trade/food exchange between
border communities,

• Strengthening knowledge on nutrition, child care, and
food preparation, including traditional Himalayan fer-
mented foods which are nutritionally rich and healthy, and

• Empowering women by improving knowledge and their
control of resources to enable them to take decisions on
matters related to family health, education, and feeding.

Food and Nutrition Security in the HKH and the
Sustainable Development Goals
Six Sustainable Development Goals (SDGs) are clo-
sely related to food and nutrition security:

• Goal 1—End poverty in all its forms everywhere.
• Goal 2—End hunger, achieve food security and

improved nutrition, and promote sustainable
agriculture.

• Goal 3—Ensure healthy lives and promote well-
being for all at all ages.

• Goal 6—Ensure availability and sustainable
management of water and sanitation for all.

• Goal 12—Ensure sustainable consumption and
production patterns.

• Goal 13—Take urgent action to combat climate
change and its impacts.

In addition, achieving food and nutrition security
has direct and indirect implications for achieving a
number of other SDG goals and targets, such as SDG
1 (eradicating poverty) and SDG 5 (achieving gender
equality), which depend on eliminating food insecurity
and malnutrition.

Though diverse, the SDGs are also mutually rela-
ted. For example, ending hunger and achieving food
security will depend on achieving water and energy
security for food production. Similarly, ensuring
healthy lives will depend on achieving food and
nutrition security. A failure to ensure food and nutri-
tion security in the HKH would thus imperil the
region’s pursuit of other SDGs such as ending poverty,
ensuring healthy lives, achieving gender equality, and
reducing inequalities as well as adaptation and miti-
gation of climate change.

9.1 Introduction

Food and nutrition security is fundamental for living a
healthy and productive life and is essential for socioeco-
nomic development. The system of food production and
consumption has shaped human society and the environment
for millennia (Desor 2017). Food and nutrition security is
thus critical for any society and a top priority in national and
global development and environmental agendas. It is also a
building block for achieving Sustainable Development Goal
(SDG) 2 as well as instrumental for achieving other SDGs
such as 1 (no poverty), 3 (good health and wellbeing), 6
(clean water and sanitation), 12 (responsible consumption
and production), and 13 (climate action). Hunger and mal-
nutrition are widespread in the Hindu Kush Himalayan
(HKH) countries. Of the 795 million people undernourished
globally, 52% (415 million) are from HKH countries
(FAO-IFAD-WFP 2015). In the HKH region, more than
30% of people face food insecurity (Table 9.1) and one-third
to one-half of children (below five years of age) suffer from
stunting, with a variation across countries (Rasul et al.
2018). Children and women suffer more, and children’s
growth and development are affected.

9.1.1 Mountain Specificities and Food Security

The nature and causes of food security in mountain areas
differ from those in the plains as a result of differences in the
physical environment, transportation and communication
facilities, remoteness, and seasonality. Mountain environ-
ments in the HKH are characterized by limited accessibility,
a high degree of fragility, and marginality (Jodha 2000). The
people in the HKH face severe challenges in terms of food
and nutrition security due to the harsh biophysical environ-
ment and relatively low socioeconomic development. The
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Himalaya is one of the youngest mountain ranges in the
world with a prehistoric marine origin. The soils are among
the most fertile in the world, but fragile and degradable.
Steep slopes and unsustainable terrain present severe chal-
lenges in the region and make it unsuitable for the conven-
tional green revolution agriculture practised in the plains
areas of the HKH countries. This has made mountain com-
munities highly dependent on the plains for food. Thus
approaches based on production alone cannot address the
mountain food security issues; access to food through means
is also important. While theoretically, in a well-functioning
competitive market, access to food through cash income is
straightforward, mountain communities often face physical
difficulties and uncertainties in accessing food due to their
physical remoteness, dispersed settlements, high transport
costs, imperfect market conditions, high variability in the
food price, and frequent natural disasters such as floods,
landslides, avalanches, and earthquakes (Rasul and Hussain
2015). In mountain areas, natural disasters often disturb the
fragile communication system and hinder food transporta-
tion and access to food. Food prices are also influenced by
oil prices and transport bottlenecks caused by natural dis-
asters or political turmoil (Hussain and Routray 2012). The

challenges faced by mountain communities are often not
adequately understood, and the perspectives of mountain
communities are not fully recognized in national agricultural
development policies in the HKH countries (Jodha 2000,
2009). As a result, despite good intentions, the policies and
strategies pursued by the countries to increase food pro-
duction using the green revolution approach has failed to
yield the desired outcome in the HKH region (Rasul 2010).

Agriculture is one of the primary livelihood options
available in the HKH region, and key to achieving food and
nutrition security. But a considerable proportion of the
population depends on limited natural resources with low
carrying capacity. Agriculture in the HKH region has
remained largely traditional. Research on rainfed agriculture
and mountain niche products has been limited and thus
agricultural productivity has remained low, while rapid
population growth (close to 1.4% annually) is placing
additional pressure on food and nutrition security. Limited
industrialization and slow growth of the non-farm sector
mean that the increasing labour force is also adding to the
pressure on the limited and fragile land resources. The per
capita availability of natural resources, particularly land, is
decreasing steadily, while traditional agricultural systems are

Table 9.1 Food (in)security in the Hindu Kush Himalaya region

HKH
country

Incidence of food insecurity/food
poverty in mountain areas (%)

Approximate number of people faced with food insecuritya (millions) Data source

Afghanistan 33 National level statistic in ALCS (2014) used as a proxy for mountains;
29 of Afghanistan’s 34 provinces are mountainous or hilly

7.76

Bangladesh 53 Majumder et al. (2012) estimated % food insecure households. Using
household size in Chittagong Hill Tracts to convert households to
population won’t change the incidence of food insecurity

0.95

Bhutanb 5.9 GoB (2012) 0.05

China 11 National level prevalence of undernourishment in FAO 2013 taken as
proxy for mountains

3.66

India 18 Statistics taken from Rasul et al. (2018) which uses data from two
mountain states as a proxy for the mountain area

15.53

Myanmar 09 Mountain statistics aggregated from the state level statistics in IHLCA
(2011)

1.08

Nepalb 51 NDHS (2011) 14.61

Pakistan 57 Mountain aggregated statistics approximated based on the statistics from
FSA (2009) and population projections for mountain areas

29.45

Total 31c – 73.09c

aPopulation data in Box 1.1; Table 1.1 used to approximate food poor population
bEntire territories of Bhutan and Nepal included in the HKH region despite Nepal having some plains areas
cApproximated number and percentage of food insecure populations in the HKH region are indicative and based on the individual country level
statistics on mountain food (in)security
Note Data presented in the table are not recommended for use in cross-country comparisons because all countries follow different methods for food
(in)security assessment
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gradually degrading (Adhikari et al. 2017). This has impli-
cations for food and nutrition security in the region. Further,
the rapid climatic changes currently taking place in the HKH
ecosystem may compound the effects on the traditional food
and agricultural systems in the region (Aase et al. 2009).

The mighty glaciers and mountain ranges of the HKH are
the source of some of the biggest rivers in South Asia (for
more, see Chap. 7 Status and Change of the HKH Cryo-
sphere). But the water resources of the region are not fully
harnessed, and the irrigation systems are poorly developed
(Bandyopadhyay and Perveen 2008). As a result, agriculture
in the HKH has remained largely rainfed, making it prone to
the vagaries of the weather and highly vulnerable to climate
variability and climate change. Natural water bodies like
streams and ponds, on which mountain agriculture and
livestock depend heavily, are increasingly drying up. The
water regime of the HKH is likely to change rapidly with
respect to discharge rates, volume, and availability, which
will have adverse impacts on the subsistence agricultural
economy (Viviroli et al. 2003) (see Chap. 8). This has
serious implications for agricultural productivity and food
security, and particularly for food availability, across the
entire region (Hussain et al. 2016).

In the HKH agro-ecological system, forests are pivotal to
the maintenance of crop production levels. The people of the
HKH are traditionally forest-dependent communities, but
numerous factors are making such areas prone to risk and
uncertainty. High population growth (Table 1.1) and resul-
tant changes in land use are decreasing the forested area and
leading to unsustainability of HKH agriculture. The rapidly
changing patterns of land use, the resultant decrease in forest
area, and decreasing annual rainfall have also disrupted the
hydrological regime, with water resources diminishing
rapidly, mainly due to reduced groundwater recharge (Tiwari
and Joshi 2012a). Such conditions have an impact on most
aspects of food and nutrition security.

Transportation and other infrastructure in the HKH is
relatively weak and poorly developed, thus there is a fric-
tional market and marketing system. The lack of modern
facilities (such as cold storage for short-term storage of fruit,
processing, and export quality packaging) combined with
neglect of traditional storage and processing methods are
having a negative impact on food production. Quality con-
trol for grading and facilities for washing and disinfection
also need to be developed.

9.1.2 Concept of Food and Nutrition Security

The concept of food and nutrition security is still evolving
(Box 9.1). Food security is the fundamental precept of the
right to adequate food, which was adopted by the Food and
Agriculture Organization (FAO) Council in its 127th session

held in November 2004. In that session, governments agreed
on some voluntary guidelines to support the realization of
economic, social, and cultural rights to food and recom-
mended some workable actions to be pursued during the
course of the coming decade for the recognition of the right
to food. More than a decade has passed, but the need for
practical guidance on developing effective institutional and
legal frameworks for the right to food, establishing inde-
pendent monitoring mechanisms, and implementing these
frameworks has not been addressed in mountain regions.

Box 9.1 What is food and nutrition security?
“Food security exists when all people, at all times,
have physical and economic access to sufficient, safe
and nutritious food that meets their dietary needs and
food preferences for an active and healthy life”
(World Food Summit 1996). Food security has four
dimensions: availability, accessibility, utilization, and
stability (FAO 2008). Food availability refers to the
physical availability of adequate levels of food in a
particular area. Cultural acceptability of food is also an
important aspect as different cultures have different
food preferences (Jones et al. 2013; Hussain and
Routray 2012). Food accessibility refers to the physi-
cal and economic access to food. Food utilization
refers to food quality, safety, and absorption, sup-
ported by an adequate health status. Food stability is
ensured when food availability, accessibility, and uti-
lization remain secure throughout the year and over a
long period of time (see Fig. 9.1). The concept of food
security also needs to be understood from both the
national and household perspectives. Although
national food security is important as providing a
foundation, it may not guarantee household food
security. It is therefore important that each and every
household—and within it every member—has access
to safe, nutritionally adequate, and culturally accept-
able food (Gillespie and Mason 1991). Hunger and
food insecurity can exist at the household level even
when at the national level there is enough food. Food
security is a multi-dimensional concept that includes
(a) physical availability, which involves food pro-
duction, stocks, and reserves across multiple scales;
(b) physical and economic access, which depends on
purchasing power, incomes, food prices, transport, and
market infrastructure; (c) food utilization, or the
capacity to absorb nutrition according to health, diet-
ary diversity, and intra-household distribution; and
(d) stability of food supply and access over time in
cases of weather variability, price fluctuations, and
other transitory shocks or periodic stresses (FAO
2008).
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The term nutrition security is sometimes used
interchangeably with food security, even though
nutrition security is much broader as it includes
healthcare and hygiene practices (Fig. 9.1). Food
security is necessary but not sufficient for nutrition
security (Jones et al. 2013). In October 2012, FAO’s
‘Committee on World Food Security’ attempted to
define food and nutrition security as the state that exists
when all people at all times have physical, social, and
economic access to food, which is safe and consumed in
sufficient quantity and quality to meet their dietary
needs and food preferences, and is supported by an
environment of adequate sanitation, health services,
and care, allowing for a healthy and active life,” (FAO
2012). Undernourishment is a state of food insecurity,
where caloric intake is below the minimum dietary
energy requirement (Jones et al. 2013).

9.1.3 Objective and Scope of this Chapter

As outlined above, the nature of and factors contributing to
food and nutrition security in mountain areas are more
complex than those in the plains, in particular, due to the
harsh biophysical environment, poor accessibility, and weak
market infrastructure (Rasul and Hussain 2015; FAO 2015),
and a variety of research questions relating to food and
nutrition security in mountain regions still need to be
addressed. The core questions are as follows:

• How far do the dimensions and underlying factors
affecting food and nutrition security vary across the
mountain and plains regions of the HKH?

• What is the gap between food supply and demand in the
HKH, and how is this gap being filled? What are the
prospects and opportunities for traditional and
non-traditional food production systems, and how can the
strength of indigenous resources be capitalized on
through unique policy options?

• What are the key challenges in the arena of food acces-
sibility, distribution, and utilization, and what ways and
means will be available to cope with these challenges
through public policies and development programmes?

• What best practices exist at regional and international
levels that can be tested and replicated for specific
communities in the HKH?

• How can the national and international goals of food and
nutrition security be achieved for the mountain regions of
the HKH?

• Why should the attention of the international community
be drawn to the marginalized communities in the HKH,
who are often among the most vulnerable people in the
world due to cross-border conflicts and political
disturbances?

In order to address these questions using an integrated and
holistic approach, this chapter aims to understand the causes
of food and nutrition insecurity in its four dimensions and to
suggest some actionable policy measures to improve the
nutrition status of the people living in the HKH. Both quali-
tative and quantitative data and information have been col-
lected, assessed, and synthesized, and policy issues and their
implications for the mountain regions are briefly examined.
The first section of the chapter addresses the status of food and
nutrition security in the HKH, the second section discusses
key issues and challenges in food and nutrition security, the
third section describes emerging opportunities and potential
in the region, and the final section presents a strategic
approach to achieve sustainable food and nutrition security in
the mountain areas. The synthesis aims to provide
state-of-the-art knowledge on food and nutrition security in

Fig. 9.1 Food security framework (Source Adapted from Jones et al.
2013)
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the HKH region which can be used to inform policy decisions
on improving food and nutrition security.

9.2 Status of Food and Nutrition Security
in the Mountains of the HKH

9.2.1 Prevalence of Food and Nutrition
Insecurity

The prevalence of food insecurity and malnutrition in the
HKH countries is very high. In view of the differences in the
nature and underlying factors of food and nutrition security
in the mountains compared to the plains, it is important to
examine the disaggregated status of food and nutrition
security in these areas. The statistics show that overall
mountain areas are more vulnerable to food and nutrition
insecurity, although in certain indicators, some mountain
areas can be relatively better than plains areas. The mountain
areas are also not homogeneous, and variation across the
different mountain regions within a particular country should
also be considered. The available information about food
and nutrition insecurity in the individual countries within the
region is summarized in the following.

Almost all of Afghanistan is hilly or mountainous and no
comparison can be made between plains and mountain/hill
areas. The prevalence of stunting, wasting, and underweight in
children is high in almost all regions of the country (Table 9.2),
with stunting particularly high in the north and east and
underweight and wasting in the east. The percentage of
underweight women aged 15–49 years is significantly higher
in the north than elsewhere, while close to 80%ofwomen aged

12–49 years in the northeast, central, and west regions did not
receive any postnatal check-up or treatment (Table 9.2). This
indicates women’s limited access to health services.

Bhutan is also almost entirely hilly or mountainous. Only
6% of the population lives below the food poverty line (Nu.
689 per person per month) (GoB 2012), while 96% of
households have access to improved sources of drinking
water and 63% to improved sanitation facilities. Neverthe-
less, the prevalence of stunting and underweight is still high,
indicating a lack of diversity in diets and deficiencies of
micronutrients (Table 9.3).

In China, the average intake of calories is below the
national average in the mountain provinces, except in
Yunnan (Table 9.4). The prevalence of stunting in children
is relatively high in Sichuan and Yunnan, and the prevalence
of anaemia in children is relatively high in Sichuan and
Gansu (in both cases the only two mountain provinces for
which data is available (Table 9.4).

Table 9.2 Food and nutrition (in)security in Afghanistan

Indicators National Region

Northeast Northwest East Central West Southeast Southwest

% of households not meeting their caloric
needs

33.0 n.d. n.d. n.d. n.d. n.d. n.d. n.d.

Stuntinga (%) 40.9 44.6 45.7 52.6 37.4 31.0 35.0 39.9

Wastingb (%) 9.5 8.5 5.9 18.0 8.4 5.6 7.9 10.1

Underweightc (%) 25.0 27.8 22.6 41.3 24.1 16.7 27.6 23.6

Underweight womend (%) 9.2 13.7 14.8 6.2 7.9 10.9 4.4 9.1

% of women (age 12–49) who received
vitamin A postpartum

18.6 16.8 16.1 31.5 6.4 5.6 9.4 22.4

% of women (age 12–49) who had no
postnatal check-up

71.5 81.2 72.6 70.3 78.0 77.1 69.8 57.2

aHeight-for-age: children under 5 years < −2 SD from the international reference median value
bWeight-for-height: children under 5 years < −2 SD from the international reference median value
cWeight-for-age: children under 5 years < −2 SD from the international reference median value
dWeight-for-age: women 15–49 years < −2 SD from the international reference median value
Data source ALCS (2014); AMS (2010)
n.d. = no data available

Table 9.3 Food and nutrition (in)security in Bhutan

Indicators National

% of population below food poverty lined 5.9

Stuntinga (%)e 21.2

Wastingb (%)e 4.3

Underweightc (%) e 9.0
aHeight-for-age: children under 5 years < −2 SD from the international
reference median value
bWeight-for-height: children under 5 years < −2 SD from the
international reference median value
cWeight-for-age: children under 5 years < −2 SD from the international
reference median value
Data source dGoB (2012); eNNS (2015)
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In India, the average calorie intake in urban and rural areas
of mountain states tends to be slightly lower than the national
average, particularly in Manipur, Meghalaya, and Nagaland
(Fig. 9.2; Table 9.5). However, the prevalence of stunting,
wasting, and underweight in children is lower in the moun-
tains than the national average, possibly due to the presence
of extremely poor plains states such as Bihar, Jharkhand,
Chhattisgarh, and Orissa in national-level assessments. These
states are poor in terms of people’s financial capacity (GoI
2014a) as well as health and nutrition status (NFHS 2006).
Meghalaya is the only mountain state where the prevalence
of stunting, wasting, and underweight children is signifi-
cantly higher than the national average (Fig. 9.3). In
Meghalaya, the area under cultivation of key agricultural
crops had declined by nearly 14% in 2011/12 compared to
2002/03 (Roy et al. 2015) which may indicate one factor.
Moreover, the shift in Meghalaya from subsistence to com-
mercial farming, multi-cropping to mono-cropping,

traditional to modern crops, and food to non-food crops has
had an impact on patterns of production and consumption
and led to a decline in food diversity that affects nutritional
security (Behera et al. 2016). The prevalence of anaemia (by
Hb level) in women aged 15–49 years is notably higher in
the states of Assam, Sikkim, and Tripura (Table 9.5).
Although the overall situation of nutrition security seems
slightly better in the mountain states than the national aver-
age, the prevalence of malnutrition is still very high.

In Myanmar, the incidence of food poverty in the
mountain states of Chin, Rakhine, and Shan is very high
compared to the national average (Fig. 9.4). The prevalence
of stunting, wasting, and underweight are also substantially
higher in Chin, Rakhine, and the northern parts of Shan
(Fig. 9.4).

In Nepal, the proportion of food insecure households in
the mountains is significantly higher than in the plains
(Terai) and compared to the national level (Table 9.6). The

Table 9.4 Food and nutrition (in)security in China

Indicators National Mountain provinces

Sichuan Yunnan Gansu Qinghai Xinjiang

Dietary energy intake (kcal/capita/day) 2172 1966 2231 2011 1986 2021

Protein intake (g/capita/day) 65.0 61.4 67.9 60.1 67.2 63.6

Stuntinga (%) 3.2 8.0 11.5 n.d. n.d. n.d.

Wastingb (%) 3.2 3.3 n.d. n.d. n.d. n.d.

Underweightc (%) 9.0 15.4 8.4 n.d. n.d. n.d.

Prevalence of anaemia (Hb < 12 g/dl) in pregnant
women above 18 years of age (%)

17.2 10.0 10.0 17.0 15.2 20.1

Prevalence of anaemia (Hb < 12 g/dl) in children
(below 5 years of age) (%)

5.0 13.7 n.d. 24.4 n.d. n.d.

aHeight-for-age: children under 5 years < −2 SD from the international reference median value
bWeight-for-height: children under 5 years < −2 SD from the international reference median value
cWeight-for-age: children under 5 years < −2 SD from the international reference median value
Data source NHPC (2015); Ministry of Health (2013); Xiaoping and Minru (2014); Gansu Province Government (2015)

Fig. 9.2 Daily calorie intake in
India (Source GoI 2010; Schedule
Type 1 data from NSS 66th
Round, 2010)
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Fig. 9.3 Prevalence of stunting,
wasting, and underweight in
children under five years of age in
India (Source NFHS 2006)

Fig. 9.4 Food poverty and
undernutrition in children under
five years of age in Myanmar
(Sources IHLCA 2011; MoNPED
and MoH 2011)

Table 9.6 Food and nutrition (in)security in Nepal

Indicator National Mountains Hills Terai

% of food insecure households 50.8 59.5 52.8 47.9

Prevalence of underweight women (aged 15–49 years) 18.2 16.5 12.4 22.7

Stuntinga (%) 40.5 52.9 42.1 37.4

Wastingb (%) 10.9 10.9 10.6 11.2

Underweightc (%) 28.8 35.9 26.6 29.5

Prevalence of anaemia (by Hb level) in children aged 6–59 months 46.2 47.7 41.0 50.2

Prevalence of anaemia (by Hb level) in women aged 15–49 years 34.8 26.7 26.5 41.9
aHeight-for-age: children under 5 years < −2 SD from the international reference median value
bWeight-for-height: children under 5 years < −2 SD from the international reference median value
cWeight-for-age: children under 5 years < −2 SD from the international reference median value
Source NDHS (2011)
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prevalence of stunting and underweight in children
(<5 years) is also higher in the mountains compared to the
plains and national statistics. On the other hand, the preva-
lence of anaemia and underweight in women (15–49 years)
is slightly lower in the mountains.

In Pakistan, the prevalence of food insecurity is signifi-
cantly higher in the mountain areas when compared to
national statistics, with the exception of Azad Jammu and
Kashmir (AJK). Almost two-thirds of the population in
Balochistan and the Federally Administered Tribal Areas
(FATA) is food insecure (Table 9.7), mainly due to lack of
financial resources to purchase adequate food (FSA 2009;
Hussain and Routray 2012). In line with the higher food
insecurity, the majority of mountain people face a higher
deficiency in most micronutrients. For example, in
Balochistan, FATA, and Khyber Pakhtunkhwa (KPK),
vitamin A deficiency among non-pregnant women (aged 15–
49) stands at 50%, 83%, and 72%, respectively, while cal-
cium deficiency stands at 60%, 81%, and 71%, respectively.
The majority of pregnant women also face deficiencies of
vitamin A and calcium in Balochistan and KPK. In
Gilgit-Baltistan (GB) and KPK, almost all non-pregnant
women have a vitamin D deficiency. The percentage of
pregnant women with calcium and vitamin D deficiency in
GB is also extremely high (Table 9.2). Almost one-third of

children (<5 years) faced severe stunting in Balochistan and
FATA. The prevalence of underweight children in
Balochistan is also very high in comparison to the national
average. All the children in FATA and the majority in
Balochistan, GB, and KPK face vitamin A deficiency; and a
high proportion of children in AJK face deficiency in zinc
and in AJK and GB in iodine.

9.2.2 Seasonality and Vulnerability of Food
and Nutrition Security

Mountain communities in the HKH region are highly vul-
nerable to food and nutrition insecurity as a result of a range
of climatic, physical, and socioeconomic factors (Dame and
Nüsser 2011; Hussain et al. 2016). A considerable propor-
tion of the population live in remote, high altitude areas and
dispersed settlements with limited physical infrastructure
and market opportunities (Romeo et al. 2015). People living
in such areas often face difficulties in accessing food due to
poor infrastructure, weak communications, and limited
transportation systems. There is also a seasonal variation in
food security; in the winter and rainy seasons, road networks
are often disconnected from the plains and food transporta-
tion becomes very difficult and highly expensive,

Table 9.7 Food and nutrition (in)security in Pakistan

Indicators National Mountain province/administrative unitb,c

AJK Balochistan FATA GB KPK

Prevalence of food insecurity (%)d 49 47 61 68 52 56

% of women (aged
15–49 years) facing
micronutrient deficiency

Iron deficiency anaemia (NPW)a 20 19 16 16 10 5

Iron deficiency anaemia (PW) 26 28 31 n.d.c 30 15

Vitamin A deficient (NPW) 43 13 50 83 39 72

Vitamin A deficient (PW) 49 31 62 n.d. 45 85

Calcium deficient (NPW) 51 6 60 81 45 71

Calcium deficient (PW) 58 4 63 n.d. 71 61

Vitamin D deficient (NPW) 85 95 83 85 96 80

Vitamin D deficient (PW) 86 85 78 n.d. 96 77

% of children (0–59 months)
facing growth problems

Severe stunting 22 12 32 36 22 25

Wasting 17 18 18 10 9 18

Underweight 31 n.d. 42 13 n.d. 24

% of children (0–59 months,
except iodine) facing
micronutrient deficiency

Vitamin A deficient 56 37 81 100 82 78

Zinc deficient 37 49 34 34 33 34

Vitamin D deficient 41 33 40 26 32 30

Iodine deficient (6–12 years) 37 65 35 10 70 26

Iron deficiency anaemia 33 28 23 26 21 13
aNPW = non-pregnant women; PW = pregnant women
bAJK = Azad Jammu and Kashmir; FATA = Federally Administered Tribal Areas; GB = Gilgit-Baltistan; KPK = Khyber Pakhtunkhwa
cn.d. = no data
Source Bhutta et al. (2011); FSA (2009)d
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particularly if food needs to be airlifted. High transportation
costs also increase food prices to levels that may go beyond
the purchasing power of poor people and compromise food
quality and quantity, affecting nutritional outcome (Ghosh
and Sharma 2016). As a result, mountain regions often
experience seasonal shortfalls of food with poor people
particularly vulnerable to food and nutrition insecurity
(Dame and Nüsser 2011; Hussain et al. 2016). Food security
tends to be most compromised during the monsoon and
snowy winter months, as well as during periods following
natural disasters (Box 9.2).

Box 9.2 Seasonality of food and nutrition secu-
rity in high mountains
High mountain areas in the HKH often experience
heavy snowfall during the winter months (December
to March), which result in blocked roads and physical
isolation of local communities from other areas (e.g.,
in Upper Rasuwa in Nepal, Upper Mansehra in Pak-
istan, Northern Afghanistan, and the northwestern
Himalayas in India). As an adaptation measure, people
often reduce their food intake in terms of both quantity
and frequency, which has serious implications for food
and nutrition security in winter. Similar situations may
occur after disasters such as landslides and floods. The
main reason for food stress at these times is the lack of
local storage and food processing facilities. To cope
with such situations, governments could establish food
storage centres to store both local produce and items
brought in from other areas when the roads are func-
tional (before winter and monsoon).

9.3 Issues and Challenges to Food
and Nutrition Security

Mountain communities face multiple challenges in achieving
nutrition security. In most mountain areas, the amount of
available land per capita is too low to support sustainable
livelihoods (Tiwari and Joshi 2012b; Hussain et al. 2016).
Both the total area available per capita and the net sown
proportion will become even smaller as the population
increases. But the nature and causes of food and nutrition
security are complex and multifaceted and mountain com-
munities face several other biophysical, environmental, and
socioeconomic constraints and challenges that affect food
and nutrition security (Table 9.8). The key challenges are
discussed in the following sections. They include deterio-
ration of local food systems, changing dietary habits, climate
change impacts, high rates of poverty, increased rates of
outmigration, abandonment of cultivable land, rapid

urbanization, inadequate infrastructure and market access,
depletion of natural resources, barriers to food movement
and trade, inadequate access to improved drinking water and
sanitation, and gaps in existing policies and programmes.
Climate change-induced hazards and biophysical constraints
are further adding to the overall problems of inaccessibility
and fragility in mountain areas. The factors constraining and
facilitating food and nutrition security in the HKH region
can be better understood using the conceptual framework
shown in Fig. 9.5. They are discussed in more detail in the
following.

9.3.1 Deteriorating Local Food Systems

Local biophysical and socioeconomic conditions play an
important role in mountain agricultural systems. The huge
shift from traditional to new crop varieties and from tradi-
tional to modern farming practices has led to a decline in
local food systems (Adhikari et al. 2017; Gautam and
Andersen 2017). A wide range of traditional crops used to be
part of the food basket in mountain areas, including millets
(Eleusine spp., sorghum (Sorghum bicolor), buckwheat
(Fagopyrum spp.), amaranth (Amaranthus spp.),
sea-buckthorn (Hippophae spp.), barley (Hordeum vulgare),
naked barley (Hordeum himalayens), legumes (Vigna spp.),
yam (Dioscorea spp.), sesame (Sesamum indicum), niger
(Guizotia abyssinica), kaphal (Myrica esculenta), chiuri
(Diploknema butyracea), amala (Phyllanthus emblica),
pomelo (Citrus maxima), and jamun (Syzygium cumini)
(Padulosi et al. 2012). These traditional crops are also
known as neglected and underutilized species (NUS) due to
the lack of recognition and underutilization of their potential
in terms of their biophysical suitability in mountain
ecosystems and their high nutritional value. People often
consider NUS as ‘foods of the poor’ (Adhikari et al. 2017;
Mal et al. 2010) and are not aware of their potential for
production, income, and nutrition security. Previously
widespread crops such as millet, barley, oats, and beans are
being replaced with rice, wheat, maize, and high-yielding
cash crops such as potato, vegetables, and even non-food
crops) (Adhikari et al. 2017; Apetrei 2012).

Some of the most important factors contributing to the
decline in NUS production are increasing food demand,
declining market value of NUS, increasing market value and
demand for dominant crops, increasing standardization of
agricultural practices and trends towards mono-cropping,
inadequate policy support, changing food preferences in
response to urbanization, changes in income levels, lack of
nutritional knowledge among consumers, and gradual loss of
traditional NUS-based recipes (Adhikari et al. 2017). Dis-
appearance or limited cultivation of NUS is leading to a
decline in agricultural diversity in agriculture ecosystems
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Table 9.8 Challenges to food and nutrition security

Challenge Consequences Dimensions of food and nutrition
security likely to be affected negatively

Deterioration of local food systems • Reduced food production
• Reduced production diversity

• Food availability
• Food utilization

Changing diets • Reduced dietary diversity • Food utilization

Climate change • Risks to agricultural production
• Reduced production diversity
• Reduced farm income
• Constrained food supply from plains due to climate
hazards

• Food availability and stability
• Food utilization
• Food accessibility
• Food stability

Lingering poverty • Reduced food intake
• Reduced dietary diversity

• Food accessibility
• Food utilization

Increased outmigration • Labour shortages in agriculture leading to reduced
production

• Food availability

Abandonment of cultivable land • Low returns, labour shortages, and others leading to
land being abandoned and loss of production

• Food availability

Rapid urbanization • Encroachment of agricultural land leading to reduced
agricultural production

• Food availability

Inadequate infrastructure and market
centres

• Inadequate food distribution
• Higher post-harvest losses
• Higher prices of external food items

• Food accessibility
• Food availability

Depletion of natural resources • Loss to water resources
• Reduced supply of biomass manure from forests
• Reduced supply of edible wild plants and fruit from
forest, leading to reduced dietary diversity

• Degradation of rangelands and pastures resulting in
reduced livestock production and income

• Food availability
• Food availability
• Food availability and utilization
• Food availability and accessibility

Constraints to internal food movement
and cross-border trade

• Reduced food supply to mountains
• Higher prices of available food

• Food availability
• Food accessibility

Inadequate access to improved
drinking water, sanitation, and hygiene

• Higher prevalence of diseases • Health status

Fig. 9.5 Food and nutrition
security: a conceptual framework
(Source Modified from Gross
et al. 2000)
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and dietary patterns (Mayes et al. 2012), particularly in the
HKH (Adhikari et al. 2017; Rasul et al. 2018), with a few
commodity crops now dominating food systems at all levels.
The loss of agrobiodiversity has become a serious concern
and may undermine long-term agricultural sustainability and
food security in the region.

The decrease in NUS production has been observed in
many areas (Adhikari et al. 2017). For example, the average
production of barley in KPK, Pakistan, declined to only 30
thousand metric ton in the late 2010s from more than 60
thousand metric tons in the mid-1990s; while the average
production of sorghum declined by nearly 62% and of millet
67% over the same period (Figs. 9.6 and 9.7). In Nepal, the
change has already taken place in many areas; the per capita
production of millet in 2013/14 was only 10.7 kg, compared
to 66, 177, and 80 kg for wheat, rice, and maize, respec-
tively (estimates based on data from MoAD 2015). The
change is continuing, although the (low) production of NUS
showed a moderate increase between 2007 and 2014 in
absolute terms (MoAD 2015), there was a decline or negli-
gible change in terms of per capita production.

At present, protection and promotion of traditional crops
is not a top priority in many HKH countries (Hagen 2004)

and institutional mechanisms to help local communities
either to realize and use the benefits of local
agro-biodiversity or to provide market incentives for pro-
ducers of NUS are inadequate. Policies on food pricing and
farm subsidies do not take traditional crops into account, and
trade and market policies rarely reflect their nutritional and
ecological value (Williams and Haq 2002; Padulosi and
Hoeschle-Zeledon 2004). If farmers, do not have supporting
policies, appropriate transportation facilities, good market
value and chains, or demand, they will prefer to grow
dominant crops rather than cultivating traditional crops,
particularly when landholdings are very small. This has been
the situation over the last two to three decades in the HKH
(Adhikari et al. 2017; Sharma et al. 2016). At the same time,
local food systems in mountain areas are being further
affected indirectly by subsidies provided for new production
technologies and inputs, the relatively higher returns of
dominant crops such as rice and wheat resulting from the
minimum support price policy, and frequent food aid and
food supply as remuneration for work (Pingali et al. 2017;
Rasul et al. 2018; Maikhuri et al. 2001).

Local food systems face another challenge in
human-wildlife conflict. A considerable number of people in
high mountain areas live in the proximity of national parks
and other protected areas. In these areas, increasing depre-
dation of crops and livestock by wild animals has become a
serious issue (Ogra 2008; Manral et al. 2016), again with
important implications for people’s livelihoods and food and
nutrition security.

The deterioration in local food systems is resulting in
increased dependence on external food crops (such as fine
rice, wheat, and non-organic vegetables) and processed
snacks and drinks, in place of traditional crops. This has made
mountain people highly vulnerable to food and nutrition
insecurity. Price shocks in food, and natural hazards such as
floods and landslides, can further restrict food supplies and
result in price hikes, leading to short-term food insecurity
with long-term impacts. Price hikes and restricted food sup-
plies can lead to a shift from a diverse food culture to a
monoculture, reduced overall consumption, high dependence
on assistance and aid, and reliance on credit leading to
indebtedness (Hussain et al. 2016). Debts may further affect
community resilience and sustainable food security in the
long-term (Milbert 2009). Further, most food items coming
from the plains are non-organic and produced with much use
of pesticides and chemical fertilizers. In the recent past, use of
chemicals has also been introduced in some mountain areas
(e.g., Meghalaya in India) with the shift from traditional to
commercial farming (Behera et al. 2016). These
non-organically produced food items pose a threat to food
safety in the mountains, where people historically cultivated
and consumed mainly safe organic food items (Rasul and
Thapa 2003; Atreya et al. 2012; Giri et al. 2014).

Fig. 9.6 The trend in barley production in KPK, Pakistan (Source
ASP 2012)

Fig. 9.7 The trend in sorghum and millet production in KPK, Pakistan
(Source ASP 2012)
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9.3.2 Changing Dietary Habits

Food habits and diets in the HKH have been undergoing
changes in recent years due to socioeconomic developments
linked to increased access to roads, schools, and markets, as
well as radio, television, and other media (Dame and Nüsser
2011; Finnis 2007). Changes are more prominent in middle
and lower elevation villages, where road connections are
better and market connections have been established. The
consumption of traditional coarse grains, which contain an
abundance of micronutrients and fibre, is often considered to
be ‘backward’ in the sociocultural value system (Maikhuri
et al. 2001) and refined rice and wheat have become the
main food items. The process has been further reinforced by
low prices and inadequate incentives for traditional crops
and a decrease in production as well as availability of
high-yielding varieties of seeds at subsidized prices, and
distribution of free or subsidized food (often rice and wheat)
by the government (Maikhuri et al. 2001). The replacement
of NUS such as millet, barley, beans, and coarse rice, with
fine grains and low nutrition processed foods and drinks has
important implications for nutrition status in the HKH.
While total calorie intake has increased over the years,
nutritional status has deteriorated due to micronutrient defi-
ciencies (Rasul et al. 2018). Reduced consumption of
diverse foods and decreasing activity levels lay the foun-
dation for obesity and related chronic diseases (Kumanyika
et al. 2002; Hill et al. 2003). Foods from NUS, wild veg-
etable, and fruit species, as well as animal sources, are
important sources of micronutrients, yet their consumption
has been reduced due to the increasing uniformity of food
patterns and changes in dietary habits (Rasul et al. 2016).
Globally, changes in lifestyle influencing changes in diet
composition and food demand are expected to increase
significantly, even with no further population growth
(Pradhan et al. 2013). This might have serious implications
for the HKH region, as mountain communities depend
considerably on national and regional markets for access to
food.

9.3.3 Changing Climate

The average ambient temperature in the mountains of the
HKH is rising at a rate of 0.06 °C per year, higher than the
global average, which has resulted in loss of snowfall and
snow cover and rapid melting and shrinking of the majority
of glaciers in the region (Shrestha and Aryal 2011) (see
Chap. 3 Climate Change in the HKH and Chap. 7 Status and
Change of the HKH Cryosphere). Loss of the cryosphere is
changing the amount and timing of melt, impacting water
availability, and leading to a reduction in food production
and food insecurity in the mountains as well as downstream

(Rasul 2014). In addition, increasing variability in precipi-
tation patterns and the increased incidence of hazards such as
floods and droughts are seriously affecting agricultural pro-
ductivity and income across the region (Hussain et al. 2016,
2018). Studies conducted in the mountain states of India
such as Himachal Pradesh, Jammu and Kashmir, and
Uttarakhand (Vishvakarma et al. 2003; Kumar et al. 2006;
Negi et al. 2012) have shown that precipitation and tem-
perature patterns have changed in a way that is likely to
affect the discharge, volume, and availability of water
(Bandyopadhyay and Perveen 2008; Viviroli et al. 2007).
For example, in Ladakh, India, farmers are already experi-
encing a shortage of water for irrigation due to reduced snow
and ice (Clouse et al. 2017). Similar experiences are also
reported from other high mountain areas in the HKH region
(Tiwari and Joshi 2012b). Loss of the cryosphere may have a
serious impact on water availability for agriculture (Aase
et al. 2009). The changes in key climatic phenomena are also
likely to result in more frequent droughts, increased inci-
dence of high intensity rainfall, and more frequent floods
(Ailikun 2015; UCCRN 2015), all of which will lead to
increased vulnerability and uncertainty in food and nutrition
security in the region.

A large survey-based study (over 8,000 households)
conducted in the four river basins of the HKH—Upper Indus
(Pakistan), Koshi (Nepal), Eastern Brahmaputra (India), and
Salween and Mekong (China)—found that the majority of
households had perceived an increase over time in the
incidence of climate-induced extreme events, including
floods, erratic rainfall patterns, high variations in tempera-
ture, landslides/erosion, dry spells and droughts, and live-
stock disease and crop pests (Fig. 9.8). These extreme events
affected their agricultural production and income (Hussain
et al. 2016).

Fig. 9.8 Incidence of climate-induced extreme events during 2001–11
in the HKH (Source Hussain et al. 2016)
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Some extreme events, such as droughts and floods, have
long-term impacts on the food and nutrition security of local
communities. Drought is directly and indirectly affecting
livelihoods in the mountains and increasing food insecurity
through reduced water availability for both agriculture and
rangeland production (Xu et al. 2009; Ebi et al. 2007; Joshi
et al. 2013; Rasul 2014). Most of the mountain rangelands,
particularly in the western parts of the HKH (e.g., Balochistan
Province, Pakistan), are facing degradation due to the
increased incidence of drought compounded by overgrazing.
Degradation of the vegetation cover and deterioration of soil
with erosion and loss of nutrients is resulting in a reduction of
livestock productivity that further impoverishes pastoral
communities (Afzal et al. 2008). For example, a drought from
1998 to 2002 in Balochistan Province of Pakistan resulted in a
serious water shortage for agriculture, affecting nearly two
million acres of arable land and 9.3 million livestock. Drastic
changes in the composition of plant species in the degraded
rangeland ecosystem and shortages of fodder and water led to
the death of 1.8 million livestock and the destruction of nearly
80% of apple orchards. Food prices rose, and the food secu-
rity and livelihoods of nearly two million mountain people
were affected, resulting in reduced food consumption and the
migration of people from drought-affected areas to areas
downstream (Shafiq and Kakar 2007). The continued water
stress in Balochistan has led to excessive pumping of
groundwater, resulting in a further lowering of the water table.
In certain parts of Balochistan, this has had a significant
impact on local food systems and food security (Rasul et al.
2014).

In contrast, in 2010, frequent fluctuations in the intensity
of precipitation in some mountain areas of Pakistan led to an
increase in flooding, especially flash flooding, affecting the
resource base and infrastructure in both upstream and
downstream areas. The devastating floods left around eight
million people vulnerable to long-term food insecurity, the
majority of them in mountain areas (Rasul et al. 2014).
Similar kinds of floods have been observed frequently in
Uttarakhand (India) in recent years (2001–2013). Flood
events are also increasing in the drier mountain areas, such
as Ladakh in India (Ziegler et al. 2016) and Gilgit-Baltistan
in Northern Pakistan (Hashmi et al. 2012).

9.3.4 Lingering Poverty

In the HKH, high poverty, both unidimensional and multi-
dimensional, is one of the major causes of food and nutrition
insecurity (see Chap. 12 Poverty and Vulnerability in
Mountain Livelihoods). Financial resources are needed to
afford an adequate diet and ensure food and nutrition

security. The choice and consumption of food is largely
determined by household income and price of products (Lo
et al. 2012). Generally, low income groups prefer low-price
high-energy food regardless of its nutritional value (Mon-
sivais and Drewnowski 2007; Kettings et al. 2009). In many
mountain areas of the HKH, the incidence of poverty is
higher than in the adjacent plains (Khan et al. 2015; Saboor
et al. 2015), and local people have a very limited choice of
food items due to their low income levels, leading to food
and nutrition insecurity. A study conducted in the Mugu
district of Nepal revealed that only a few of 198 children
studied were getting a nutritious diet including such items as
meat, egg, milk, vegetables, and fruit. The main reason for
the inadequate dietary intake was the lack of economic
affordability of diverse food items (Sharma 2012). Poverty
affects all aspects of nutrition—food security, access to safe
drinking water, hygiene, housing, health services, and edu-
cation—further trapping families in poverty from one gen-
eration to the next (CPRC 2004).

9.3.5 Increasing Rate of Out-Migration

The inflow of remittances from out-migrants is undoubtedly
a potential source for improving local food security and
livelihoods through enhanced income, growth of local small
businesses, transfer of new technologies, and creation of job
opportunities for local skilled and unskilled labour. But
out-migration for work has also added to the challenges in
mountain areas. Increased out-migration and decreased
interest of the younger generation in farming also contribute
to low productivity in agriculture as well as abandoning of
farmland in some parts of the region, as discussed below.
The HKH region faces frequent labour shortages during the
critical periods of agricultural activities due to out-migration
of active household members, particularly youth, with 70%,
26%, 37%, and 38% of farm households affected in the
Upper Indus (Pakistan), Koshi (Nepal), Eastern Brahmaputra
(India), and Salween and Mekong (China) river basins
(Hussain et al. 2016). The absence of young people is
impeding efforts to develop mountain agriculture as a busi-
ness enterprise. The involvement of youth is very important
because they are generally more progressive and more
willing to adopt new technologies related to production,
harvesting, post-harvest handling, and marketing than older
farmers. However, a growing number of reports suggest that
despite the problems, migration has become an important
source of livelihoods and contributes positively to food
security (Crush and Caesar 2017; Gautam 2017). More
empirical evidence is required to better understand the
relationship between migration and food security.
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9.3.6 Abandonment of Cultivable Land

A considerable proportion of cultivable land in the HKH has
been abandoned and remains fallow as a result of the low
returns, shortage of labour caused by rural out-migration for
work, highly unequal distribution of land, limited scope for
mechanization, and lack of land ownership by tenants (ICI-
MOD 2008). In some areas of the Nepalese Himalaya, more
than 30% of total cultivated land has been abandoned in the
mid-hills districts (Jackson et al. 1998; Thapa 2001; Khanal
2002); close to 30% of agricultural land has been abandoned
in the Sikles area of the Gandaki basin in Nepal (Khanal and
Watanabe 2006); and cultivated terraced lands decreased by
36% between 1978 and 2014 in the western middle hills of
Nepal (Jaquet et al. 2015). Hussain et al. (2016) found that
more than a quarter of agricultural land in the Upper Indus
was left to serve as pasture and grassland for livestock,
because households find it easier and more profitable com-
pared to cultivating crops in the face of labour shortages,
while across the Upper Indus, Koshi, Eastern Brahmaputra,
and Salween and Mekong river basins, 6% of cultivable land
was left fallow without any productive use at all.

9.3.7 Rapid Urbanization

The problems with agricultural land have been further
compounded by the fast rural-urban migration and unplan-
ned urbanization. In recent years, several areas in the HKH
have experienced rapid, unregulated, and unplanned urban
development due to population growth and inadequate land
use policies. Expansion of urban areas on agricultural land,
especially in the more accessible and fertile areas, placing
further pressure on the already shrinking landholdings
(Nüsser et al. 2015). Although urbanization is likely to
improve market access in adjacent mountain areas, farmers
are not receiving any additional benefits due to the lack of

production technology and continuation of old practices
under the same ecological conditions (Stone 2001). More-
over, urbanization also contributes to changing food habits
and dietary patterns with increased consumption of refined
cereals, rice and wheat.

9.3.8 Inadequate Infrastructure and Market
Access

Adequate and appropriate infrastructure facilities, such as
all-weather road connectivity, an easily accessible network
of food distribution centres, food storage facilities, and
market/collection centres, particularly during the monsoon
and snowy winter months (see Box 9.2), are of critical
importance for ensuring access to food in the HKH (Partap
1998). Unfortunately, across the region there is still a lack of
the infrastructure required for the efficient distribution of
food and improving food access, as well as a lack of ade-
quate food storage facilities to maintain food reserves during
the rainy and winter months. During the 2013 floods in
Uttarakhand in India, food supplies were secured by heli-
copters and stored in schools due to the lack of storage
facilities (Awasthi 2016).

Marketing and processing facilities for agricultural, dairy,
and horticultural products are also inadequate in the moun-
tain areas. This not only results in huge post-harvest losses
of food crops, fruit, and vegetables, it also makes mountain
farming and horticulture economically unviable, particularly
for poor and marginalized households. Gilgit-Baltistan
(GB) in Pakistan, for example, is an important producer of
fruit, but the lack of storage, packing, and transportation
facilities, as well as improper handling, result in post-harvest
losses of up to 59% of fruit crops, with a particularly high
proportion of wastage for perishable commodities like
mulberry, peach, and pomegranate (Fig. 9.9). Post-harvest
losses of vegetables are also high at up to 40% (Rasul and

Fig. 9.9 Post-harvest losses in
Gilgit-Baltistan, Pakistan (Source
Rasul et al. 2014)
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Hussain 2015). In Balochistan Province, people feed a
substantial portion of harvested fruit and vegetables to their
livestock due to the limited access to markets (Rasul et al.
2014).

In Nepal, the private sector is heavily engaged in the food
commodity trade in the plains, but its role in hill and
mountain areas is limited due to the poor transportation
infrastructure. Many mountain districts are not yet
well-connected to central and regional markets such as
Kathmandu and Biratnagar, and even district headquarters
are often not well-linked to remote areas in the district. The
poor connectivity means that the food trade in hill and
mountain areas has been minimal, while the high cost of
transportation and relative isolation from functioning mar-
kets, means that the prices of major cereals, such as rice and
pulses, are generally higher in mountain areas than in the
Terai (plains). Due to the lack of functioning markets, low
food availability, and low purchasing power, household
participation in food markets in hill and mountain areas is
limited (WFP and FAO 2007), which makes them vulnerable
to food and nutrition security.

A similar situation exists in Bhutan, where much of the
agricultural production has very poor access to market out-
lets. Access to markets is mainly hindered by the remoteness
of producers, small production, and difficulty in reaching
major market centres. This poor market integration particu-
larly affects the horticultural sector with production of
potatoes, beans, chillies, vegetables, and mushrooms, and
orchard products such as apples, mandarins, and walnuts.

In the mountain states of India, the viability of food mar-
kets also remains challenging (Ghosh and Sharma 2016).
First, most mountain areas are poorly connected to the plains.
Second, mountain people have low purchasing power, lead-
ing to poor access to food. Third, farmers from the mountain
states lack market information related to the prices of agri-
cultural products. And finally, natural hazards such as land-
slides and excessive rain frequently block access to the market
systems, affecting food accessibility for many poor and vul-
nerable communities (Ghosh and Sharma 2016).

The constraints of infrastructure and market services
reduce the productivity of agricultural resources, resulting
both in seasonal food shortages and restrictions in the
development of value-added products. This ultimately
restricts both economic growth and improvement of liveli-
hoods in mountain areas (Partap 2011).

9.3.9 Depleting Natural Resources

A large number of people living in rural areas in the HKH
region depend heavily on natural resources for their

livelihoods and food security (Rasul 2010; Rasul et al.
2014), but rapid urbanization, changes in land use patterns,
and increasing rainfall variability have affected the natural
resources across the region. Water resources, especially
springs, are being depleted rapidly across the HKH region
(Tiwari and Joshi 2012a). Although the causes are not yet
clear, a range of factors are thought to be responsible,
including reduced infiltration and increased runoff, changes
in land use (e.g., mixed forest to plantation, forest to agri-
culture, agriculture to infrastructure, wetlands to drained
land), changes in agricultural practices (leading to soil
degradation), and changes in precipitation patterns (e.g.,
from snow to rain, increase in cloudbursts and extreme
events) (Tiwari and Joshi 2012a, b; Gautam and Andersen
2017). The amount of surface runoff is also much higher
from built-up land than from other land categories, particu-
larly forest and areas under cultivation. The land use changes
and resultant hydrological disruptions have had a direct
adverse impact on water availability and irrigation potential,
which has been considerably reduced over the last three
decades, with reduced groundwater recharge leading to
drying of springs and streams across the HKH (Rawat 2009).
For example, in the Hilkot catchment in Pakistan, 52 of 152
springs were found to have dried up over a five-year period
(Merz et al. 2004), and Tambe et al. (2012) observed that
spring yields in Sikkim in India had declined by 50%. The
loss of basic ecosystem services, and water in particular, has
had a negative impact on agricultural productivity across the
region.

Forests are critical for maintaining soil fertility and water
recharge, but they are depleting all over the HKH. The
depletion of forest resources has also had an adverse effect
on local agricultural systems through reduced supply of
manure (from livestock fed on forest fodder). A study carried
out in Uttarakhand, India found that the average supply of
manure to agricultural land had declined from 15
tonnes/ha/year in 1980 to 9 tonnes/ha/year in 2010. As a
result, the productivity of agriculture had declined by nearly
125 kg/ha (25%). Deforestation has accelerated the process
of soil erosion due to increased runoff, and the deforested
slopes have become highly vulnerable to slope failures and
landslides contributing to the degradation of arable land and
declining food production (Tiwari and Joshi 2012b).
Depletion of forests has also resulted in reduced availability
and consumption of edible wild plant species and fruit in
mountain areas.

The increase in prolonged droughts is also contributing to
the degradation of rangelands and pastures by reducing
vegetation cover and exposing soil, resulting in reduced
livestock productivity and further impoverishment of pas-
toral communities (Afzal et al. 2008).
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9.3.10 Hindrances to Internal Food Movement
and Cross-Border Trade

Since mountain regions are highly dependent on the plains
for food, unrestricted flow of food is critical. However, there
are some constraints on internal movement of food and
cross-border trade in the HKH that are hindering efforts to
achieving food and nutrition security. The constraints
include high transportation costs and hazards such as land-
slides and floods which restrict movement from the plains to
the mountains. The high transportation costs lead to higher
prices for food items in the mountains, often three to four
times as high as for the same items in the plains. The prices
of essential food commodities such as pulses, wheat flour,
and rice, increased tremendously between 2005 and 2015,
reducing the access to adequate food. The food purchasing
power of rural people in Uttarakhand decreased by 30–35%
over this period, exacerbating food insecurity, and poor and
socially marginalized communities either stopped or drasti-
cally reduced their purchase of nutritious food products
(Tiwari and Joshi 2012b). In Pakistan, the interprovincial
movement of food is sometimes halted due to the internal
food demand of food-producing provinces (Box 9.3). While
food trade and movement between the HKH countries is
sometimes affected by economic and geopolitical events,
again with serious implications for food and nutrition
security as the disruptions induce food shortages and price
hikes in the mountain areas (Box 9.4).

Box 9.3 Interprovincial movement of food in
Pakistan
In Pakistan, provincial governments sometimes restrict
the movement of food to other provinces if provincial
production is only sufficient for local consumption. In
2014, the Food Department of Sindh Province banned
the interprovincial movement of wheat flour to
Balochistan and Punjab in order to fulfil the local
requirements in Sindh (The Nation 2014a). The Pun-
jab government also imposed a ban on the inter-
provincial movement of wheat in 2014 to achieve its
wheat procurement target (a repeat of the ban in 2003
and 2004 [Dawn 2004]); the pace of procurement was
far below the wheat procurement target of 4 million
tonnes set by the provincial government (The Nation
2014b). These bans on food movement resulted in
food shortages and price hikes in the wheat-
demanding provinces, particularly in the mountains.
Gilgit-Baltistan and adjacent mountain regions have

suffered severely in terms of food availability and
accessibility amidst such restrictions and legal
constraints.

Box 9.4 Constraints to cross-border food trade
Food trade between the HKH countries is sometimes
constrained by changes in bilateral diplomatic rela-
tionships. For example, the movement of food and
non-food items from India to Nepal was affected
during the last quarter of 2015 due to political unrest
and road blockade in the Terai belt, resulting in food
and nutrition vulnerability in remote mountain areas as
basic food items, medicines, and cooking fuel became
unavailable (WSJ 2015). There is some evidence that
food movement from Pakistan to Afghanistan is also
occasionally affected due to changes in bilateral rela-
tionships. In May 2016, the Torkham border between
these two countries was shut, resulting in stoppage of
trade of food and non-food items (Aljazeera 2016).
A regional mechanism is needed to ensure that bilat-
eral diplomatic relationships between countries do not
affect the cross-border movement of food items in
order to avoid food crises.

9.3.11 Inadequate Access to Improved Drinking
Water, Sanitation, and Hygiene

Nutritional status is strongly influenced by access to ade-
quate quantity and quality of water, as well as to sanitation.
Water and sanitation are critical for healthy lives, but despite
many efforts, access to safe drinking water and sanitation is
still limited in the HKH (Table 9.9). Except in Bhutan, a
significant portion of the population in the HKH countries
depends on unimproved and unsafe water sources. The sit-
uation is quite serious in Afghanistan, where 45% of the
population still use unsafe water, and in Myanmar, where
19% of the population use unsafe water.

A large part of the population in the HKH is also deprived
of improved sanitation facilities (Table 9.9), especially in
Afghanistan where more than half of the population have no
or unimproved sanitation facilities. Open defecation also
remains common in many countries; and is the common
practice for 30% of the population in the mountains of India
and Nepal and 23% in Pakistan.
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Water and sanitation are linked to human health and
nutrition. Inadequate access to safe drinking water and poor
hygiene may lead to water-borne and infectious diseases,
which can seriously affect food absorption
(Pinstrup-Andersen 2009). It is the poor who do not have
capacity to invest in water and sanitation, and they suffer the
most in relation to water-borne diseases and malnutrition.

9.3.12 Inadequate Recognition of Mountain
Specificities in Existing Policies
and Programmes

All the HKH countries have been pursuing policies and
programmes aimed at achieving food and nutrition security.
Although these policies have contributed to increased food
production in the plains areas, poor understanding and
inadequate recognition of mountain specificities means that
they have been less effective in achieving food and nutrition
security in the mountains. There is limited investment in
research and development on mountain crops particularly on
traditional nutritional crops. As a result, their productivity
has remained low compared to that of rice and wheat.
Research on traditional crop varieties has largely been
neglected by both national and international research agen-
cies and traditional crops have been deprived of the devel-
opment of improved varieties (Padulosi et al. 2012).
Moreover, the limited understanding of the different con-
straints and opportunities faced by mountain communities
due to the specific biophysical environment and
socio-economic conditions has resulted in a tendency to use
a one-size-fit-all approach to plains and mountain areas (Sati
2015; Ghosh and Sharma 2016). Detailed analysis of exist-
ing policies and programmes is beyond the scope of this
assessment; however, the following provides a brief
country-wise overview of some of the most relevant policies

and programmes with implications for food and nutrition
security in the mountain areas, starting with India which has
one of the more extensive systems.

India has the world’s largest social security system and
has been implementing a number of food safety programmes
including providing subsidized food to poor and vulnerable
people through a public distribution system and fair price
shops. Although the public distribution system has played a
great role in improving household food security in the plains,
these programmes have had little impact on improving food
and nutrition security in mountain areas due, among others,
to insufficient infrastructure, high transportation costs, and
poor targeting (Dame and Nüsser 2011; Sati 2015; Ghosh
and Sharma 2016). The cost of transporting food to remote
mountain areas can be prohibitively high, and weak trans-
portation facilities and poor information exchange between
mountain communities and administrative centres in the
lowlands often hinder the delivery of subsidized food to
remote mountain areas (Sati 2015). A recent study in North
East India (Mizoram) found that a large number of house-
holds were dissatisfied with the way the fair price shops
functioned; of 16 fair price shops, only five were functioning
regularly (Sati 2015).

Moreover, the focus of the public distribution system is
on meeting calorie targets with less attention paid to nutri-
tional diversity. The aim of the National Food Security Act
(NFSA) of India is to provide rice and wheat to low income
groups (i.e., people below the poverty line). It does not
address the issue of nutrition insecurity by providing diverse
food items such as pulses and other traditional food grains,
or fruit and vegetables (Burchi et al. 2011; Beddington et al.
2012). The NFSA seems to target eradication of hunger but
not malnutrition. Providing only wheat and rice at subsidized
prices does not address micronutrient deficiency or hidden
hunger and can be counterproductive, as farming households
often give up cultivation of nutritious NUS such as millet,

Table 9.9 Access to safe drinking water and sanitation

Country/region Source of drinking water (%) Sanitation facilities (%)

Improved Unimproved Improved Not improved

Piped to
premises

Other Surface
water

Other Individual Shared Unimproved Open
defecation

Afghanistan 12 43 6 39 32 12 43 13

Bhutan 58 42 0 0 50 28 20 2

Myanmara 8 73 5 14 80 12 4 4

Nepal 24 68 2 6 46 18 4 32

Mountain states India – 87 – 13 43 2 23 32

Mountain provinces/administrative
units Pakistan

37 48 10 5 61 8 7 23

aNo mountain specific data for Myanmar available; national level data used as a proxy
Source Rasul et al. (2016); MoNPED and MoH (2011); WHO-UNICEF (2015); UNICEF and PBS (2011)
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barley, and sorghum due to the availability of subsidized
wheat and rice, as reported by Dame and Nüsser (2011) in
Ladakh. Further, the national food grain sector will have to
grow by 3.8% annually to meet the quantity of food grain
required under the NFSA, either through increased produc-
tion or increased imports (Sengupta and Mukhopadhyay
2016). If India chooses to increase domestic production of
rice and wheat, land use patterns are likely to change and a
significant proportion of the area under cultivation of crops
such as pulses, vegetables, fruit, and traditional crops could
be allocated to rice and wheat. It is likely that traditional
food crops would be most affected. Another important aspect
of food and nutrition insecurity in the mountain areas in
India is the inefficiency of food grain procurement, trans-
portation, and distribution via the Central Pool by the Food
Corporation of India (Likhi 2014). In the past, food grain
under the public distribution system failed to reach the tar-
geted beneficiaries owing to the lack of proper identification
of recipients and mismanagement of subsidized food grain at
various layers of distribution.

At the same time, there are a number of promising
institutional innovations taking place in India that aim to
stabilize food supplies and ensure food availability during
seasonal shortfalls. For example, Uttarakhand is establishing
local grain banks to create buffer stocks against seasonal
shortfalls; the banks store food at village level and are
managed by trained women from the community. House-
holds in need can borrow from the banks during the lean
season, paying the cost of interest on the loan, and return the
loaned amount after the next harvest. So far, 55 grain banks
have been set up in food-insecure villages in the state
(Ghosh and Sharma 2016).

India is a large country with great variation in ecology
and topography, and the drivers and level of poverty across
the plains, mountains, and deserts vary significantly. Hence,
a single solution with uniform policy instruments (like the
NFSA) may not be suitable for attaining sustainable food
and nutrition security across all regions (Pingali et al. 2017;
Landy 2017).

In Afghanistan, the Public Nutrition Policy and Strategy
(PNPS) 2009–13 set objectives to increase awareness about
nutrition, reduce micronutrient deficiencies, improve health
care, and ensure that responses to treat or prevent moderate,
acute, and/or chronic malnutrition are timely and appropriate
(GoA 2009). The PNPS focused on the supplementation of
key micronutrients rather than a sustainable solution through
balanced diets. The policy draft does not plan to diversify
agriculture systems, despite the huge potential for this.

In Bangladesh, the government supports communities in
the Chittagong Hill Tracts (CHT) through the Food Ration
Programme, providing 30 kg of rice per family per month at
a cost of 10 Bangladeshi taka per kg. The National Food
Policy (2006) and the National Food Policy Plan of Action

(2008–15) do not, however, suggest specific strategies to
promote sustainable agriculture or non-agricultural income
opportunities in the region. The CHT is endowed with
immense biological, cultural, and environmental resources,
but the area remains one of the most disadvantaged and
vulnerable in the country and lags behind in almost all key
development indicators. The food and nutrition security
scenario is weaker in the CHT than in the rest of the country;
overall agricultural production is low and requires special
attention in future policies and programmes (Rasul 2015).

Food and nutritional security is a national priority for the
Bhutanese government. Food security in Bhutan has
improved over the years due to land and food acts imple-
mented under the government’s Vision 2020 and the
National and Nutrition Security Policy of Bhutan 2012.
Although Bhutan has very limited arable land (8% of total
land), subsistence agriculture and crop diversification are
very common resulting in greater food security at the
household level (Tobgay 2005). Food and nutritional secu-
rity at national level mostly depends on imports. Future
challenges for food security could come from conversion of
the limited productive agricultural land into residential land,
loss of productivity, increased reliance on imported food,
and loss of food diversity in the local food system (Ura and
Kinga 2004). Studies have highlighted Bhutan’s vulnera-
bility to these in the context of future food security and
policy directions (De Janvry and Sadoulet 2008).

Food production, distribution, and marketing systems are
relatively better in China. Recently, China announced its
National Programme for Food and Nutrition (2014–20) to
further improve the food supply, facilitate balanced nutri-
tion, and coordinate food production and consumption. The
aim is to improve the overall health of all Chinese people
and lay a solid foundation for building China into a mod-
erately prosperous society (GoPRC 2014). However, the
policies and programmes do not suggest separate policy
steps for mountain areas, nor do they address standards for
food and nutrition intake for different groups of people
(based on age, occupation, and gender).

In Myanmar, a National Plan of Action for Food and
Nutrition was formulated in 1994, but the prevalence of food
and nutrition insecurity remains very high, particularly in
mountain areas such as northern Rakhine, Chin, Kachin, and
Shan. Food deprivation is inherently linked to issues related
to land entitlement, poor agricultural roads and other
infrastructure, technology transfer, markets, and even stor-
age facilities (Pedersen 2014).

Nepal has a Multi-sector Nutrition Plan (MSNP) 2013–
2017, and a Food and Nutrition Security Plan of Action 2016,
as well as various nutrition-related programmes, but a sub-
stantial proportion of the population remains food and nutri-
tion insecure. The twenty or so agriculture-related policies and
programmes have also failed to address the loss of 10–20% of
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food grain due to poor handling and lack of proper storage
facilities (Bhandari et al. 2015), and virtually no policies or
programmes have region-specific (plains, hills, and moun-
tains) measures. Many hill and mountain areas are suitable for
the production of nutritionally rich cereals like maize, millet,
barley, and sorghum, as well as other high nutrition crops, but
as a result of inadequate supporting mechanisms, farmers do
not choose to grow them. The mid- and far-western mountain
regions are more food insecure than others owing to their
remoteness with poor road networks and poorly developed
markets. There is no specific provision such as ration cards for
the food insecure population (FAO/Nepal 2010). The gov-
ernment provides food grain in the form of food-for-work
programmes with support from the World Food Programme
(WFP) and other development partners, but this type of
assistance has only increased the dependence of people on
food aid, which in the long run is detrimental to food security.
Food safety nets such as the Nepal Food Cooperation
(NFC) supply cereals and pulses to food insecure areas in
Nepal, and there are programmes to provide subsidies on
fertilizers, seeds, and transportation of agricultural inputs. The
private sector is also involved in distribution of agricultural
inputs and services. For example, the Nepal Seed Company
supplies improved varieties of crop seeds, the Agriculture
Inputs Company supplies subsidized chemical fertilizers, and
recently,financial institutions have started providing livestock
and crop insurance services. Despite many efforts and an
overall increase in calorie intake, stunting and underweight
have remained high in mountain areas relative to the national
average (Rasul et al. 2018). Development interventions have
been less effective in many remote districts, and these regional
disparities, coupled with social discrimination against women
and other marginalized groups, have remained a major chal-
lenge to improving food and nutrition security inmany hill and
mountain areas.

Pakistan has made significant progress in wheat, rice, and
livestock production over the years (ASP 2012). The
national Food Security Policy has not yet been implemented,
but the country has a number of food and nutrition security
programmes implemented by various ministries. Pro-
grammes like school food, safe motherhood, and child
nutrition implemented by the provincial education and health
departments with the assistance of WFP, WHO, UNICEF,
and UNESCO have been providing assistance to approxi-
mately two million households. Pakistan has placed greater
emphasis on addressing the supply side of food security,
focusing specifically on maintaining wheat self-sufficiency.
The government procures wheat from farmers through the
Pakistan Agricultural Storage and Services Corporation Ltd.
and bears the cost of storage, handling, and other incidentals.
The wheat is then resold through government-owned ‘utility
stores’ at a subsidized rate, together with other subsidized
food items such as sugar and oil. Highly subsidized wheat

and wheat flour are supplied to some mountain areas such as
Gilgit-Baltistan. There are two big challenges to food and
nutrition security in Pakistan. First, all programmes have
focused on selected food items such as wheat, rice, poultry,
and sugarcane, in terms of input supply, support prices, and
market mechanisms. Second, the production costs of agri-
cultural commodities are very high, which has led to high
consumer prices, even with subsidies. The high levels of
poverty in vulnerable areas like the mountains mean that
people do not have sufficient purchasing power even for
subsidized food items, which again leads to higher food and
nutrition insecurity (Hussain and Routray 2012).

There is a need in all the HKH countries to address the
specific circumstances of mountain regions in the national
agenda and establish specific policy instruments for food
security in mountain regions that reflect the vulnerability
resulting from the specific climatic, environmental, and
socioeconomic conditions. Some countries such as Bangla-
desh, Myanmar, Nepal, and Pakistan are also in the process
of implementing national zero hunger initiatives. These
initiatives also need a mountain-specific and nutrition sen-
sitive perspective.

9.4 Potentials and Emerging Opportunities
in the Mountain Areas

Although there are several challenges to overcome, there is a
wide range of opportunities and potentials that could be
tapped to achieve sustainable food and nutrition security in
the mountains of the HKH. The main possibilities are
summarized in Table 9.10 and discussed in more detail in
the following sections.

9.4.1 Tapping the Benefits of Local Food
Systems

Integrating NUS such as barley, sorghum, millets, buck-
wheat, pulses, and beans into local food systems will reduce
the climatic and economic risks associated with dominant
cereals such as wheat, fine rice, and maize, and cash crops.
NUS are richer in micronutrients (Table 9.11) and more
resilient to climate stresses (Padulosi and Hoeschle-Zeledon
2004). Dominant cereals and cash crops (food and non-food)
are often more input intensive and susceptible to crop fail-
ure, seasonality, price shocks, and market forces, and can
constitute an unadvisable level of risk for poor farmers
(Tulachan 2001; Jenny and Egal 2002; ICIMOD 2008). In
addition to diversification of food production, the range of
food products prepared from NUS could also be increased to
make them more inviting and to improve market demand
(Adhikari et al. 2017).
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NUS offer a good option in terms of bringing a balance to
local food systems and improving farmers’ income provided
proper value chains are developed for these crops. In recent
years, increased dependence on external food crops and
processed snacks and drinks in place of NUS has made
mountain people more vulnerable to food and nutrition
insecurity. Price shocks in food-producing areas and natural

disasters (such as floods and landslides) may result in
restricted food supplies and price hikes. Strengthening
local food systems by promoting NUS can help improve the
stability of local food supplies and reduce dependence
on external food items. In some cases, they can also gen-
erate income from increased demand in local markets
(Fig. 9.10).

Table 9.10 Opportunities and potential for food and nutrition security

Area of opportunity Potential improvements Dimensions of food and nutrition
security likely to improve

Potential of local food systems • Improved food production
• Improved food production diversity and dietary diversity
• Improved farm income

• Food availability
• Food utilization
• Food accessibility

Potential of local breeds of
livestock

• Improved livestock production, conducive to improved food
supply and income

• Food availability and
accessibility

Potential for vegetables, fruit, nuts,
and tea

• Improved production of vegetables, fruit, and nuts
• Improved production diversity
• Improved farm income

• Food availability
• Food utilization
• Food accessibility

Potential for efficient use of natural
resources

• Improved watershed and springshed management and improved
use of water from springs, snowmelt, and glaciers

• Improved rangeland management
• Improved production of non-timber forest products (NTFPs),
conducive to improved income

• Food availability
• Food availability
• Food accessibility

Non-farm income opportunities:
tourism, handicrafts, and others

• Improved income • Food accessibility

Productive use of remittances • Improved income and purchasing power for diverse food items
• Improved livelihoods
• Improved adaptive capacity to climate change

• Food accessibility and
utilization

• Food availability and health
status

• Food availability

Prospects for regional connectivity • Improved food trade • Food availability

Table 9.11 Nutritional value of neglected and underutilized food crops

Crop Botanical name Nutritive value per 100 g

kcal Protein
(g)

Dietary fibre
(g)

Thiamine
(mg)

Riboflavin
(mg)

Calcium
(mg)

Iron
(mg)

Zinc
(mg)

Amaranthus (seed,
black)

Amaranthus
cruentus

356 14.6 7.0 0.0 0.0 181.0 9.3 2.66

Pearl millet Pennisetum
typhoideum

348 11.0 11.5 0.3 0.2 27.4 6.4 2.76

Barley Hordeum vulgare 316 10.9 15.6 0.4 0.2 28.6 1.6 1.50

Sorghum Sorghum vulgare 334 10.0 10.2 0.4 0.1 27.6 4.0 1.96

Quinoa Chenopodium
quinoa

328 13.1 14.7 0.8 0.2 198.0 7.5 3.31

Little millet Panicum miliare 346 10.1 7.7 0.3 0.1 16.1 1.3 1.82

Foxtail millet Setaria italica 332 8.9 6.4 0.3 0.2 15.3 2.3 1.65

Finger millet Eleusine coracana 321 7.2 11.2 0.4 0.2 364.0 4.6 2.53

Maize (dry) Zea mays 334 8.8 12.2 0.3 0.1 8.9 2.5 2.27

Wheat (whole) Triticum aestivum 322 10.6 11.2 0.5 0.2 39.4 4.0 2.85

Rice (raw, milled) Oryza sativa 356 7.9 2.81 0.05 0.05 7.49 0.65 1.21

(Source Longvah et al. 2017)
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Marketing of NUS products has improved in recent times.
For example, in Nepal, products like oatmeal, buckwheat
flour, and millet cakes can now be purchased in major
supermarkets. The demand for such products is increasing
steadily with increasing consumer awareness. NUS are
recently relabelled as ‘Future Smart Foods (FSF)’ due to
their potential for nutrition enhancement, climate change
resilience, and diversification of cropping systems. The FAO
Regional Office for Asia and the Pacific and its partners have
agreed to recognize, identify, nand promote the comple-
mentarities of NUS with existing staple crops in local food
systems (FAO 2017).

The more than 250 different types of fermented foods
linked to the diverse ethnic cultures in the Himalayan region
(Tamang 2009) also offer a potentially valuable source for
improved nutrition. These naturally fermented foods support
nutrition in a variety of ways including bio-preservation of
perishable food, bio-enrichment of food to increase

nutritional value, and health benefits such as protective and
therapeutic properties (Tamang et al. 2012).

9.4.2 Local Breed Livestock

Historically, local breeds of poultry and livestock were, and
often still are, a very important source of food for mountain
people. For example, in mountain areas such as upper Chi-
tral and Gilgit-Baltistan in Pakistan and upper Rasuwa
District in Nepal, yak and chauri (a cross breed of yak and
cow) are the main sources of milk and cheese. Similarly,
local breeds of goats and sheep are still important sources of
food security and livelihoods for many mountain people
(Rasul and Hussain 2015). Overall, the population of local
breeds of livestock has decreased over time in high elevation
areas due to changing priorities for types of livestock as well
as climate-induced degradation of rangelands and

Fig. 9.10 Cultivation of millets and local beans in Gatlang VDC,
Rasuwa District, Nepal. Households in Gatlang still depend on NUS for
both food and income; they sell NUS to local resorts and small hotels in

Guljung and Saybrubesi to prepare speciality local food for tourists
(Photo Bhuwan Thapa)
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grasslands. In particular, the population of yak is in decline
in India, Nepal, and particularly Bhutan (Wu et al. 2016).
Policies have favoured the introduction of improved breeds
in both mountains and plains, but in mountain areas these
breeds can prove more vulnerable to extreme weather con-
ditions, disease, and seasons with poor production of grass
and fodder. As with crops, local breeds are adapted to the
harsh conditions in mountains and are better integrated into
the complex mixed farming system that makes the most of
mountain resources while increasing resilience against dis-
aster. In high altitude mountains, agricultural practices can
be diversified by including traditional food crops and local
breed livestock, which can provide multiple livelihoods to
smallholder farmers and secure sustainable and diversified
food.

9.4.3 High Value Mountain Crops

Mountain areas have a huge potential for growing vegeta-
bles, fruit, nuts, and tea. In Pakistan and Nepal, for example,
mountain areas contribute substantially to the national pro-
duction of several fruits and nuts (Fig. 9.11), and in some
mountain areas of China, India, Nepal, and Pakistan, the
production of vegetables, fruit, and nuts has increased
despite the climatic and socioeconomic changes (Hussain
et al. 2016). A substantial proportion of households observed
an increase in the production of summer vegetables and fruit,
especially apples, cherries, apricots, and walnuts in the
Upper Indus basin in Pakistan; of summer potato, onion, and
vegetables in the Koshi basin in Nepal; of tea in the eastern
Brahmaputra basin in India; and of walnuts, tea, garlic,

tobacco, and sugarcane in the Salween and Mekong basin in
China. The local people attributed this increase to the
changing climate, suggesting that climate change could also
have some positive impacts on mountain agriculture.

The climatic conditions in mountain areas are conducive
for growing high-quality seed potatoes, vegetable seeds,
off-season vegetables, and medicinal plants, which is reflec-
ted in the relatively high production. There is also a huge
potential for beans, cucumber, ladyfinger, onions, peas, spi-
nach, and tomatoes (Rasul and Hussain 2015). Many moun-
tain areas make a significant contribution to the national
production of fruit and vegetables, for example mountain and
hill regions in Nepal contribute 42% of total national veg-
etable production (MoAD 2015), but there is still a huge
potential for enhancing fruit and vegetable production and
increasing local income across the HKH. Overall, the
mountain areas of China (e.g., Yunnan Province) perform
much better than mountain areas in the other HKH countries
(Hussain et al. 2016). But Balochistan, Khyber Pakhtunkhwa,
and Gilgit-Baltistan in Pakistan already contribute substan-
tially to the national production of apples, apricots, cherries,
figs, grapes, loquats, peaches, pears, persimmons, pome-
granates, plums, walnuts, and almonds, even though the
potential is not yet fully realized. Pakistan exports several
types of fruit and nuts produced in the mountains, including
apricots, cherries, figs, plums, sloes, peaches, pine nuts, and
walnuts, and this could increase if production increases
(Rasul and Hussain 2015). Particularly in India, the mountain
states are still underutilized and their contribution to national
fruit and vegetable production is limited (GoI 2014b). There
is, for example, a huge scope for the production of apple in
Kinnaur district of Himachal Pradesh.

Fig. 9.11 Main fruits grown in
the hills and mountains of Nepal
(Source MoAD 2015)
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9.4.4 Sustainable Use of Natural Resources

Mountain areas are rich in natural resources, such as water,
forests, rangelands and pasture, biodiversity, and valuable
minerals. Sustainable mountain food security cannot be
achieved unless the productive resources and the natural
environment are conserved and access and optimal utiliza-
tion ensured.

Rangelands are a very important natural resource for
livestock production and food security in high elevation
mountain areas, particularly for pastoral communities
(Hussain et al. 2016). The substantial rangelands in the
mountains of Pakistan, for example, are vital to livestock
grazing, one of the main sources of food and income for
mountain communities (Table 9.12). Rangelands are the
main free-grazing areas for livestock in general and small
ruminants (goats and sheep) in particular. In addition, they
also provide environmental services such as carbon
sequestration, watershed management, biodiversity, and
ecotourism (Mirza et al. 2006). However, climate-induced
changes in precipitation, combined with overgrazing, are
leading to degradation of vegetation cover, deterioration of
soil, and lowered productivity for the rangelands themselves
and the livestock that feed on them. Corrective actions to
conserve and enhance the productivity, sustainability, and
ecological health of the rangeland ecosystem would signif-
icantly improve food security in the high mountains (Afzal
et al. 2008).

Forests are a direct source of food for people in some
areas, especially where access to market centres is limited.
For example, the tribal communities in Meghalaya and
Manipur states in India eat several edible plants and fruits
from the forest (Sawian et al. 2007; Gangte et al. 2013).
Non-timber forest products (NTFPs) can also play a vital role
in food security and livelihoods. The mountains of the HKH

are endowed with NTFPs, such as medicinal and aromatic
plants and honeybee products. Some mountain plants (e.g.,
seabuckthorn, wild thyme, black cumin, chamomile, and
stevia) and minerals (e.g., salajeet) are widely used for
medical purposes across the HKH (Rasul et al. 2014). In the
high elevation Skardu valley in Pakistan, 70% of the flora
and animal products used for medicinal purposes were from
wild species, and 70–80% of local people depended at least
to some extent on traditional medicines, using plants to cure
common ailments (Bano et al. 2014). Women, especially, can
play a pivotal role in preserving unique species of medicinal
and other plants if properly trained.

In the HKH, the collection, processing, and marketing of
NTFPs suffers from a variety of problems and the problems
of poor harvesting practices, poor storage, poor access to
market, and over exploitation will need to be addressed in
order to tap the full potential of NTFPs and enable mountain
communities to reap adequate benefits (Rasul et al. 2008).
According to the World Health Organization, the global
market for herbal products is over USD 60 billion (Nirali
and Shankar 2015). Although a significant portion of the
supply of raw materials for these herbal products originates
in the HKH, much of the benefit accrues to people and
places far away. There is a great potential to generate more
income locally by supporting mountain people to develop
new livelihood options and derive greater benefits from high
value products.

Mountains are also rich in water resources, such as
springs, streams, snow cover, and glaciers. These resources
are generally underutilized, and there is a vast scope to
manage them better to support diversification of agricultural
production. For example, construction of micro-irrigation
systems for glacial meltwater could provide considerable
support for agricultural diversification in Hunza and Nagar
(Pakistan). However, meltwater irrigation systems have

Table 9.12 Non-crop options for mountain food and nutrition security in Pakistan

Mountains Plains

Balochistan FATA KPK AJK GB Punjab and Sindh

Livestock Livestock heads per capita 3.7 1.8 1.0 0.9 1.1 0.8

Livestock units (LUs) per capitaa 0.6 0.4 0.3 0.2 0.2 0.3

Sheep and goats Population (‘000) 24,589 4,784 12,962 1,577 1,565 42,723

Animals per capita 3.2 1.3 0.6 0.5 0.9 0.4

Rangelands Proportion of rangelands in total
geographical area (%)

78.9 48.3 45.1 53.9 46

Forest Proportion of forest in total geographical
area (%)

4.1 13.1 11.6 9.2 4.4

% share in total revenue generated from
forest products

1.9 34.6 13.8 0.1 49.6

(Source Rasul and Hussain 2015)
aMethod for estimating LUs adapted from FAO (2005)
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unique characteristics that distinguish them from other types
of irrigation system and must be managed with care. Parveen
et al. (2015) described a very heterogeneous and unstable
situation in Hunza where communities must constantly adapt
to drying of channels due to down-wasting, shifting glacier
tongues, and sudden changes in flow patterns. Meltwater can
also be used for trout fish farming in high mountain areas.
Springs and streams are a potential source of irrigation water
in various mountain districts of Nepal and India. The most
appropriate type of small-scale irrigation system varies
across mountain ranges. Piped irrigation systems suit
mountain ranges that are steeper and more vulnerable to
landslides, while open channel systems suit less steep areas
with less chance of landslides. In dry mountain ranges such
as Gilgit in Pakistan, Mustang in Nepal, and the western part
of Himachal Pradesh in India, solar-powered irrigation
pumps may also be used to pump water from streams and
springs to upland agricultural fields.

9.4.5 Non-farm Income Opportunities: Tourism,
Handicrafts, and Others

It is difficult for mountain regions to become food
self-sufficient due to the biophysical constraints (Rasul et al.
2014). To achieve food and nutrition security, it is critical to
increase the income of farmers so that adequate food can be
purchased in accessible areas. Mountain areas have a huge
potential for non-agricultural activities. In areas with low
agro-ecological potential, in particular, non-farm income
opportunities can be promoted to help secure income and
improve purchasing power. Tourism is one of the most viable
industries in the HKH, although its full potential has not yet
been explored due to lack of know-how, as reflected in the
national policy agendas of governments in the region. Other
industriesmay grow together with the development of tourism,
especially hotel and restaurant businesses. Tourism can con-
tribute significantly to the local economy if hotels and restau-
rants promote and offer menus prepared from local NUS,
vegetables, fruit, and nuts (Adhikari et al. 2017). Without
proper planning, tourism can negatively affect the local econ-
omy and food systems, due to the excessive inflow of instant
and highly processed food items. But it also offers many
opportunities, with a huge potential for handicraft and souvenir
cottage industries (embroidery, wood carvings, shawls, blan-
kets, carpets, baskets, gemstones, and many others) if inte-
grated in tourism planning (Rasul and Hussain 2015).

9.4.6 Productive Use of Remittances

Increased out-migration is adding some challenges to
mountain agriculture by creating labour shortages and

increasing the workload on women (Hussain et al. 2016).
However, it also brings new opportunities in the form of
higher remittances. There is a huge potential to capitalize on
the remittances through effective investment in small and
medium local non-farm enterprises, agricultural develop-
ment (for example, irrigation systems, improved seed and
inputs, plantation of fruit trees, fish farming, and medicinal
and aromatic plants), and food processing. Such efforts will
also generate income opportunities for local youth, which in
turn may lower the rate of future out-migration and
strengthen food security. A study conducted in the high
mountain region of Gojal, Gilgit-Baltistan of Pakistan
showed that out-migration and remittances had a positive
impact on modernization of farming, improving livelihoods,
and achieving sustainable development in the mountains
(Benz 2016).

9.4.7 Improving Food Transportation Through
Regional Connectivity

Regional connectivity plays an important role in
cross-border trade and food transportation and food security.
Cross-border trade and transportation facilities can influence
food transportation costs and food prices (Pyakuryal et al.
2010). In Nepal, the internal transportation cost of food in
the mountain region is seven to eight times higher than that
in the plains areas (Pyakuryal et al. 2010). There can also be
marked price differences in food across borders in mountain
areas. For example, a recent study by Agarwal et al. (2017)
found that the price of various vegetables in Agartala in
Tripura, a hill state in India, was more than double that
across the border in Brahmanbaria, Bangladesh, as a result of
inadequate cross-border trade facilities (Agarwal et al.
2017). There are a number of opportunities for localized
cross-border trade between mountain communities
(Box 9.5).

Box 9.5 Localized cross-border trade
In general, trade between countries is driven by
competitiveness, comparative advantage and differ-
ences in technology, economies of scale or prefer-
ences, natural resources, climatic conditions, and in
some circumstances strategic trade policies (Nanda
2012). In mountain areas, the physical isolation of
communities due to remoteness and limited accessi-
bility is also a key determinant of localized
cross-border trade. Mountain areas, although divided
by political borders, are often logistically better con-
nected to each other than to downstream cities in their
own countries. Accessibility to main cities is further
reduced in winter and following damage caused to
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infrastructure by landslides, floods, avalanches, and
others. Localized cross-border trade could contribute
substantially to food and nutrition security, particu-
larly in stressful times, but the exchange of agriculture
and livestock goods needs to be facilitated, and if
necessary legalized, through formal mechanisms.

People living in the high elevation areas of Rasuwa
District in Nepal, for example, may have easier access
to Tibet Autonomous Region (TAR) in China for
exchange of goods and services than to market centres
in Rasuwa such as Syabrubesi and Dhunche. Farmers
in the high areas of Rasuwa grow traditional food crops
such as barley, millet, and beans, and raise livestock
such as goats, sheep, yak and chauri and could either
sell or exchange these products for other food products
with people in Tibet if cross-border arrangements were
in place. This localized trade could reduce the vulner-
ability of local communities on both sides of the border
and help improve food and nutrition security. Similar
areas can be identified along the borders of Nepal and
India, Pakistan and China, and other HKH countries.

There is also a potential for more distant cross-border
trade. A number of fruits, vegetables, handicrafts, and other
products from mountain regions of the HKH are quite
popular across the world. If incentives for trade liberalization
and market competitiveness can maintained through appro-
priate regulation, and proper value chains established that
ensure that an appropriate part of the benefits of products
accrue to the producers, then the livelihood patterns of
mountain people can be improved. For example, cherries
grown in Gilgit (Pakistan) are being exported to the Middle
East through the establishment of a well-connected and
regulated supply chain. Similarly, there is high potential for
creating supply chains for other perishable and
non-perishable commodities to a whole range of different
markets in Europe, America, the Middle East, and others.

9.5 Sustainable Food and Nutrition Security
in the Mountains: Towards a Strategic
Approach

Food and nutrition security remains a major challenge in the
HKH region. The problem is more severe in remote moun-
tain areas, where agro-ecological potential is low, accessi-
bility is poor, and market infrastructure is weak and fragile.
The majority of people live in remote rural areas and depend
heavily on agriculture for food and nutrition, but mountain
agriculture is highly vulnerable to climate change as a result
of erratic rainfall with increased floods and increased dry

spells, changing temperatures and seasons, and higher inci-
dence of pests and disease. Rapid socioeconomic and envi-
ronmental changes, including increased out-migration,
shortage of labour, limited mechanization, changing food
habits, decline of traditional nutritious crops, and depletion
of natural resources, are intensifying the challenge of
achieving food and nutrition security.

Challenges to food security in the mountains of the HKH
differ from those in the plains as a result of the constraints
imposed by harsh biophysical conditions, inaccessibility,
fragility, seasonal incomes, low economic opportunities, and
poor access to markets and other institutional services.
The HKH region needs special attention and mountain-
specific approaches to address the issues of food and nutrition
insecurity. Achieving food security and addressing malnu-
trition are fundamental to meeting the SDG-2 goals as well as
to achieving the goals of other SDGs, including ending
poverty and improving human well-being.

Sustainable food and nutrition security cannot be achieved
in the mountains without implementing a holistic approach
that works to cope with the challenges specific to the region,
while simultaneously realizing its potentials and opportuni-
ties. The HKH region needs a balanced strategy between
food self-sufficiency and market dependence that not only
encompasses a focus on enhancing production and increasing
household incomes, but also targets the improvement of rural
infrastructure for market access and food transportation. Such
a balanced strategy is laid out below.

9.5.1 Location-Specific Approach

The type and level of challenges and opportunities vary
across the mountain areas in the HKH due to differences in
the ecological and environmental conditions and in access to
institutional services. Given the heterogeneity and diversity,
formulating strategies for food and nutrition security requires
developing a location-specific approach, that takes the eco-
logical and environmental conditions into account and con-
siders access to markets, information, and other institutional
services. The mountain areas of the HKH can be divided
hypothetically into four classes in terms of agro-ecological
potential and access to markets, information, and institu-
tional services; area-specific strategies for these classes are
presented in Table 9.13.

In areas with high agro-ecological potential and good
access to markets and services, the focus should be on
exploiting existing potential as much as possible through
land-use intensification, efficient water use, improved adap-
tations to climate change, crop diversification, development
of commercial dairies, and growing of cash crops that offer
higher incomes. Private investment in production and
post-harvest facilities should be encouraged. In areas with
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high agro-ecological potential but poor access to markets
and services, the focus should be on removing marketing
constraints and developing infrastructure and institutional
support to help exploit existing potential both optimally and
sustainably. In areas with low agro-ecological potential
but good access to markets and services, strategies should
focus on better use of existing facilities to promote local
breed livestock and non-farm activities, and provision of
economic incentives and appropriate regulations to support
sustainable use and management of resources. In areas with
low agro-ecological potential and poor access to markets
and services, subsistence use of resources and facilitation of
out-migration should be targeted to reduce dependence on

local resources and ensure food security. Agricultural
extension services and incentive mechanisms need to be
structured accordingly in the different areas.

9.5.2 Developing Local Food Systems

A few general recommendations can be made in addition to
the area-specific approaches suggested above which may
apply to all four classes of mountain area. The first is to
strengthen local food systems, which is very important for
improving the diversity and quantity of local food produc-
tion and reducing the dependence on food from outside the

Table 9.13 Area-specific approaches based on agro-ecological potential and access to markets, information, and institutional services

Agro-ecological
potential and
suitability

Access to markets, information, and institutional services

Good Poor

High Areas with high potential and good access to markets
and services
• Promote intensive food production (where possible
multiple cropping), horticulture, and commercial dairy
and poultry farming

• Enhance support for high value cash crops, e.g., fruit,
nuts, tea, and vegetables

• Integrate traditional food crops, e.g., millets, barley,
beans, local maize, in cropping systems, particularly in
areas above 2000 masl

• Promote resilient crop varieties and adaptation measures
in areas with higher climate change impacts

• Establish fruit processing and storage facilities
• Encourage private investment in irrigation, fish farming,
renewable energy, land management, storage, and the
agro-processing industry through institutional support

• Improve supply of inputs, credit, insurance facilities, and
environmentally-friendly machinery (e.g., solar powered
pumps) for agriculture

• Encourage spring water management in hills and low
mountains, and snowmelt/glacial melt water
management in high mountain ranges

• Provide incentives for overseas workers to invest
remittances in small and medium agribusiness in
mountain areas

• Encourage women as entrepreneurs/managers in
agriculture business

Areas with high potential but poor access to markets
and services
• Improve marketing, storage and transport facilities,
information systems, and extension and credit services
for fresh fruit, nuts, dried fruit, vegetables, and livestock
products

• Strengthen local food systems with a focus on NUS
• Extend institutional support to promote traditional food
crops and support value chain development

• Improve transportation facilities, ICT access, and others
• Promote high-value non-perishable agricultural products
such as pulses, medicinal plants, and honey

• Develop infrastructure to enable utilization of the
mountains’ high agro-ecological potential

• Promote livestock and livestock products
and by-products

• Improve credit, extension, and insurance facilities for
livestock

Low Areas with low potential but good access to markets
and services
• Promote local products such as crafts (e.g., woodcarving,
shawls, carpets, caps) and services for markets

• Promote conservation technologies that enhance
agricultural potential and utilize local niches and provide
incentives for conservation

• Encourage agroforestry, tree farming for timber and
NTFPs, and medicinal plants

• Develop local off-farm employment opportunities to
reduce outmigration

• Encourage local breeds of livestock such as yak, goats,
and sheep (mainly pastoralism) in high mountain ranges
(>2500 masl)

Areas with low potential and poor access to markets
and services
• Provide incentives for conservation and sustainable use of
resources and develop mechanisms for payments for
ecosystem services

• Establish institutional mechanisms to supply subsidized
food items

• Encourage non-farm activities, e.g., tourist guides,
resorts, hotels, and handicrafts

• Promote subsistence agriculture with zero-tillage, mixed
cropping, and livestock production

• Promote ecotourism and recreation
• Develop and harness environmental services

Adapted from Rasul et al. (2014)
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region. It may not be possible to achieve complete food
self-sufficiency in mountain areas due to land and environ-
mental constraints, but revitalizing the local food systems
will reduce the dependence on external food supplies.
Emphasis should be placed on nutrition-rich traditional crops
(NUS) and hygienic processing of value-added products.
Steps should be taken to enhance nutritional knowledge
about NUS among both farmers and consumers, to build
farmers’ capacity for NUS production and value addition,
and to establish community seed banks. Formal guidelines
could also be given to local hotels and resorts in tourist areas
to help them include food items prepared from traditional
food crops in their menus. This will enhance the demand for
traditional food products and augment income for NUS
farmers. Efforts are also needed to promote organic agri-
culture and establish a participatory guarantee system to
support marketing of organic products, and to strengthen
support for livestock production. Technical assistance and
institutional support need to be strengthened to increase
livestock productivity and improve rangeland management
in order to improve the food security of livestock-dependent
communities. Bio-fortification of selected cereal crops could
be considered to meet micronutrient needs, where
appropriate.

9.5.3 Strengthening the Agricultural Marketing
System and Infrastructure

Local infrastructure and the agricultural marketing system
need to be strengthened to reduce crop loss and vulnerability
to food insecurity. Approaches include the use of ICTs such
as mobile telephones, local FM radio, e-information systems,
and other mechanisms to improve farmers’ access to market
information, and improving processing, storage, and distri-
bution systems to reduce post-harvest food losses (also linked
to SDG 12). Local food storage facilities such as community
food banks could be established to avoid seasonal food
shortfall in high elevation areas where snowfall or hazards
can result in physical isolation. Export competitiveness needs
to be enhanced through strengthening of technical support
and making financial assistance available to improve the
production of organic products, and processing, packaging,
and marketing. Special incentives and support might be given
to transporting high value perishable products that are in high
demand in export markets. Attention needs to be paid to
establishing a mechanism for cross-border food trade and
internal movement of food products to facilitate food trade
across borders. It is also necessary to formalize cross-border
localized trade/food exchange between border communities
with limited access to market centres in their respective
countries, particularly during the winter and monsoon sea-
sons and after natural disasters.

9.5.4 Managing Water Resources and Other
Ecosystem Services

Forests, rangelands, and water resources are an integral part
of the livelihood and food security of mountain people. They
provide food, wood, fodder, fuel, medicine, water, and many
more goods and services. Mountain watersheds need to be
properly managed in order to cope with climate-induced
water stresses and ensure the continued flow of water and
other ecosystem services to downstream areas. Wherever
possible, hill irrigation systems could be developed in the
mountains to capitalize on the potential of water from
springs, snowmelt, and glaciers. In addition, appropriate
incentive mechanisms, such as payments for ecosystem
services and access to benefit sharing of genetic resources,
need to be developed to encourage mountain communities to
use and manage the genetic resources and watersheds sus-
tainably. As we have argued elsewhere (Rasul 2010, 2014),
mountain communities also deserve special attention and
some compensation for the ecosystem services they provide
to downstream through water and ecological services, and
their effects on food production in the plains. Efforts need to
be made to engage communities in natural resource man-
agement, including water, irrigation, forests, and rangelands.

9.5.5 Promoting Rural Non-farm Economic
Opportunities

Rural non-farm economic opportunities, such as
wage-earning activities, self-employment in commerce,
manufacturing, and small businesses involving handicrafts,
tourism, and services, are an important source of income for
farmers and rural mountain households. Rural non-farm
income can be an important part of household income and
helps to secure nutrition status as it allows greater access to
food. This income may also help to slow rapid or excessive
urbanization as well as degradation of natural resources
through overexploitation. All possible non-farm income
opportunities should be encouraged and supported through
institutional mechanisms, including capacity building and
vocational training. Efforts could be made to involve local
government institutions and the private sector to improve the
productive use of remittances as investment in local areas,
which can generate further income opportunities and con-
tribute to food security.

9.5.6 Strengthening Knowledge on Nutrition,
Child Care, and Food Preparation

Improved knowledge of general health, child care, maternal
health, improved drinking water, sanitation and hygiene,
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food safety, and food preparation can help to improve the
nutritional status of mountain people. It would be beneficial
to establish a large-scale training programme for women in
the preparation of nutritious diets and to promote ethnic
Himalayan fermented food. Food and water can carry
infectious agents; thus, increasing knowledge about them
and improving practices for the safe handling, storage, and
cooking of food is also important to reduce risk of food and
waterborne diseases. Nutrition education should be included
in the curriculum in primary and secondary schools, and
special efforts should to be made to empower women, as
their knowledge and position in decision-making will
improve the nutrition status of children and families.

9.5.7 Strengthening Social Safety Nets
for Remote Mountain Areas and Poor
and Vulnerable Groups

At present, social safety net program includes mostly rice
and wheat commodities. Pulses, millets, and other NUS
could be introduced into public (food) distribution systems
to improve the nutritional quality of the food provided.
Introduction of a minimum support price for nutrition rich
mountain crops need to be considered.

References

Aase, T. H., Chaudhary, R. P., & Vetaas, O. R. (2009). Farming
flexibility and food security under climatic uncertainty: Manang,
Nepal Himalaya, AREA. Royal Geographical Society (with The
Institute of British Geographers). 1–11. https://doi.org/10.1111/j.
1475-4762.2009.00911.x.

Adhikari, L., Hussain, A., & Rasul, G. (2017). Tapping the potential of
neglected and underutilized food crops for sustainable nutrition
security in the mountains of Pakistan and Nepal. Sustainability,
9(2), 291. https://doi.org/10.3390/su9020291.

Afzal, J., Ahmed, M., & Begum, I. (2008). Vision for development of
rangelands in Pakistan: A policy perspective. Quarterly Science
Vision 14(1): 53–58.

Agarwal, T., Biswas, S., Chattopadhyay, S., & Nath, P. (2017) Con-
sumer gains from trade a case study on promoting trade between
Bangladesh and Tripura, India in specific agricultural commodities.
Discussion Paper. Jaipur, India: CUTS International.

Ailikun. (2015). Climate projection for Nainital (India) and Panchkhal
(Nepal) by RMIP products. In: Public Symposium: Addressing the
Fate of Himalayan Sourced Rivers in the Context of Climate
Change: Perspectives from China, Nepal, India, Bangladesh and
Bhutan, Australian National University, Canberra, Australia.

ALCS. (2014). Chapter 7: Food Security. Afghanistan living conditions
survey 2013–14. Central Statistics Organization, Islamic Republic
of Afghanistan. Retrieved from http://cso.gov.af/Content/files/
ALCS/FOREWORD%20and%20acknowledgments.pdf.

Aljazeera. (2016, May 12). Border fencing escalates
Pakistan-Afghanistan tension. Retrieved from http://www.
aljazeera.com/news/2016/05/border-fencing-escalates-pakistan-
afghanistan-tension-160512135324053.html.

AMS. (2010). Afghanistan mortality survey. Central Statistics Organi-
zation (CSO) Afghanistan, A joint work of USAID, Ministry of
Public Health (Afghanistan), WHO, UNICEF, JNFPA and Indian
Institute of Health Management Research Jaipur (India). Retrieved
from https://dhsprogram.com/pubs/pdf/fr248/fr248.pdf.

Apetrei, C. (2012). Food security and millet cultivation in Kumaon
region of Uttarakhand. Research report for gene campaign, New
Delhi, India. Retrieved from http://genecampaign.org/wp-content/
uploads/2014/07/FOOD_SECURITY_AND_MILLET_CULTIVA
TION.pdf.

ASP. (2012). Agricultural statistics of Pakistan 2011–12. Ministry of
National Food Security and Research (Economics Wing), Govern-
ment of Pakistan, Islamabad. Retrieved from http://www.irispunjab.
gov.pk/StatisticalReport/Land%20Utilization%20and%
20Agricultural%20Statistics/AGRICULTURAL%20STATISTICS
%20OF%202011-12.pdf.

Atreya, K., Johnsen, F. H., & Sitaula, B. K. (2012). Health and
environmental costs of pesticide use in vegetable farming in Nepal.
Environment, Development and Sustainability, 14(4), 477–493.
https://doi.org/10.1007/s10668-011-9334-4.

Awasthi, I. C. (2016). Disaster management in mountain economy—A
case of Uttarakhand State of India. Paper prepared for Tenth
Annual Himalayan Policy Research Conference 2015. Himalayan
Research Papers Archive, 9 (1). Retrieved from http://
digitalrepository.unm.edu/hprc/2015/papers/9/.

Bandyopadhyay, J., & Perveen, S. (2008). The interlinking of Indian
rivers: questions on the scientific, economic and environmental
dimension of the project. In M. M. Q. Mirza, A. U. Ahmed, & Q.
K. Ahmad (Eds.), Interlinking rivers in India: Issues and concern
(pp. 53–76). Abingdon, UK: Taylor and Francis.

Bano, A., Ahmad, M., Hadda, T. B., Saboor, A., Sultana, S., Zafar, M.,
et al. (2014). Quantitative ethnomedicinal study of plants used in the
Skardu valley at high altitude of Karakoram-Himalayan range,
Pakistan. Journal of Ethnobiology and Ethnomedicine, 10(43), 1–17.

Beddington, J. R., Asaduzzaman, M., Fernandez, A., Clark, M. E.,
Guillou, M., Jahn, M. M., et al. (2012). Achieving food security in
the face of climate change. Final report from the Commission on
Sustainable Agriculture and Climate Change. Retrieved from
https://cgspace.cgiar.org/bitstream/handle/10568/35589/climate_
food_commission-final-mar2012.pdf.

Behera, R. N., Nayak, D. K., Andersen, P., & Måren, I. E. (2016). From
jhum to broom: Agricultural land-use change and food security
implications on the Meghalaya Plateau, India. Ambio, 45(1), 63–77.
https://doi.org/10.1007/s13280-015-0691-3.

Benz, A. (2016). Framing modernization interventions: Reassessing the
role of migration and translocality in sustainable mountain devel-
opment in Gilgit-Baltistan, Pakistan. Mountain Research and
Development, 36(2), 141–152. https://doi.org/10.1659/mrd-journal-
d-15-00055.1.

Bhandari, G., Achhami, B. B., Karki, T. B., Bhandari, B., & Bhandari,
G. (2015). Survey on maize post-harvest losses and its management
practices in the western hills of Nepal. Journal of Maize Research
and Development, 1(1), 98–105.

Burchi, F., Fanzo, J., & Frison, E. (2011). The role of food and nutrition
system approaches in tackling hidden hunger. International Journal
of Environmental Research and Public Health, 8(2), 358–373.
https://doi.org/10.3390/ijerph8020358.

CBS. (2014). Statistical pocket book of Nepal 2014. Kathmandu, Nepal:
Central Bureau of Statistics, National Planning Commission Secre-
tariat, Government of Nepal. Retrieved from http://cbs.gov.np/image/
data/Publication/Statistical%20Pocket%20Book%202014.pdf.

Clouse, C., Anderson, N., & Shippling, T. (2017). Ladakh’s artificial
glaciers: Climate-adaptive design for water scarcity. Climate and
Development, 9(5), 428–438. https://doi.org/10.1080/17565529.
2016.1167664.

9 Food and Nutrition Security in the Hindu Kush Himalaya … 333

http://dx.doi.org/10.1111/j.1475-4762.2009.00911.x
http://dx.doi.org/10.1111/j.1475-4762.2009.00911.x
http://dx.doi.org/10.3390/su9020291
http://cso.gov.af/Content/files/ALCS/FOREWORD%20and%20acknowledgments.pdf
http://cso.gov.af/Content/files/ALCS/FOREWORD%20and%20acknowledgments.pdf
http://www.aljazeera.com/news/2016/05/border-fencing-escalates-pakistan-afghanistan-tension-160512135324053.html
http://www.aljazeera.com/news/2016/05/border-fencing-escalates-pakistan-afghanistan-tension-160512135324053.html
http://www.aljazeera.com/news/2016/05/border-fencing-escalates-pakistan-afghanistan-tension-160512135324053.html
https://dhsprogram.com/pubs/pdf/fr248/fr248.pdf
http://genecampaign.org/wp-content/uploads/2014/07/FOOD_SECURITY_AND_MILLET_CULTIVATION.pdf
http://genecampaign.org/wp-content/uploads/2014/07/FOOD_SECURITY_AND_MILLET_CULTIVATION.pdf
http://genecampaign.org/wp-content/uploads/2014/07/FOOD_SECURITY_AND_MILLET_CULTIVATION.pdf
http://www.irispunjab.gov.pk/StatisticalReport/Land%20Utilization%20and%20Agricultural%20Statistics/AGRICULTURAL%20STATISTICS%20OF%202011-12.pdf
http://www.irispunjab.gov.pk/StatisticalReport/Land%20Utilization%20and%20Agricultural%20Statistics/AGRICULTURAL%20STATISTICS%20OF%202011-12.pdf
http://www.irispunjab.gov.pk/StatisticalReport/Land%20Utilization%20and%20Agricultural%20Statistics/AGRICULTURAL%20STATISTICS%20OF%202011-12.pdf
http://www.irispunjab.gov.pk/StatisticalReport/Land%20Utilization%20and%20Agricultural%20Statistics/AGRICULTURAL%20STATISTICS%20OF%202011-12.pdf
http://dx.doi.org/10.1007/s10668-011-9334-4
http://digitalrepository.unm.edu/hprc/2015/papers/9/
http://digitalrepository.unm.edu/hprc/2015/papers/9/
https://cgspace.cgiar.org/bitstream/handle/10568/35589/climate_food_commission-final-mar2012.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/35589/climate_food_commission-final-mar2012.pdf
http://dx.doi.org/10.1007/s13280-015-0691-3
http://dx.doi.org/10.1659/mrd-journal-d-15-00055.1
http://dx.doi.org/10.1659/mrd-journal-d-15-00055.1
http://dx.doi.org/10.3390/ijerph8020358
http://cbs.gov.np/image/data/Publication/Statistical%20Pocket%20Book%202014.pdf
http://cbs.gov.np/image/data/Publication/Statistical%20Pocket%20Book%202014.pdf
http://dx.doi.org/10.1080/17565529.2016.1167664
http://dx.doi.org/10.1080/17565529.2016.1167664


CPRC. (2004). The chronic poverty report 2004–05. Manchester, UK:
Chronic Poverty Research Centre. Retrieved from http://www.
chronicpoverty.org/uploads/publication_files/CPR1_ReportFull.pdf.

Crush, J., & Caesar, M. (2017). Introduction: Cultivating the
migration-food security Nexus. International Migration, 55(4),
10–17.

Dame, J., & Nüsser, M. (2011). Food security in high mountain
regions: Agricultural production and the impact of food subsidies in
Ladakh, Northern India. Food Security, 3(2), 179–194. https://doi.
org/10.1007/s12571-011-0127-2.

Dawn. (2004, July 21). Punjab yet to notify lifting of ban: Wheat
movement. Retrieved from http://www.dawn.com/news/365079/
punjab-yet-to-notify-lifting-of-ban-wheat-movement.

De Janvry, A., & Sadoulet, E. (2008). The global food crisis:
Identification of the vulnerable and policy responses. Agricultural
and Research Economics Update, Special Issue: Causes and
Consequences of the Food Price Crisis, 12(2), 18–21.

Desor, S. (2017). Ideas and initiatives towards an alternative food
system in India. Kalpavriksh: Deccan Gymkhana, Pune 411004,
India.

Ebi, K. L., Woodruff, R., von Hildebrand, A., & Corvalan, C. (2007).
Climate change-related health impacts in the Hindu Kush–
Himalayas. EcoHealth, 4(3), 264–270. https://doi.org/10.1007/
s10393-007-0119-z.

FAO. (2017). Future smart food: Unlocking hidden treasures in Asia
and the Pacific. RI-Zero Hunger—Policy Brief—Agricultural
Diversification for a Healthy Diet. Bangkok, Thailand: FAO
Regional Office for Asia and the Pacific.

FAO. (2008). An introduction to the basic concepts of food security.
Food Security Information for Action: Practical Guide. Retrieved
from http://www.fao.org/docrep/013/al936e/al936e00.pdf.

FAO. (2012). Committee on world food security. A Report of the
Meeting held on 15–20 October in Rome Italy. Retrieved from
http://www.fao.org/docrep/meeting/026/MD776E.pdf.

FAO. (2005). Livestock sector brief: India, livestock information,
sector analysis and policy branch. AGAL. Rome, Italy: Food and
Agriculture Organization of the United Nations. Retrieved from
http://www.fao.org/ag/againfo/resources/en/publications/sector_
briefs/lsb_IND.pdf.

FAO/Nepal. (2010). Assessment of food security and nutrition situation
in Nepal. Kathmandu, Nepal: FAO. Retrieved from https://
webcache.googleusercontent.com/search?q=cache:
7GNhFwFNrNAJ:https://www.medbox.org/assessment-of-food-
security-and-nutrition-situation-in-nepal/download.pdf+andcd=
1andhl=enandct=clnkandgl=np.

FAO. (2015). Mapping the vulnerability of mountain peoples to food
insecurity. In: R. Romeo, A. Vita, R. Testolin, & Hofer, T. (Eds.),
Rome, Italy: Food and Agriculture Organization. Retrieved from
http://www.fao.org/3/a-i5175e.pdf.

FAO-IFAD-WFP. (2015). The state of food insecurity in the world.
Meeting the 2015 international hunger targets: Taking stock of
uneven progress. A Joint publication of Food and Agriculture
Organization (FAO) of the United Nations, International Fund for
Agriculture Development (IFAD) and World Food Programme
(WFP). Rome, Italy: FAO. Retrieved from http://www.fao.org/3/a-
i4646e.pdf.

Finnis, E. (2007). The political ecology of dietary transitions: Changing
production and consumption patterns in the Kolli Hills, India.
Agriculture and Human Values, 24(3), 343. https://doi.org/10.1007/
s10460-007-9070-4.

FSA. (2009). Food insecurity in Pakistan. Food security analysis. Joint
work of Sustainable Development Policy Institute, Swiss Agency
for Development and Cooperation and World Food Program,
Pakistan. Retrieved from http://documents.wfp.org/stellent/groups/

public/documents/ena/wfp225636.pdf?_ga=2.141433777.
2074906472.1523941307-1510118971.1523941307.

Gangte, H. E., Thoudam, N. S., & Zomi, G. T. (2013). Wild edible
plants used by the Zou tribe in Manipur, India. International
Journal of Scientific and Research Publications, 3(5), 1–8.

Gansu Province Government. (2015). Gansu province food and
nutrition development plan (2014–2020). Lanzhou, People’s
Republic of China: Government of Gansu Province.

Gautam, Y. (2017). Seasonal migration and livelihood resilience in the
face of climate change in Nepal. Mountain Research and Devel-
opment, 37(4), 436–444.

Gautam, Y., & Andersen, P. (2017). Multiple stressors, food system
vulnerability and food insecurity in Humla, Nepal. Regional
Environmental Change, 17(5), 1493–1504.

Ghosh, N., & Sharma, S. (2016). Land use, Agriculture and Food
security of the Himalayan regions of India. Delhi, India: Institute of
Economic Growth, University of Delhi.

Giri, Y. P., Thapa, R. B., Shrestha, S. M., Pradhan, S. B., Maharjan, R.,
Sporleder, M., et al. (2014). Pesticide use pattern and awareness of
pesticides users with special reference to potato growers in Nepal.
International Journal of Development Research., 4(11), 2297–
2302.

Gillespie, S., & Mason, J. (1991). Nutrition relevant actions—
Nutrition. Policy Discussion Paper No. 10. World Health Organi-
zation. Retrieved from https://www.unscn.org/web/archives_
resources/files/Policy_paper_No_10.pdf.

GoA. (2009). National public nutrition policy and strategy 1388–1392
(2009–2013). Ministry of Public Health, Government of Afghani-
stan. Retrieved from https://extranet.who.int/nutrition/gina/sites/
default/files/AFG%202009%20National%20Public%20Nutrition%
20Policy%20and%20Strategy.pdf.

GoB. (2012). Food and nutrition security policy of the kingdom of
Bhutan. Thimphu, Bhutan: Ministry of Agriculture and Forest,
Kingdom of Bhutan. Retrieved from http://www.gnhc.gov.bt/en/
wp-content/uploads/2017/05/FNS_Policy_Bhutan_Changed.pdf.

GoI. (2010). Nutritional intake in India. NSS 66th Round. New Delhi,
India: Ministry of Statistics and Programme Implementation,
Government of India. Retrieved from http://www.
indiaenvironmentportal.org.in/files/file/nutrition%20intake%20in%
20india.pdf.

GoI. (2014a). Report of the expert group to review the methodology for
measurement of poverty. New Delhi, India: Planning Commission,
Government of India. Retrieved from http://planningcommission.
nic.in/reports/genrep/pov_rep0707.pdf.

GoI. (2014b). Fruits and vegetables statistics 2013–14. New Delhi,
India: Department of Agriculture and Cooperation Ministry of
Agriculture and Farmers Welfare,.

GoPRC (2014). National programme for food and nutrition (2014–
2020). Beijing, China: General Office of the State Council of the
People’s Republic of China.

Gross, R., Schoeneberger, H., Pfeifer, H., & Preuss, H. J. (2000). The
four dimensions of food and nutrition security: Definitions and
concepts. SCN News, 20, 20–25.

Hagen, T. (2004). Traditional framing practices and farmers’ rights in
the HKH region. Policy Brief. No. 6. Lalitpur, Nepal: SAWTEE.

Hashmi, H. N., Siddiqui, Q. T. M., Ghumman, A. R., & Kamal, M. A.
(2012). A critical analysis of 2010 floods in Pakistan. African
Journal of Agricultural Research, 7(7), 1054–1067.

Hill, J. O., Wyatt, H. R., Reed, G. W., & Peters, J. C. (2003). Obesity
and the environment: where do we go from here? Science, 299
(5608), 853–855.

Hussain, A., & Routray, J. K. (2012). Status and factors of food security
in Pakistan. International Journal of Development, 11(2), 164–185.
https://doi.org/10.1108/14468951211241146.

334 G. Rasul et al.

http://www.chronicpoverty.org/uploads/publication_files/CPR1_ReportFull.pdf
http://www.chronicpoverty.org/uploads/publication_files/CPR1_ReportFull.pdf
http://dx.doi.org/10.1007/s12571-011-0127-2
http://dx.doi.org/10.1007/s12571-011-0127-2
http://www.dawn.com/news/365079/punjab-yet-to-notify-lifting-of-ban-wheat-movement
http://www.dawn.com/news/365079/punjab-yet-to-notify-lifting-of-ban-wheat-movement
http://dx.doi.org/10.1007/s10393-007-0119-z
http://dx.doi.org/10.1007/s10393-007-0119-z
http://www.fao.org/docrep/013/al936e/al936e00.pdf
http://www.fao.org/docrep/meeting/026/MD776E.pdf
http://www.fao.org/ag/againfo/resources/en/publications/sector_briefs/lsb_IND.pdf
http://www.fao.org/ag/againfo/resources/en/publications/sector_briefs/lsb_IND.pdf
https://webcache.googleusercontent.com/search%3fq%3dcache:7GNhFwFNrNAJ:www.medbox.org/assessment-of-food-security-and-nutrition-situation-in-nepal/download.pdf%2bandcd%3d1andhl%3denandct%3dclnkandgl%3dnp
https://webcache.googleusercontent.com/search%3fq%3dcache:7GNhFwFNrNAJ:www.medbox.org/assessment-of-food-security-and-nutrition-situation-in-nepal/download.pdf%2bandcd%3d1andhl%3denandct%3dclnkandgl%3dnp
https://webcache.googleusercontent.com/search%3fq%3dcache:7GNhFwFNrNAJ:www.medbox.org/assessment-of-food-security-and-nutrition-situation-in-nepal/download.pdf%2bandcd%3d1andhl%3denandct%3dclnkandgl%3dnp
https://webcache.googleusercontent.com/search%3fq%3dcache:7GNhFwFNrNAJ:www.medbox.org/assessment-of-food-security-and-nutrition-situation-in-nepal/download.pdf%2bandcd%3d1andhl%3denandct%3dclnkandgl%3dnp
https://webcache.googleusercontent.com/search%3fq%3dcache:7GNhFwFNrNAJ:www.medbox.org/assessment-of-food-security-and-nutrition-situation-in-nepal/download.pdf%2bandcd%3d1andhl%3denandct%3dclnkandgl%3dnp
http://www.fao.org/3/a-i5175e.pdf
http://www.fao.org/3/a-i4646e.pdf
http://www.fao.org/3/a-i4646e.pdf
http://dx.doi.org/10.1007/s10460-007-9070-4
http://dx.doi.org/10.1007/s10460-007-9070-4
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp225636.pdf%3f_ga%3d2.141433777.2074906472.1523941307-1510118971.1523941307
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp225636.pdf%3f_ga%3d2.141433777.2074906472.1523941307-1510118971.1523941307
http://documents.wfp.org/stellent/groups/public/documents/ena/wfp225636.pdf%3f_ga%3d2.141433777.2074906472.1523941307-1510118971.1523941307
https://www.unscn.org/web/archives_resources/files/Policy_paper_No_10.pdf
https://www.unscn.org/web/archives_resources/files/Policy_paper_No_10.pdf
https://extranet.who.int/nutrition/gina/sites/default/files/AFG%202009%20National%20Public%20Nutrition%20Policy%20and%20Strategy.pdf
https://extranet.who.int/nutrition/gina/sites/default/files/AFG%202009%20National%20Public%20Nutrition%20Policy%20and%20Strategy.pdf
https://extranet.who.int/nutrition/gina/sites/default/files/AFG%202009%20National%20Public%20Nutrition%20Policy%20and%20Strategy.pdf
http://www.gnhc.gov.bt/en/wp-content/uploads/2017/05/FNS_Policy_Bhutan_Changed.pdf
http://www.gnhc.gov.bt/en/wp-content/uploads/2017/05/FNS_Policy_Bhutan_Changed.pdf
http://www.indiaenvironmentportal.org.in/files/file/nutrition%20intake%20in%20india.pdf
http://www.indiaenvironmentportal.org.in/files/file/nutrition%20intake%20in%20india.pdf
http://www.indiaenvironmentportal.org.in/files/file/nutrition%20intake%20in%20india.pdf
http://planningcommission.nic.in/reports/genrep/pov_rep0707.pdf
http://planningcommission.nic.in/reports/genrep/pov_rep0707.pdf
http://dx.doi.org/10.1108/14468951211241146


Hussain, A., Rasul, G., Mahapatra, B., & Tuladhar, S. (2016).
Household food security in the face of climate change in the
Hindu-Kush Himalayan region. Food Security, 8(5), 921–937.
https://doi.org/10.1007/s12571-016-0607-5.

Hussain, A., Rasul, G., Mahapatra, B., Wahid, S., & Tuladhar, S.
(2018). Climate change-induced hazards and local adaptations in
agriculture: A study from Koshi River Basin, Nepal. Natural
Hazards, 91(3), 1365–1383.

ICIMOD. (2008). Food security in the Hindu Kush Himalayan region.
Position Paper. Kathmandu, Nepal: ICIMOD.

IHLCA. (2011). Integrated household living conditions survey in
Myanmar (2009–10). IHLCA Project Technical Unit, Yangon, The
Republic of the Union of Myanmar. Supported by Ministry of
National Planning and Economic Development, UNDP, UNICEF
and SIDA. Retrieved from http://www.mm.undp.org/content/dam/
myanmar/docs/Publications/PovRedu/MMR_FA1_IA2_Technical
%20Report-Eng.pdf.

Jackson, W. J., Tamrakar, R. M., Hunt, S., & Shepherd, R. K. (1998).
Land-use changes in two middle hills districts of Nepal. Mountain
Research and Development, 18(3), 193–212.

Jaquet, S., Schwilch, G., Hartung-Hofmann, F., Adhikari, A.,
Sudmeier-Rieux, K., Shrestha, G., et al. (2015). Does outmigration
lead to land degradation? Labour shortage and land management in
a western Nepal watershed. Applied Geography, 62, 157–170.
https://doi.org/10.1016/j.apgeog.2015.04.013.

Jenny, A. L., & Egal, F., (2002). Household food security and nutrition
in mountain areas: An often forgotten story. Rome, Italy: Nutrition
Programmes Service, Food and Agriculture Organization of the
United Nations (FAO-ESNP). Retrieved from http://peaksmaker.
com/files/2010/01/FAO_Nutrition-in-Mountains.pdf.

Jodha, N. S. (2000). Globalization and fragile mountain environments:
Policy challenges and choices. Mountain Research and Develop-
ment, 20(4), 296–299.

Jodha, N. S. (2009). Mountain agriculture: Development policies and
perspectives. Indian Journal of Agricultural Economics, 64(1),
1–14.

Joshi, L., Shrestha, R. M., Jasra, A. W., Joshi, S., Gilani, H., & Ismail,
M. (2013). Rangeland ecosystem services in the Hindu Kush
Himalayan region. In: W. Ning, G. S. Rawat, S. Joshi, M. Ismail, E.
Sharma (Eds.), High-altitude rangelands and their interfaces in the
Hindu Kush Himalayas (pp. 157–175). Kathmandu, Nepal:
ICIMOD.

Jones, A. D., Ngure, F. M., Pelto, G., & Young, S. L. (2013). What are
we assessing when we measure food security? A compendium and
review of current metrics. Advances in Nutrition: An International
Review Journal, 4(5), 481–505. https://doi.org/10.3945/an.113.
004119.

Kettings, C., Sinclair, A. J., Voevodin, M. (2009). A healthy diet
consistent with Australian health recommendations is too expensive
for welfare dependent families. Australian and New Zealand
Journal of Public Health 33(6), 566–572.

Khan, A. U., Saboor, A., Hussain, A., Karim, S., & Hussain, S. (2015).
Spatial and temporal investigation of multidimensional poverty in
rural Pakistan. Poverty and Public Policy, 7(2), 158–175.

Khanal, N. R. (2002). Land use and land cover dynamics in the
Himalaya: A case study of the Madi Watershed, Western Devel-
opment Region, Nepal (PhD dissertation). Kathmandu, Nepal:
Tribhuvan University.

Khanal, N. R., & Watanabe, T. (2006). Abandonment of agricultural
land and its consequences: A case study in the Sikles area, Gandaki
Basin, Nepal Himalaya. Mountain Research and Development, 26
(1), 32.

Kumanyika, S., Jeffery, R. W., Morabia, A., Ritenbaugh, C., &
Antipatis, V. J. (2002). Obesity prevention: The case for action.
International Journal of Obesity, 26(3), 425–436. https://doi.org/10.
1038/sj.ijo.0801938.

Kumar, R., Shai., A. K., Krishna Kumar, K., Patwardhan, S. K.,
Mishra, P. K., Rewadhar, J. V., et al. (2006). High-resolution
climate change scenario for India for the 21st century. Current
Science 90, 334–345.

Landy, F. (2017). Rescaling the public distribution system in India:
Mapping the uneven transition from spatialization to territorialisation.
Environment and Planning C: Politics and Space, 25(S1), 113–129.

Likhi, A. (2014). Delivery challenges for India’s national food security
act 2013. The World Bank Blog. Retrieved from https://blogs.
worldbank.org/publicsphere/delivery-challenges-india-s-national-
food-security-act-2013.

Lo, Y. T., Chang, Y. H., Lee, M. S., & Wahlqvist, M. L. (2012).
Dietary diversity and food expenditures as indicators of food
security in older Taiwanese. Appetite, 58, 180–187. https://doi.org/
10.1016/j.appet.2011.09.023. Epub 2011 Oct 5.

Longvah, T., Ananthan, R., Bhaskarachary, K., & Venkaiah, K. (2017).
Indian Food Composition Tables. Hyderabad, India: National
Institute of Nutrition.

Maikhuri, R. K., Rao, K. S., & Semwal, R. L. (2001). Changing
scenario of Himalayan agro-ecosystems: Loss of agrobiodiversity,
an indicator of environmental change in Central Himalaya. India.
Environmentalist, 21(1), 23–39. https://doi.org/10.1023/A:
1010638104135.

Majumder, S., Bala, B. K., & Hossain, M. A. (2012). Food security of
the hill tracts of Chittagong in Bangladesh. Journal of Natural
Resources Policy Research, 4(1), 43–60.

Mal, B., Padulosi, S., & Ravi, S. B. (2010). Minor millets in South
Asia: Learnings from IFAD-NUS project in India and Nepal.
Biodiversity International, Rome, Italy: IFAD and Chennai, India:
M. S. Swaminathan Research Foundation.

Manral, U., Sengupta, S., Hussain, S. A., Rana, S., & Badola, R.
(2016). Human wildlife conflict in India: A review of economic
implication of loss and preventive measures. Indian Forester, 142
(10), 928–940.

Mayes, S., Massawe, F. J., Alderson, P. G., Roberts, J. A., Azam-Ali,
S. N., & Hermann, M. (2012). The potential for underutilized crops
to improve security of food production. Journal of Experimental
Botany, 63(3), 1075–1079. https://doi.org/10.1093/jxb/err396.

Merz, J., Nakarmi, G., Shrestha, S., Dahal, B. M., Dongol, B. S.,
Schaffner, M., et al. (2004). Public water sources in rural watersheds
of Nepal’s middle mountains: Issues and constraints. Environmental
Management, 34(1), 26–37.

Milbert, I. (2009). Policy dimensions of human security and vulner-
ability challenges: The case of urban India. In H. G. Brauch (Ed.),
Facing global environmental change—Environmental, human,
energy, food, health and water security concepts (pp. 233–242).
Berlin, Heidelberg: Berghof Foundation, Springer.

Ministry of Health. (2013). Year book of health in the people’s republic
of China 2013. Statistics Information Centre of Ministry of Health.
Beijing, People’s Republic of China: People’s Medical Publishing
House Co. Ltd.

Mirza, S. N., Ahmad, S., Islam, M. (2006). The vagaries of drought in
Balochistan and strategies to reduce economic losses. Journal of
Agricultural Research 3(1), 39–42.

MoNPED andMoH. (2011).Multiple indicator cluster survey 2009–2010.
Nay Pyi Taw, Myanmar: Ministry of National Planning and Economic
Development and Ministry of Health. Retrieved from https://www.
unicef.org/myanmar/MICS_Myanmar_Report_2009-10.pdf.

9 Food and Nutrition Security in the Hindu Kush Himalaya … 335

http://dx.doi.org/10.1007/s12571-016-0607-5
http://www.mm.undp.org/content/dam/myanmar/docs/Publications/PovRedu/MMR_FA1_IA2_Technical%20Report-Eng.pdf
http://www.mm.undp.org/content/dam/myanmar/docs/Publications/PovRedu/MMR_FA1_IA2_Technical%20Report-Eng.pdf
http://www.mm.undp.org/content/dam/myanmar/docs/Publications/PovRedu/MMR_FA1_IA2_Technical%20Report-Eng.pdf
http://dx.doi.org/10.1016/j.apgeog.2015.04.013
http://peaksmaker.com/files/2010/01/FAO_Nutrition-in-Mountains.pdf
http://peaksmaker.com/files/2010/01/FAO_Nutrition-in-Mountains.pdf
http://dx.doi.org/10.3945/an.113.004119
http://dx.doi.org/10.3945/an.113.004119
http://dx.doi.org/10.1038/sj.ijo.0801938
http://dx.doi.org/10.1038/sj.ijo.0801938
https://blogs.worldbank.org/publicsphere/delivery-challenges-india-s-national-food-security-act-2013
https://blogs.worldbank.org/publicsphere/delivery-challenges-india-s-national-food-security-act-2013
https://blogs.worldbank.org/publicsphere/delivery-challenges-india-s-national-food-security-act-2013
http://dx.doi.org/10.1016/j.appet.2011.09.023
http://dx.doi.org/10.1016/j.appet.2011.09.023
http://dx.doi.org/10.1023/A:1010638104135
http://dx.doi.org/10.1023/A:1010638104135
http://dx.doi.org/10.1093/jxb/err396
https://www.unicef.org/myanmar/MICS_Myanmar_Report_2009-10.pdf
https://www.unicef.org/myanmar/MICS_Myanmar_Report_2009-10.pdf


MoAD. (2015). Statistical information on Nepalese agriculture 2014–
15. Kathmandu, Nepal: Agri-Business Promotion and Statistics
Division, Agri. Statistics Section, Ministry of Agricultural Devel-
opment, Government of Nepal.

Monsivais, P., & Drewnowski, A. (2007). The rising cost of
low-energy-density foods. Journal of the American Dietetic Asso-
ciation, 107(12), 2071–2076.

Nanda, N. (2012). Agricultural trade in South Asia: Barriers and
prospects. Working Paper No. 03/12. Kathmandu, Nepal: South
Asia Watch on Trade, Economics and Environment (SAWTEE).

NDHS. (2011). Nepal demographic and health survey. A joint work of
the Ministry of Health and Population (Nepal), New ERA (Nepal),
and USAID. Retrieved from https://dhsprogram.com/pubs/pdf/
fr257/fr257%5B13april2012%5D.pdf.

Negi, G. C. S., Samal, P. K., Kuniyal, J. C., Kothyari, B. P., Sharma, R.
K., & Dhyani, P. P. (2012). Impact of climate change on the western
Himalayan mountain ecosystems: An overview. Tropical Ecology,
53(3), 345–356.

NFHS. (2006). National family health survey 2005–2006 (NFHS-3).
The Demographic and Health Survey Program. Washington, USA:
USAID.

NHPC. (2015). Report on Chinese residents’ chronic diseases and
nutrition 2015. Prepared by the Bureau of Disease Prevention and
Control, National Health and Family Planning Commission.
Beijing, People’s Republic of China: People’s Medical Publishing
House Co. Ltd.

Nirali, B. J., & Shankar, M. B. (2015). Global market analysis of herbal
drug formulations. International Journal of Ayurveda and Phar-
maceutical Chemistry, 4(1), 59–65.

NNS. (2015). National nutrition survey. Thimphu, Bhutan: Nutrition
Programme, Ministry of Health, Government of Bhutan.

Bhutta, Z. A., Soofi, S., Zaidi, S., Habib, A., & Hussain, I. (2011).
National nutrition survey. Joint work of Agha Khan University,
Karachi, Pakistan Medical Research council, Planning Commission,
Planning and Development Division, Government of Pakistan, and
Nutrition Wing, Cabinet Division, Government of Pakistan. Sup-
ported by UNICEF. Retrieved from https://ecommons.aku.edu/cgi/
viewcontent.cgi?referer=https://www.google.com.np/andhttpsredir=
1andarticle=1262andcontext=pakistan_fhs_mc_women_
childhealth_paediatr.

Nüsser, M., Dame, J., & Schmidt, S. (2015). Urbane Entwicklung im
indischen Himalaya. Geographische Rundschau, 67(7/8), 32–39.

Ogra, V. M. (2008). Human-wildlife conflict and gender in protected area
borderlands: A case study of costs, perceptions, and vulnerabilities
from Uttarakhand (Uttaranchal), India. ScienceDirect, Geoforum, 39,
1408–1422. https://doi.org/10.1016/j.geoforum.2007.12.004.

Padulosi, S., & Hoeschle-Zeledon, I. (2004). Underutilized plant
species: What are they? LEISA-Magazine, 5–6. Retrieved from
http://lib.icimod.org/record/11453/files/3800.pdf.

Padulosi, S., Bergamini., N., & Lawrence, T. (Eds). (2012). On-farm
conservation of neglected and underutilized species: Status, trends
and novel approaches to cope with climate change. In: Proceedings
of the International Conference, Friedrichsdorf, Frankfurt 14–16
June, 2011. Rome, Italy: Biodiversity International.

Partap, T. (1998). Crop productive and sustainability: Shaping the
future. In: V. L. Chopra, R. B. Singh, A. Verma (Eds.), Proceedings
of the 2nd International Crop Science Congress. New Delhi, India:
National Academy of Agricultural Sciences and the Indian Council
of Agricultural Research.

Partap, T. (2011). Hill agriculture: challenges and opportunities, Indian
Journal of Agricultural Economics, 66(1), 33–52.

Parveen, S., Winiger, M., Schmidt, S., & Nüsser, M. (2015). Irrigation
in Upper Hunza: Evolution of socio-hydrological interactions in the
Karakoram, northern Pakistan. Erdkunde 69(1), 69–85.

Pedersen, R. (2014. January 24). Food Security in Myanmar: Oppor-
tunities and Challenges. Retrieved from http://www.bioforsk.no/
ikbViewer/page/forside/nyhet?p_document_id=108055.

Pingali, P., Mittra, B., & Rahman, A. (2017). The bumpy road from
food to nutrition security—Slow evolution of India’s food policy.
Global Food Security, 15, 77–84.

Pinstrup-Andersen, P. (2009). Food security: definition and measure-
ment. Food Security, 1(1), 5–7. https://doi.org/10.1007/s12571-008-
0002-y.

Pradhan, P., Reusser, D. E., & Kropp, J. P. (2013). Embodied
greenhouse gas emissions in diets. PLoS ONE, 8(5), e62228. https://
doi.org/10.1371/journal.pone.0062228.

Pyakuryal, B., Roy, D., & Thapa, Y. B. (2010). Trade liberalization and
food security in Nepal. Food Policy, 35(1), 20–31.

Rasul, G. (2014). Food, water, and energy security in South Asia: A
nexus perspective from the Hindu Kush Himalayan region.
Environmental Science & Policy, 39, 35–48. https://doi.org/10.
1016/j.envsci.2014.01.010.

Rasul, G. (2015). A strategic framework for sustainable development in
the Chittagong Hill Tracts of Bangladesh. ICIMOD Working Paper
2015/3. Kathmandu: ICIMOD.

Rasul, G., & Hussain, A. (2015). Sustainable food security in the
mountains of Pakistan: Towards a policy framework. Ecology of
food and nutrition., 54(6), 625–643. https://doi.org/10.1080/
03670244.2015.1052426.

Rasul, G. (2010). The role of the Himalayan mountain systems in food
security and agricultural sustainability in South Asia. International
Journal of Rural Management, 6(1), 95–116.

Rasul, G., & Thapa, G. B. (2003). Shifting cultivation in the mountains
of South and Southeast Asia: Regional patterns and factors
influencing the change. Land Degradation and Development, 14
(5), 495–508. https://doi.org/10.1002/ldr.570.

Rasul, G., Hussain, A., Mahapatra, B., & Dangol, N. (2018). Food and
nutrition security in the Hindu Kush-Himalayan region. Journal of
the Science of Food and Agriculture, 98(2), 429–438. https://doi.
org/10.1002/jsfa.8530.

Rasul, G., Karki, M., & Sah, R. P. (2008). The role of non-timber forest
products in poverty reduction in India: Prospects and problems.
Development in Practice, 18(6), 779–788. https://doi.org/10.1080/
09614520802386876.

Rasul, G., Hussain, A., Khan, M. A., Ahmad, F., & Jasra, A. W.
(2014). Towards a framework for achieving food security in the
mountains of Pakistan. ICIMOD Working Paper 2014/5. Kath-
mandu: ICIMOD.

Rasul, G., Hussain, A., Sutter, A., Dangol, N., & Sharma, E. (2016).
Towards an integrated approach to nutrition security in the Hindu
Kush Himalayan region. ICIMOD Working Paper 2016/7 Kath-
mandu: ICIMOD.

Rawat, J. S. (2009). Saving Himalayan Rivers: developing spring
sanctuaries in headwater regions. In B. L. Shah (Ed.), Natural
resource conservation in Uttarakhand (pp. 41–69). Haldwani:
Ankit Prakshan.

Roy, A., Singh, N. U., Dkhar, D. S., Mohanty, A. K., Singh, S. B., &
Tripathi, A. K. (2015). Food security in north-east region of India—
A state-wise analysis. Agricultural Economics Research Review, 28
(Conference number), 259–266. https://doi.org/10.5958/0974-0279.
2015.00041.5.

Romeo, R., Vita, A., Testolin, R., & Hofer, T. (Eds.). (2015). Mapping
the vulnerability of mountain peoples to food insecurity. Rome,
Italy: Food and Agriculture Organisation.

Sati, V. P. (2015). Issues and options of food security and poverty: An
empirical study of Mizoram, the Eastern extension of the
Himalaya. Journal of Food Security, 3(4), 107–114. https://doi.
org/10.12691/jfs-3-4-3.

336 G. Rasul et al.

https://dhsprogram.com/pubs/pdf/fr257/fr257%255B13april2012%255D.pdf
https://dhsprogram.com/pubs/pdf/fr257/fr257%255B13april2012%255D.pdf
https://ecommons.aku.edu/cgi/viewcontent.cgi%3freferer%3dwww.google.com.np/andsredir%3d1andarticle%3d1262andcontext%3dpakistan_fhs_mc_women_childhealth_paediatr
https://ecommons.aku.edu/cgi/viewcontent.cgi%3freferer%3dwww.google.com.np/andsredir%3d1andarticle%3d1262andcontext%3dpakistan_fhs_mc_women_childhealth_paediatr
https://ecommons.aku.edu/cgi/viewcontent.cgi%3freferer%3dwww.google.com.np/andsredir%3d1andarticle%3d1262andcontext%3dpakistan_fhs_mc_women_childhealth_paediatr
https://ecommons.aku.edu/cgi/viewcontent.cgi%3freferer%3dwww.google.com.np/andsredir%3d1andarticle%3d1262andcontext%3dpakistan_fhs_mc_women_childhealth_paediatr
http://dx.doi.org/10.1016/j.geoforum.2007.12.004
http://lib.icimod.org/record/11453/files/3800.pdf
http://www.bioforsk.no/ikbViewer/page/forside/nyhet%3fp_document_id%3d108055
http://www.bioforsk.no/ikbViewer/page/forside/nyhet%3fp_document_id%3d108055
http://dx.doi.org/10.1007/s12571-008-0002-y
http://dx.doi.org/10.1007/s12571-008-0002-y
http://dx.doi.org/10.1371/journal.pone.0062228
http://dx.doi.org/10.1371/journal.pone.0062228
http://dx.doi.org/10.1016/j.envsci.2014.01.010
http://dx.doi.org/10.1016/j.envsci.2014.01.010
http://dx.doi.org/10.1080/03670244.2015.1052426
http://dx.doi.org/10.1080/03670244.2015.1052426
http://dx.doi.org/10.1002/ldr.570
http://dx.doi.org/10.1002/jsfa.8530
http://dx.doi.org/10.1002/jsfa.8530
http://dx.doi.org/10.1080/09614520802386876
http://dx.doi.org/10.1080/09614520802386876
http://dx.doi.org/10.5958/0974-0279.2015.00041.5
http://dx.doi.org/10.5958/0974-0279.2015.00041.5
http://dx.doi.org/10.12691/jfs-3-4-3
http://dx.doi.org/10.12691/jfs-3-4-3


Saboor, A., Khan, A. U., Hussain, A., Ali, I., & Mahmood, K. (2015).
Multidimensional deprivations in Pakistan: Regional variations and
temporal shifts. The Quarterly Review of Economics and Finance,
56, 57–67.

Sawian, J. T., Jeeva, S., Lyndem, F. G., Mishra, B. P., & Laloo, R. C.
(2007). Wild edible plants of Meghalaya, North-east India. Natural
Product Radiance, 6(5), 410–426.

Sengupta, P., & Mukhopadhyay, K. (2016). Economic and environ-
mental impact of national food security act of India. Agricultural and
Food Economics, 4, 5. https://doi.org/10.1186/s40100-016-0048-7.

Shafiq, M., & Kakar, M. A. (2007). Effects of drought on livestock
sector in Balochistan Province of Pakistan. International Journal of
Agriculture and Biology (Pakistan), 9(4), 1–9.

Sharma, K. R. (2012). Malnutrition in children aged 6–59 months in
Mugu district. Journal of Nepal Health Research Council, 10(21),
156–159.

Sharma, G., Partap, U., Sharma, E., Rasul, G., & Awasthe, R. K.
(2016). Agrobiodiversity in the Sikkim Himalaya: Sociocultural
significance, status, practices, and challenges. ICIMOD Working
Paper 2016/5 Kathmandu: ICIMOD.

Shrestha, A. B., & Aryal, R. (2011). Climate change in Nepal and its
impact on Himalayan glaciers. Regional Environmental Change, 11
(1), 65–77. https://doi.org/10.1007/s10113-010-0174-9.

Stone, G. D. (2001). Theory of the square chicken: Advances in
agricultural intensification theory. Asia Pacific Viewpoint, 42(2–3),
163–180.

Tambe, S., Kharel, G., Arrawatia, M. L., Kulkarni, H., Mahamuni, K.,
& Ganeriwala, A. K. (2012). Reviving dying springs: Climate
change adaptation experiments from the Sikkim Himalaya. Moun-
tain Research and Development, 32(1), 62–72. https://doi.org/10.
1659/MRD-JOURNAL-D-11-00079.1.

Tamang, J. P. (2009). Himalayan fermented foods: Microbiology,
nutrition, and ethnic values. Boca Raton, FL, USA: CRC Press.

Tamang, J. P., Tamang, N., Thapa, S., Dewan, S., Tamang, B., Yonzan,
H., et al. (2012) Microorganisms and nutritional value of ethnic
fermented foods and alcoholic beverages of North East India. Indian
Journal of Traditional Knowledge, 11(1), 7–25.

Thapa, P. B. (2001). Land-use/Land cover change with focus on land
abandonment in middle hills of Nepal: A case study of
Thumki VDC, Kaski District (MA dissertation). Kirtipur, Nepal:
Tribhuvan University.

The Nation. (2014a, April 25). Sindh bans inter-provincial movement
of flour. Retrieved from http://nation.com.pk/business/25-Apr-2014/
sindh-bans-inter-provincial-movement-of-flour.

The Nation. (2014b, May 14). Punjab bans inter-provincial movement
of wheat. Retrieved from http://nation.com.pk/national/14-May-
2014/punjab-bans-inter-provincial-movement-of-wheat.

Tiwari, P. C., & Joshi, B. (2012a). Environmental changes and
sustainable development of water resources in the Himalayan
headwaters of India. International Journal of Water Resource
Management, 26(4), 883–907. https://doi.org/10.1007/s11269-011-
9825-y.

Tiwari, P. C., & Joshi, B. (2012b). Natural and socio-economic drivers of
food security in Himalaya. International Journal of Food Security, 4
(2), 195–207. https://doi.org/10.1007/s12571-012-0178-z.

Tobgay, S. (2005). Agriculture diversification in Bhutan. Ministry of
Agriculture, Bhutan. Retrieved from http://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.486.7796andrep=rep1andtype=pdf.

Tulachan, P. M. (2001). Mountain agriculture in the Hindu-Kush
Himalaya: A regional comparative analysis. Mountain Research
and Development, 21(3), 260–267.

UCCRN. (2015). Climate projections for Shimla, India, Unpublished
Document. New York, NY, USA: Urban Climate Change Research
Network (UCCRN), Columbia University.

UNICEF and PBS. (2011). Multiple indicator cluster survey 2010
(State wise report). Islamabad, Pakistan: UNICEF and Pakistan
Bureau of Statistics.

Ura, K., & Kinga, S. (2004). Bhutan–sustainable development through
good governance. A case study from reducing poverty, sustaining
growth—What works, what doesn’t, and why a global exchange for
scaling up success. Washington DC, USA: World Bank. Retrieved
from http://documents.worldbank.org/curated/en/88045146874
3944567/pdf/308210BHU0Governance01see0also0307591.pdf.

Vishvakarma, S. C. R., Kuniyal, J. C., & Rao, K. S. (2003). Climate
change and its impact on apple cropping in Kullu Valley,
North-West Himalaya, India. In: 7th International Symposium on
Temperate Zone Fruits in the Tropics and Subtropics, 14–18
October, Nauni-Solan (H.P.), India. ISHS Acta Horticulturae 696.
Leuven, Belgium: International Society for Horticultural Science.

Viviroli, D., Weingartner, R., & Messerli, B. (2003). Assessing the
hydrological significance of the world’s mountains. Mountain
Research and Development, 23, 32–40.

Viviroli, D, Dürr, H. H., Messerli, B., Meybeck, M., & Weingartner, R.
(2007). Mountains of the world, water towers for humanity:
Typology, mapping, and global significance. Water Resources
Research, 43. W07447. Retrieved from http://www.zora.uzh.ch/id/
eprint/109944/.

WFP and FAO. (2007). Food and agricultural markets in Nepal.
Kathmandu, Nepal: United Nations World Food Programme, Food
and Agricultural Organization of the United Nations.

WHO–UNICEF. (2015). In: Joint Monitoring Programme (JMP) for
Water Supply and Sanitation. Geneva: WHO and New York:
UNICEF.

Williams, J. T., & Haq, N. (2002). Global research on underutilized
crops. An assessment of current activities and proposals for
enhanced cooperation. Southampton, UK: ICUC. Retrieved from
http://www.fao.org/docs/eims/upload/216780/uoc_assessment_
current_activities.pdf.

World Food Summit. (1996). Rome declaration on world food security.
Rome, Italy: FAO. Retrieved from http://www.fao.org/docrep/003/
w3613e/w3613e00.HTM.

WSJ. (2015). The two-month blockade of Nepal explained. The Wall
Street Journal. Retrieved November 26, 2015, from http://blogs.
wsj.com/indiarealtime/2015/11/26/the-two-month-blockade-of-
nepal-explained/.

Wu, N., Yi, S., Joshi, S., & Bisht, N. (Eds.). (2016). Yak on the move:
Transboundary challenges and opportunities for yak raising in a
changing Hindu Kush Himalayan region. Kathmandu: ICIMOD.

Xiaoping, L., & Minru, Z. (2014). Survey on the nutrition and health
status of Qinghai residents in 2010. Modern Preventive Medicine,
30(21), 3879–3886.

Xu, J., Grumbine, R. E., Shrestha, A., Eriksson, M., Yang, X., Wang,
Y. U. N., et al. (2009). The melting Himalayas: Cascading effects of
climate change on water, biodiversity, and livelihoods. Conserva-
tion Biology, 23(3), 520–530. https://doi.org/10.1111/j.1523-1739.
2009.01237.x.

Ziegler, A. D., Cantarero, S. I., Wasson, R. J., Srivastava, P., Spalzin,
S., Chow, W. T., et al. (2016). A clear and present danger: Ladakh’s
increasing vulnerability to flash floods and debris flows. Hydrolog-
ical Processes, 30(22), 4214–4223. https://doi.org/10.1002/hyp.
10919.

9 Food and Nutrition Security in the Hindu Kush Himalaya … 337

http://dx.doi.org/10.1186/s40100-016-0048-7
http://dx.doi.org/10.1007/s10113-010-0174-9
http://dx.doi.org/10.1659/MRD-JOURNAL-D-11-00079.1
http://dx.doi.org/10.1659/MRD-JOURNAL-D-11-00079.1
http://nation.com.pk/business/25-Apr-2014/sindh-bans-inter-provincial-movement-of-flour
http://nation.com.pk/business/25-Apr-2014/sindh-bans-inter-provincial-movement-of-flour
http://nation.com.pk/national/14-May-2014/punjab-bans-inter-provincial-movement-of-wheat
http://nation.com.pk/national/14-May-2014/punjab-bans-inter-provincial-movement-of-wheat
http://dx.doi.org/10.1007/s11269-011-9825-y
http://dx.doi.org/10.1007/s11269-011-9825-y
http://dx.doi.org/10.1007/s12571-012-0178-z
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.486.7796andrep=rep1andtype=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.486.7796andrep=rep1andtype=pdf
http://documents.worldbank.org/curated/en/880451468743944567/pdf/308210BHU0Governance01see0also0307591.pdf
http://documents.worldbank.org/curated/en/880451468743944567/pdf/308210BHU0Governance01see0also0307591.pdf
http://www.zora.uzh.ch/id/eprint/109944/
http://www.zora.uzh.ch/id/eprint/109944/
http://www.fao.org/docs/eims/upload/216780/uoc_assessment_current_activities.pdf
http://www.fao.org/docs/eims/upload/216780/uoc_assessment_current_activities.pdf
http://www.fao.org/docrep/003/w3613e/w3613e00.HTM
http://www.fao.org/docrep/003/w3613e/w3613e00.HTM
http://blogs.wsj.com/indiarealtime/2015/11/26/the-two-month-blockade-of-nepal-explained/
http://blogs.wsj.com/indiarealtime/2015/11/26/the-two-month-blockade-of-nepal-explained/
http://blogs.wsj.com/indiarealtime/2015/11/26/the-two-month-blockade-of-nepal-explained/
http://dx.doi.org/10.1111/j.1523-1739.2009.01237.x
http://dx.doi.org/10.1111/j.1523-1739.2009.01237.x
http://dx.doi.org/10.1002/hyp.10919
http://dx.doi.org/10.1002/hyp.10919


Open Access This chapter is licensed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if
changes were made.

The images or other third party material in this chapter are included in
the chapter’s Creative Commons license, unless indicated otherwise in
a credit line to the material. If material is not included in the chapter’s
Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to
obtain permission directly from the copyright holder.

338 G. Rasul et al.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	9 Food and Nutrition Security in the Hindu Kush Himalaya: Unique Challenges and Niche Opportunities
	9.1 Introduction
	9.1.1 Mountain Specificities and Food Security
	9.1.2 Concept of Food and Nutrition Security
	9.1.3 Objective and Scope of this Chapter

	9.2 Status of Food and Nutrition Security in the Mountains of the HKH
	9.2.1 Prevalence of Food and Nutrition Insecurity
	9.2.2 Seasonality and Vulnerability of Food and Nutrition Security

	9.3 Issues and Challenges to Food and Nutrition Security
	9.3.1 Deteriorating Local Food Systems
	9.3.2 Changing Dietary Habits
	9.3.3 Changing Climate
	9.3.4 Lingering Poverty
	9.3.5 Increasing Rate of Out-Migration
	9.3.6 Abandonment of Cultivable Land
	9.3.7 Rapid Urbanization
	9.3.8 Inadequate Infrastructure and Market Access
	9.3.9 Depleting Natural Resources
	9.3.10 Hindrances to Internal Food Movement and Cross-Border Trade
	9.3.11 Inadequate Access to Improved Drinking Water, Sanitation, and Hygiene
	9.3.12 Inadequate Recognition of Mountain Specificities in Existing Policies and Programmes

	9.4 Potentials and Emerging Opportunities in the Mountain Areas
	9.4.1 Tapping the Benefits of Local Food Systems
	9.4.2 Local Breed Livestock
	9.4.3 High Value Mountain Crops
	9.4.4 Sustainable Use of Natural Resources
	9.4.5 Non-farm Income Opportunities: Tourism, Handicrafts, and Others
	9.4.6 Productive Use of Remittances
	9.4.7 Improving Food Transportation Through Regional Connectivity

	9.5 Sustainable Food and Nutrition Security in the Mountains: Towards a Strategic Approach
	9.5.1 Location-Specific Approach
	9.5.2 Developing Local Food Systems
	9.5.3 Strengthening the Agricultural Marketing System and Infrastructure
	9.5.4 Managing Water Resources and Other Ecosystem Services
	9.5.5 Promoting Rural Non-farm Economic Opportunities
	9.5.6 Strengthening Knowledge on Nutrition, Child Care, and Food Preparation
	9.5.7 Strengthening Social Safety Nets for Remote Mountain Areas and Poor and Vulnerable Groups

	References




